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Exclusive HT-32A High Frequency Crystal 

Filter System a major, proven advance... 

cuts unwanted sideband at least 50 db. 

Now proven superior—vastly superior to 
any other type filter—is Hallicrafters' 
exclusive 6.0 me. quartz crystal filter 
system. 

Resuit of a three-year research pro- 
gram, the system makes possible, for 
the first time, high frequency filtering. 
Resuit; unprecedented rejection of un- 
wanted sideband—60 db. or more—and 
the deanest signal of ail, bar none. 

This and another major technical ad- 
vance— Hallicrafters' exclusive Bridged- 
Tee Modulator—make the HT-32A the 
most wanted SSB transmitter in history. 
Certified for F.C.D.A. Matching Funds. 
Export Sales: International Division 
Raytheon Manufacturing Company ' 
Waltham, Massachusetts 

Compare these feattires 
• 5.0 me. quartz crystal filter cuts un- 

wanted sideband 50 db. or more. 
• Bridged-Tee modulator; température 

stabilized and compensated. 
• SSB, A M or CW output on 80, 40, 20, 

15, 10 meter bands. 
« High stability, gear driven V.F.O. 
• 144 watts peak power input. 
• 3rd and 5th order distortion products 

down 30 db. or more. 
• Keying circuit for RTTY. 
• PTT. 
• VOX. 
Proof of the HT-32A's superiority is 
heard on ham bands night after night. 
Listen. You won't be satisfied with any- 
thing but the cleanest signal on the air. 

Available with convenient lerrns from your Radio Parts Distribulor. 

The new ideas in communications< 

are born ât... 

In our 25th year of service 
Chicago 24,111. 
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COLLINS 

Enjoy interference-free phone or CW con- 
tacts with your late model Collins receiver, 
even when operating in areas with intense 
electrical noise. The new Collins 136 sériés 
Noise Blankers effectively eliminate impulse 
signais having a répétition rate of up to 10 
kc, which includes ignition, electrîc motor, 
and appliance noises together with some 
types of corona and atmospheric discharges. 
The Noise Blanker is a compact unit for 
mounting within the amateur equipment, 
and has a front panel control. 

Unlike simple audio clipping circuits or 
séries type limiters, the Collins Noise Blank- 

er accomplishes its noise silencing ahead of 
the sélective sideband filters, making it idéal 
for SSB réception. Basîcally, it is a TRF re- 
ceiver tuned to 40 me. À received noise 
spike is amplified, detected, puise shaped 
and used to trigger a gating circuit placed in 
the 1F circuits of the amateur receiver. The 
noise puise shuts off the receiver for the 
duration of the noise, usually from 10 to 40 
microseconds. 

Soon to be available from your distributor, 
the 136 sériés Noise Blanker may bc quickly 
and easily installed in your Collins 75S-1, 
KWM-1 ôr 75A-4. 

COLLINS 
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What's New with the Electron...1959 

Visitors to the Eimac display at the 
1959 Institute of Radio Engineers 
Show and Convention in New 'ïbrk 
City last month were abie to demon- 
strate to themselves the simple, non- 
critical opération of économie Eimac 
external cavity klystrons by tuning 
an on-the-air klystron amplifier. Most 
participants found that the ampli- 
fier was as easy to tune as a ham 
transmitter. This démonstration, 
focal point of the Eimac display, 
consisted of an Eimac klystron 
amplifier operating at 800 mega- 
cycles with an output power of one 
kilowatt. The tube is typical of the 
broad lineof ceramic-metal, external- 
cavity power amplifier klystrons 
manufactured by Eitel-McCullough, 
Inc. Eimac Klystrons have seen ex- 
tensive service in such tropo-scatter 
systems as Dew Line, White Alice, 
and Texas Towers with exceptional 
reliability and performance. 

Also of considérable interest was 
an animated display designed by Dr. 
Oskar Heil, head of Advanced Re- 
search at Eimac who invented the 
technique of velocity modulation in 
1933. This display showed graphi- 
cally the velocity modulation and 
bunching of a klystron electron beam 
as it passed through the interaction 
gaps of a klystron mock-up. 

A wide sélection of Eimac kly- 
strons, reflex klystrons, traveling wave 
tubes and négative grid tubes were 
displayed.The Eimac lineconsists of 
over 100 commercial tube types. Of 
these,more than 40 nowincorporate 
the advantages of Eimac ceramic- 

W""wai(n>p" ■*■! 
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Engineers find Eimac Klystrons easy to tune 

Eimac ceramic-metal C-X-Band traveling wave tubes 
métal design which results in rugged, 
compact, high-performance tubes. 

Eimac's advanced workin the trav- 
eling wave tube field was shown by 
two new ceramic-metal TWT's de- 
signed for use under rugged environ- 
mental conditions. The air-cooled 
X686 is a light-weight tube for air- 
borne use covering a frequency range 
of 4000 to 7000 megacycles with an 
output power of one watt and a 
gain of 50 db. The water-cooled 
X<520 achieves a minimum cw output 

power of 100 watts in the 4000 to 
7000 megacycle range. 

Of particular interest to amateurs 
as well as commercial equipment 
designers were the ceramic-metal 
4CX250B,4CX300Aand4CXl000A 
tetrodes, ail ideally suited for SSB 
use. Eimac's popular internai-anode 
glass tubes were also shown. Many 
of these tubes, developed by Eimac 
20 years ago, still enjoy widespread 
use in commercial and amateur 
equipment of ail types. 

Two favorite 
Eimac 1000-watt tetrodes 

For detailed information on these latest Eimac developments write to our 
Amateur Service Department and request a copy of "What's New With 
The Electron . . . 7959." 

EITEL-McCULLOUGH, INC. 
jéffiaf SAN CARLOS, ÇALIFORNJA 
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AMATEUR 

40, 80 and 160 Meters, PR Type Z-2 
Rugged. Low drift, fundamental oscillators. High activity and 
power output. Stands un under maximum crystal currents. Stable, 
long-lasting, permanently sealed; ±500 cycles $2.95 Net 

20 Meters, PR Type Z-3 
Third overtone oscilla toi. Low drift. High activity. Clan be keyed 
in most circuits. Fine for doubling to 10 and 11 meters or "straight 
through" 20 meter opération; ±500 cycles $3.95 Net 

24 to 27 Me., PR Type Z-9A I 50 to 54 Me., PR Type Z-9A 

f p,Tpr 

Third overtone; multiplies into 
either 2-meter or 6-meter band; 
hermetically sealed; cahbrated 24 
to 27 me., ±3 kc.; .050" pins. 

$4.95 Net 

Fifth overtone; for operating di- 
reedy in 6-meter band: hermet- 
ically sealed; calibrated 50 to 54 
me., ±15 kc.; .050" pins. 

$6.95 Net 

Commercial Crystals avaïlable from 100 Kc. to 70 Me. Prïces on requesi. 

Type Z-l, AIRCRAFT 
3023.5 Kc., .005% $3,45 Net 

Type Z-l, MARS and CAP 
Officiai assigned transmitter frequencies in the range. 

Calibrated to .005%. 1600 to 10000 Kc. $3.45 Net 

Type Z-6A 
FREQUENCY STANDARD 

Lo détermine band-edge. To keep the 
VFO and receiver properly calibrated. 
100 Kc $6.95 Net 

PR PRINTED OSCILLATOR KIT 

Has many uses— 

• As 100 Kc. Marker 
• As 1000 Kc. Marker for >* ' 

Check Points up to 54 Me. * ""rC- - 
• As Foundation Circuit for " 

Low Frequency SSB Crystals t ^ 
Assembled in minutes. Kit con- «#j M 
tains everything but t>BA6 oseil- ^ j,*" 
lator tube and crystal. - ^ 

, 4? à O . 
Each $4,50 Net dâ d<" <; ' 

Type 2XP VHF Type Z-9R, Aircraft 

1*0 «O ruiîtable for coû- \r ** ; verters, experimen- 
«"«"S?®i tal- ?îc- Sa,^e hold" ï et' dimensions as 

Type z-2' 
1600 to 12000 Kc. 

* | (Fund.) ±5 Kc. 
| I ... $3.45 Net 

12001 to 25000 Kc. (3d 
Mode) ± 10 Kc $4,45 Net 

For Lear, Narco 
y, ' and similar equîp- 

ment operating in 
t^e reg^0I1'! 
requiring crystals 
in 8" Me. range. 

Each $4.95 Net 

TypeZ-9A^l0
0^

N
c
TTRs0LLED 

27.255 Me., .005% . . . $4,25 Net 

jlpPf| TV Marker Crystals 
I " Channels 2 through 
IrVft -f| 13 $6.45 Net 
S- f* 5 3100 Kc- • ^2.95 Net 

ra" P' 4100 Kc" ' ®2,95 Net 
1 |j 4.5 Me. Intercarxier, 
î i .01% . . . 2.95 Net 

5.0 Me. Sig. Generator, .01 % 2.9 5 Net 
10.7 Me. FM, IF, .01% . . . 2.95 Net 

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

PETERSEN RADIO COMPANY, INC. 

2800 W. BROADWAY COUNCIL BLUFFS, IOWA 

EXPORT SALESs Royal National Corporation, 250 W. 57th Street, New York 19. N. Y., U. S. A. 
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Section Communications Managers of the ARRL Communications Department 
Reports Invited. AU amateurs, «specially League members, are iuvited to report station aetivities on the Erst of eaoh 

rnonth (for preeciing rntmth) tiireet to tPe SCM, the administrative ARRL officiai eiected by rnembers in each Section. 
Radio club reports are also Jesired by SCMs for inclusion in QST. ARRL Field Organization station appoint tments are 
available in tiie areas shown to qualified League members holding Canadian or FCC amateur Ucense, General or Condi- 
tional Class or above. These iuL-lude ORS, CES, OPS, 00 and OBS. SCMs also desire applications for SEC, EC, RM and 
PAM where vacancies exist. CES appomtment is available to Novices and Technicians. 

hiaHtern Pennsylvania Maryland-Delaware-D. C. Southern New Jersey Western New York Western Pennsylvania 
Illinois ïndiana Wlsconsin 
North Dakota Bouth Dakota Minnesota 
Arkansas Louisiana Mississippi Tennessee 
Kfutucky Mtehîgan Ohio 
Kastern New York N. Y". C. & Long island Northern New Jersey 
lowa .Kansas Missouri Nebraska 

   ATLANTIC DIVISION         W3JNQ Richard B. Mesirov 1372 W. Indian Creek Dr. Philadelphia 31 W3UCR Louis T. Oroneberger 9904 (Jardiner Ave. Bllver Spring. Md. K2BG Herbert O. Brooks 800 Uncoln Ave. Palmyra Ki'HUK Charles T iïanscn 211 Rosemont Drive Bufïalo 26 W3UHN Anthony J. Mroezka 475-5th St. Donora 
     CENTRAL DIVISION.         W9PRN Edmond A. Metzger 1520 South 4th St. SpringûeUl W9TQC Arthur G. Evans 823 North Bosart indlahapolis W9KQB George Woida 2103 South 9 St. Manitowoc 
  DAKOTA DIVISION          W0HVA Harold A. Wengel 821-I4th St. Bismarck W0FLP Les Prlce Custer State Park Hermosa W0KJZ Mrs, Lydia S. Johnson 1258 Van Buren Ht. St. Paul 4 
  .DELTA DIVISION         WBZZY Uimon M. Golngs P, O. Box 207 Oseeola W6FMO Thomas J. Morgavi 3409 Beaulieu St. Metaire W6EHH John Adrian Houston, sr. 114 North First Ave. Oleveland W4UIO R. W. Ingraham 105 West Park Drive Kingsport 
     GREAT LAKES DIVISION       W4SUD Robert A. Thomasen 626 Eastwood Drive Owensboro W8RAE Thomas G, Mitchell 409 Liberty Buchanan W8AL Wiison E. Weckel 2118 Tuscarawûs St., W. Cantons 
    —HUDSON DIVISION       ....   W2EFCr George W. Tracy 1138 North Country Club Drive Schenectady W2TUK Harry J. Dannafs RFD 1. Arbor Lane, Dix HUis Huntington, L. I. W2ZVVV Edward Hart. jr. 51 Washington St. Phillipsburg 

Conneeticut Maine* Eastern Massachusetts Western Massachusetts New Hampstiire Rhode island Vermont 
Alaska Idaho Montana (Jregon Washington 
Hawaii Nevada Santa Clara Valley East Bay San Francisco Sacramento Valley San Joaquin Valley 
North Carolina South Carolina Virginia West Virginia 
Colorado ~ Utah New Mexico Wyoming 

W2EFD" W2TUK W2ZVW 
W0BDR VV0FN8 W0BUL W0EXP 

 ""'AVTpyq™"' W1QJA W1ALP W1DGL W1RMU W1VXC VV1V8A 
~ KÏTfDZ W7GGV W7NPV/WX1 W7JDX W7PGY 

~KH6AED~ W7VILT 

K6DYX WfiOJW W60PL W6GDO W6JPU 

W4GGV W4KX W8PQQ 
W0DMir" W7QWH K5DAA VV7AMU 

George W. Tracy 1138 North Country Club Driv Harry J. Dannafs RFD 1, Arbor Lane, Dix HUis Edward Hart. jr. 51 Washington St. 
  MIDWËST DIVISION        Russeii B, Marquis Raymond E. Baker C. o, Gosch Charles E. McNeel 

807 North Fifth Ave. 1014 Lincoln St. 711 S. Oakland St. Route 3, RFD 
  NEW ENGLAND DIVISION. Victor L. Crawford Charles F, Lander Frank L. Baker, jr. John F. Llndholm Robert II. Wright Mrs. June R. Burkett Harry A, Preston, jr.. 

  NORTHWESTERN DIVISION. 

RFD 5, Stadley Rough Rd. 89 Crestmont Rd, 91 Atlantic St. 7 Harding St. .18 Fine St. 172 Ferris Ave. 10 Cherokee Ave,, 

Alabama Eastern Florlda Western Florida C.eorgia West indies (Cuba-P.R,-V, 

ix)s Angeles Arizona San Diego Santa Barbara 
Northern Texas Oklahoma Southern Texas 
Maritime Ontario Quebec 

W4HKK W4KGJ W4RKH W4CFJ I.) KP4DJ 

W6JQB W701F W6LRU KdCVR 
IVSBNG" W5FEC SV5QEM 

Eugene N. Berato P. O. Box 1893 Mrs. Helen M. Maillet Route 1, South Vernon L. Phillips Box 971 Hubert R. MeNally 11908 S.E. Madison St. Robert B. Thurston 770U-31st Ave., N.E. 
 PACIFIC DIVISION    Samuel H. Lewbel P. O, Box 3564 Charles A. Rhines Box 1025 W, Conley Smith 67 Cuesta Vista Drive B. W. SouthwelJ 200 South Seventb St. Fred H. Laubscher 655 Wakerobin Lane Jon J. O'Brien 3417 6th Ave. Ralph Saroyan 6204 E. Townseud Ave. 
   ROANOKE DIVISION     B. Riley Fowler Box 143 Dr. J. O. Dunlap P. O. Box 447 John Cari Morgan c/o Radio Station WF'VA, Box Albert H. Hix 1013 Belmont St. 
 _ROCKY MOUNTAIN DIVISION      B. Eugene Spooncmore 22 4 Carllle Ave. Thomas H. Miller 1420 E. 3045 St. Âhan S. Hargett 1001 Birch Lane L. D. Branson 342 South Elk 
  SOUTHEASTERN DIVISION     Clarke A. simms, jr. 16 Rosemary Rd, John F. Porter Box 7295. Ludlam Braneh Frank M. Butler, jr. 28 South Elliott Rd. William F. Kennedy 1687 Fairway Hill Drive. S.E. William Werner 563 Ramon Liovet 

Ralph E. Harvey Box 15 
 SOUTHWESTERN DIVISION —    Albert F. Hill. jr. 861 No, Miilard Ave. Cameron A, Allen 1020 East Maryland Ave. Don Htansifer 4427 Pescadero Robert A, Hemke 728 W. Mission 
 WEST GULF DIVISION    L, L. Harbin 4515 Calmont Richard L. Hawklns 1408 Bell Ave. Roy K. Eggieston 1109 Vernon Drive 
  .CANADIAN DIVISION  

Marshalitown Neodosha Webb City North Piatte 
Danbury Bangor North Qulncy 71 Fitchburg Concord Rumford 16 fjjsex Jet. 
Anchorage Pocatello Hariowton Portland 16 Seattle 15 
Honolulu ELko Monterey Dixon San Rafaël Sacrameuto Fresno 

Box 143 Morganton P. O. Box 447 Rock Hill c/o Radio Station WF VA, Box 269 Fredericksburg 1013 Belmont St. Forent Hills. Charleston 4 
4 DIVISION          22 4 Carllle Ave. Pueblo 1420 E. 3045 St. Sait Lake City 1001 Birch Lane Garlsbad 342 South Elk Casper 

Montgomery Miami 55 Fort Wallon Beaeh Atlanta 17 Urb. Truman Rio Picdras, P. R. Balboa Heights 
Rlalto Phocnix San Diego 7 Santa Barbara 
Fort Worth 7 Lawton Corpus Christ! 

I). E. WeokP Richard W. Roberts ( W. Skarstedt 
R.R. 3 170 Norton Ave, 62 St. Johns Rd. 

Alberta Brltish Columbia Yukon Manltoba Saskatchewan 

Gordon W. Hollingshead 108 Hudson Rd. Peter M. Mclntyr'e 
James A. Elliott Lionel O'Byrne 

981 West 26th Ave. 
19û Oakdean Blvd. 

St Stephen. N, B. VV'liiowuale, Toronto. Ont. Pointe Claire Montréal 33, P. Q Oalgary, Alta. Vancouver. B. C 
St. James, Wlnnipeg 12 Ko watt 

♦Officiai appointed to act temporarily in the absence oî a regular officiai. 



THE "HARD-TO-GET" INSTALLATION 

accessories 

DIRECT FROM STOCK 

ATS BULLETIN 209 
AN/URA-24 

• TRANSMiniNG and RECEIVING 
ANTENNA COUPLERS 

REQUEST BULLETINS 178-180 

• TRANSMITTING and RECEIVING TERMINATIONS 
REQUEST BULLETINS 162-164 

• NON-REACTIVE DUMMY LOADS 
REQUEST BULLETIN 188 

• TRANSMiniNG and RECEIVING COAXIAL 
PATCH PANELS REQUEST BULLETINS 197-210 

• ANTENNA MULTICOUPLERS request bulletin 203 

• STANDING WAVE RATIO ANALIZER 
REQUEST BULLETIN 198 

• WIDE RANGE ANTENNA TUNERS 
REQUEST BULLETINS 163-209 

• VOICE FREOUENCY TELEGRAPH SYSTEMS 
REQUEST BULLETIN 167 

• RG/17, 18,35,85, 164U COAXIAL CONNECTORS 
REQUEST BULLETINS 162,164,191, 197,199 

• QDL-QDS COAXIAL CONNECTORS 
REQUEST BULLETINS 162,164,191,197,199 

• TRANSIT CASES HYBRIDS and LIMITERS 

^ • COMPLETE RADIO TELETYPE SYSTEMS 

m 
m 

& 

RAC30 
BULLETIN 

I12B 

t 

TER "i 
5000 BULLETIN 188A ' 

DA-201/U 

SSP-3 BULLETIN 210 SB-932/A 

BULLETIN 
191 

UG/1165 

BULLETIN 
199 

QDP BULLETIN 197 

The TECHNICAL MATERIEL CORPORATION 
IN CANADA 
TMC Canada Ltd., Ottawa, Ontario 

Main Office. MAMARONECK 
NEW YORK 



THE AMERICAN 

RADIO RELAY 

LEAGUE INC., 

is a noncommercia! association of radio amateurs, bonded for 
the promotion of interest in amateur radio communication and 
expérimentation, for the relaying of messages fay radio, for the 
advancement of the radio art and of the public weifare, for the 
représentation of the radio amateur in legîstafive 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 générai membérship. 
The officers are elected or appointed by the Directors. The League 
is noncommercia! and no one commercially engaged in the manu- 
facture, sale or rental of radio apparatys is eligible to membershîp 
on its board. 

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

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

AH général correspondence shouïd be addressed to the adminis- 
trative headquarters at West Hartford, Connecticut. 

Past Présidents 
HIRAM PERCY MAXIM, W1AW, 1914-1936 

EUGENE C. WOODRUFF, W8CMP, 1936-1940 
GEORGE W. BAILEY, W2KH, 1940-1952 

Officers 
Président GOODWIN L DOSLAND, W0TSN 

Moorhead, Minnesota 
First Vice-Presidenf WAYLAND M. GROVES, W5NW 

P.O. Box 586, Odessa, Texas 
Vice-Président   FRANCIS E. HANDY, W1BDI 

38 la Salle Road, West Hartford, Connecticut 
Vice-Presidenf PERCY C. NOBLE, W1BVR 

37 Broad St., Westfield, Massachusetts 
Secretary   . . A. L. BUDLONG, W1BUD 

38 La Salle Road, West Hartford, Connecticut 
    - • ■ DAVID H. HOUGHTON 

38 La Salle Road, West Hartford, Connecticut 

Généra/ Manager . . . . . ... A. L. BUDLONG, W1BUD 
Communications Manager .... FRANCIS E. HANDY, W1 BD| 
Technical Direcfor . ... . . . GEORGE GRAMMER, W1DF 
Assistant General Manager .... JOHN HUNTOON, WILVQ 
Assistant Secretary PERRY F, WILLIAMS, W1UED 

38 La Salle Road, West Hartford, Connecticut 

DXRECTORS 

ALEX KEID C-J.-yL-VE2BB 
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Central Division 
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"It Seems toUs..." 

RACES EXPANSION 
Recently the Fédéral Communications Com- 

mission, at the instigation of the U. S. Civil 
Defense Amateur Radio Alliance, proposed 
to make certain additional frequencies within 
the amateur bands available for the use of 
the Radio Amateur Civil Emergency Service. 
Our subséquent eorrespondenee from several 
amateurs indicates a misunderstanding of what 
is involved in this proposai, inasmuch as they 
protest "this invasion of amateur bands." 

One of the fields of public service in which 
the amateur radio body takes particuiar pride 
is au ability to provide emergency communica- 
tion. In the past, \ve have exercised this ability 
during peacetime through the médium of our 
own Amateur Radio Emergency Corps (AREC) 
with its nationwide organization and its ama- 
teur leaders: the Emergency Coordinators and 
the Section Emergency Coordinators. Through 
the experienee accumulated while serving in 
numberless ernergencies under the AREC 
banner, amateurs have developed skill in 
spontaneous communication organizlng that 
cannot be matched in any other iield. 

But this is a peacetime service. It is only 
logical that iu time of war, vvhen our country 
is marshalling ail its efforts, this skill should 
be put to good use in furnishing vital civil 
defense communications on the home front. 
Much of this ability was lost to the nation in 
World War II because there had been no 
advance planning. Belatedly, a War Emer- 
gency Radio Service was estabiished, manned 
largely by amateurs, but not in name or im- 
port giving amateurs crédit for their efforts. 
Had there been any direct enemy attack it 
wouid have been a case of too little, too late. 

Seriously «mcerned with this problem, in 
the immédiate postwar years the League dis- 
cussed with fédéral agencies a plan for setting 
up a communications system in admncc of any 
national emergency, so that amateurs enrolled 
in such a system would be ready to go at a 
moment's notice. The principal problem, aside 
from security elearance of each individual, 
was frequency space. in which to operate since 
in time of war the military customarily takes 
immédiate charge and occupancy of ail peace- 
time amateur (and many other) frequencies. 
These lengthy negotiations resulted, in 1950, 
in the establishment of a Radio -;\jnateur 
Civil Emergency Service. The outstanding 
achievement from the amateur standpoint 
was the concession, by our military peopie, to 

earmark certain portions of the amateur bands 
for amateur-controlled civil defense communi- 
cations in the event of national emergency. 
In other words, the military agreed not to 
include these particuiar channels or bands in 
their service plans. 

The current proposai (p. 63, February QST) 
is simply an expansion of the original prin- 
ciple of earmarking frequencies and small band 
segments for such use. Again, the military has 
agreed that it will not move its opération iuto 
these specified frequencies in time of national 
emergency, and that they may remain avail- 
able for use by amateurs in manning and su- 
pervising civil defense communications. It 
is another step in furthering the ability of the 
amateur body to be of service to our country. 

TJnfortunately, a few amateurs who réad the 
proposai and misinterpreted parts of it have 
since been dispersing misinformation on the 
air or through circulai' letters. Each amateur 
has a right to his individual opinion on the 
merits of RACES, of course, but that opinion 
should not be formed on the basis of inaccurate 
information. 

One misstatement has been that the pro- 
posed new RACES segments will be with- 
drawn from général amateur opération. This 
is wholly untrue. No présent amateur privilèges 
will be affected. 

Another misstatement is that any civil 
defense officiai would be able to order other 
amateur stations off the specified frequencies. 
This is aiso whoily untrue. No priority what- 
soever will be granted RACES opérations 
under the proposai, nor does such priority 
exist now. No RACES station nor civil defense 
officiai now has nor will he have any such 
authority. However we hope it goes without 
saying that commun courtesy should prompt 
any amateur voluntarily to shift frequency 
if noti&ed he is interfering with a RACES 
net opération in the same manner he should if 
he happens to intrude on a frequency being 
used by a regular amateur traffic or emergency 
network. 

A third misstatement is that RACES is not 
an amateur service. Those who put forth this 
argument point out that certain non-amateurs 
may operate in the RACES service. This is 
true. When RACES was created it was felt by 
ail parties concemed that there simply would 
not be a sufficient number of amateurs to 
handle the absolutely colossal task that would 

(Continued on page 172) 
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Alabama — The annual family hainfest sponsored by tlio 
Birmingham ARC will be hcld at the 8tate l'airgroimds on 
May 8. For furthcr détails eontaet Aubrey il. VVliite, 
VV40LG, P.O. Box 008, Birmingham. Ala, 

Illinois — The Western Illinois Radio Club oi Quincy 
will hold a smorgasbord dinner on Saturday evenîng, May 9, 
at tiie Durst Restaurant Flamingo Room. Tbis is an aft'air 
that serves the tri-state aiea of Missouri, lowa, and Illinois. 
Entertainment, prizes. and a speaker. Further info available 
from William S. Starkey, Secretary, Western Illinois Radio 
Club, P.O. Box 288, Quincy. 

Illinois — The Western Illinois Radio Club will hold a 
smorgasbord dinner on Saturday, May 9, in the Flamingo 
Room of the Durst Restaurant, Quincy. Entertainment and 
a speaker. For further information contact William S. 
Starkey, Secretary, Western Illinois Radio Club, Box 283, 
Quincy. 

Louisiana —■ The annual Lake Charles Hslifry and picnxc 
will be held May 2 and 8 at the Ward Four park. Admission 
is $8.50, with spécial rates available for ehildren. 

Missouri — The annual W0-DXCC dinner and meeting 
will be held in St. Lords ou Saturday, April 25, at the 
Statler-Hilton hôtel. The informai meeting begins at 
1:00 p.m., and dinner will be servod at 7:00 p.m. Tickets 
are available from Sam Halley, W0IJW, 5022 Queens Ave., 
St. Louis 15, for $0.00. Advance registration is requested. 
The meeting is open to ail those interested in DX. 

New Jersey—'The 14th Annual Oid TimeFs Nïte 
Roundup and Banquet, sponsored by the Delaware Valley 
Radio Association, will be held on Saturday evening, April 
18, in the Grand Ballroom of the Hôtel Stacy-Trent in 
downtown Trenton. As usual, it will be stag. A turkey din- 
ner will be served promptly at 0:80 p.m. W22K will speak on 
lus expériences in Antarctica. A silver cup will be awarded 
to tfmt radio operator présent who lias the longest senice 
in the wireless game. Tickets are by réservation only, and 
may be obtained by mailing $0.00 on or before April 13 to 
Ed. G. Raser, \V2Zi, 19 Blackwood Drive, Trenton 8, N. J. 
Latecomers may be able to buy a ticket for $7.00 at the 
door. \V22rs antique wireless gear will be on display. 

New York — The Crystal Radio Club will hold its 28th 
anniversary dinner at the Wayside Inn. Route 9W, Stony 
Point, N. Y., on May 2 at 8:00 p.m. Tickets at $4.00 per 
person may be purciiased by sending rnoney order or check, 
payable to the Crystal Radio Club, to Tony Maiorano, 
W2EHZ, 14 Peck St., West Haverstraw. 

Ohio — The Dayton Amateur Radio Association will 
sponsor its 9th annual Hamvention on Saturday, May 9, 
at the Dayton-Biltmore Hôtel. The one-day program will 
feature speakers and démonstrations on many pliases of 
ïiam radio. Forums will be held throughout tlie day on such 
subjects as DX, sideband, v.h.f., and so on. There will be 
a program for the XYLs. The Grand Banquet will get under- 
way at 7:00 p.m. Saturday. Tickets ordered before May 5 
are $5,50. including both registration and banquet. After 
May 5 the price will be $0.00. On Friday evening, May 8, 
there will be a sideband dinner and a v.h.f. dinner at the 
Uotel. Theae tickets muât be purciiased in advance and are 
$1.00 eaek. Réservations, more information and an attrac- 
tive brochure may be obtained by writing to DARA, Box 
420, Dayton. 

Oklahoma — The second annual hamfest sponsored by 
the OU. Capital Mobile Club will be beld on May 8. For more 
info contact Marvyn VV. Price, W5VDN, P.O. Box 5131, 
Tulsa. 

Oklahoma — The Northfork ARC is holding its 7th 
annual hamfest at Quarts Mountain State Park near Aitus 
on Saturday evening and Sunday, April 25 and 2(3. Pre- 
registration fees are $1.50 and may be sent to the Northfork 
Amateur Radio Club, P.O. Box 321, Carter, attention 
.Pauline M. Cooksey, K5IZP. 

Pennsylvania — The 14th aimual banquet of the Lan- 
easter Radio Transmitting Society will be held on Saturday, 
April 18, at the Arcadia Ballroom, 27 West Orange St., 
Lancaster. Festivities will commence at 0:30 p.m. Enter- 
tainment is planned for OMs, YLs, and XYLs. Advance 
registrations are required and may be obtained (price not 
given us—AVi.) by contacting Arthur C. Jacoby, W30Y, 
136 Springhouse RcL, Lancaster. Phone EXpress 2-6093. 

COMING A.R.R.L. CONVENTIONS 
May 17—Mass. Slale, Swampscolt 
Junc 19-21 — ARRL National t'onicn- 

tion, Galvoston, Texas 
Jnlv î—5 — ParMîe ïlhision, San José, 

Cal if. 
July 21—26 — Southivestern Division, 

Pasaiiena, I a I i forn ia 
Vuaust 15-16 — Pacific Div., llonolulu 
Scptcmbcr 5-6 — N. E. Division, Martforil 

OREGON STATE CONVENTION 
Roseburg — May 2-3 

Tho annual convention of the Oregon Amateur 
Radio Association will be held at the Hôtel 
LImpqua, Roseburg, on May 2 and 3, 1959. 

There will be commercial displays and démon- 
strations of ham gear by dealers and manufac- 
turers. Othor program highlights will 1)0 lectures 
and movies on varions subjects of interest to 
liamdon, banquets for hams and XYLs and Y'Ls, 
entertainment and music, a mobile huut and 
tours to points of interest. Several fine speakers 
will be on hand, as weil as the usual meetings of 
the OEN and MARS nets. 

Pre-registration dates are Mardi 1 to April 5. 
Tickets between these dates: Hams, $6.50: non- 
hams $3.50. After Aprii 5: hams $7.50; non-hams, 
$4.00. Corne to Roseburg, Oregon and have some 
fun. Order your pre-registration tickets and makc 
your hôtel and motel réservations early. Write 
Don L. Bell, W7SHA, Box 953, Roseburg, Oregon. 

MICHIGAN STATE CONVENTION 
Grand Rapide, April 18 

The twelfth annual conclave of Michigan hams 
sponsored by the Grand Rapids Amateur Radio 
Association will be held at the Manger Rowe 
Hôtel on April 18, preceded by an informai 
Friday evening get-together. Ail the program 
mainstays which have made this event a pleasant 
and rewarding one for hundreds of midwesteru 
hams will again this year be much in évidence, 
including the famous "swap and shop" setup. 
Pre-registration is $1.50 ($1.75 at fie doori. 
Address the Grand Rapids Amateur Radio Asso- 
ciation, Box 303, Grand Rapids, Michigan. 

V^Strava-B 

Hams within 200-mcgaeycle propagation dis- 
tance of Philadelphia are warned not to sloep 
late on Saturday moming, April 18 — for at 
7.30 a,m. that date WCÀU-TV's Channel 10 
program, "The Big Blaekboard," will présent 
a one-hour feature on amateur radio. A number 
of amateur radio clubs in the Delaware Valley 
are bauding together to assemble program mate- 
rial and take part in the présentation. Here's a 
fine pubiie-reiations opportunity — so get your 
friends aud neighbors up early, too, to watch the 
show. Ineidentally, check local program listings 
in advance for possible change of time. 
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This is not a oonstructional article of 
the usual sort, whcre evcry last compo- 
nent is rcadUy available at the local 
radio store. In fact, you wouïd probahly 
find it impossible to duplicate tbis con- 
verter as it is shown here, sine.e the 
tuning capaeitor W6VX used is practi- 
eally impossible to eomc by. But you 
oan use some of the ideas presented 
here, if you want to pet variable sclec- 
livily wîth fixed filters, a good noise 
ligure and excellent image rejection. 

A Sélective 21-Mc. 

Converter 

Variable Bandwidth with 
Fixed Filters 

BY DAVID H. ATKINS,* W6VX 

^-■^hebe are many "good old" receivers with 
1 adéquate stabiiity iu thexr lower-frequency 

ranges which may be given the dual i.f. 
treatment by the addition of a converter. To 
achieve ail the advantages now to be found in a 
first-class up-to-date reoeiver, howover, is difïi- 
cult. Such things as idéal a.v.c. and limiter cir- 
cuits, one-finger movable bandpass tuning, and 
one-kilocycie tuning resolution, are a i'ew of the 
things you may pay for in a modem reeeiver. 
Here is a way to acquire some of the most impor- 
tant features you ean get nowadays without 
blowing the family reserves. 

High Selectivity and Low Noise 
It is not too difficult to lash up a crystai- 

çontrolled converter for the band or bands you 
noed most. The outeome of this approach is good 
stabiiity, thanks to the crystal. Usually another 
resuit is a much better signal-to-noise ratio. 

If vvhen vvarm the "good old" reeeiver stays 
put on its lower frequeney bands, and has some 
bandspread (the more the better), you have the 
basis for f'urther improvements. 

The addition of a bandpass filtor in the low 
i.f. of the reeeiver has been well covered; it pays 
uiï in reduced noise and the ability to etjpy 
weaker signais with locals just a few ko. away. 
To get this feature, use a mechanical, crystal or 
toroidal type filter between the mixer and first 
i.f. stage. Comparing the first two types, the me- 
chanical filter will usually need an additional 
stage to make up for some insertion loss eneoun- 
tered in its use, vvhile the loss with the crystal 
type will probably be only a matter of about 3 
db. This is often made up for by peaking the 
frimmers on the i.f. transformers or at least, 
turning up the r.f. or audio knobs a bit. The 
crystal type is well suited to the entire spectrum 
but works in the h.f. where the others drop off. 

*5f2 So. Irving Bivd., Los Angeles 5, Calif. 

The mechanical is available in the 455-250-kc. 
i.f. régions, and the toroidal is best suited to the 
lower frequencies around 50 kc. 

A few of the other features not found in the 
older sets are the bridge-T filter or Q-multiplier 
rejection circuit, to eut the ofïending A-l, A-0 
type QRM, and the product detector, to reduce 
the distortion and cross-taik QRM. Maybe your 
set has a noise limiter that works, and a stable 
b.f.o. that covers about 4 kc. Very fine! 

Some of these changes take moncy. Some take 
more time olï the air than you can devote. You 
may be the earnest type about wanting to keep 
up with the art and down with the QRM, or you 
may be fortunate aud have stowed the extra old 
dog on the shelf and been down to see your smil- 
ing dealer. If you are the former type, and care 
for a project that will give you the new deal in 
passband bliss without keeping the old reeeiver 
off the air, a converter will give you the low noise 
and selectivity without the large tab. Changes in 
the reeeiver itself may be added vvhen the spirit 
moves. 

A Solid Foundation 
The 1936 HRO here (sériai F-235) vvas a good 

old set. When 2.5-volt tubes got scarce, it didn't 
get traded in. When the 6-volt glass tubes got 
tired, it vvasu't put out to pasture. It "worked," 
even on 30 Me. In its original state the purest of 
"p.d.c." signais turned out to be thoroughly 
modulated ou the higher frequencies uuless p.d.c. 
was used on the heaters. As the commercial sig- 
nais got more numerous, the image problem on 
the higher bands sounded worse than feeding 
time on a turkey farm. Changes were gradually 
made, such as using a GBA7 mixer tube, 6BA6 
h.f. oscillator, product detector, a.v.c. from a 6C4 
cathode follower and diode hooked in before the 
detector to provide isolation from the b.f.o., and 
to top it off the noise vvas reduced by the addition 
of a quiet first r.f. stage. A 7F8 was used in this 
circuit until the advent of the 6BK7A. (Same 
circuit as shown in the r.f. stage of the converter 
described iater.) Main results of ail this were low 
noise with antenna disconnected and better 
image rejection. Three years ago a 3.1-kc. Collins 
mechanical filter vvas added to give still lower 
noise and good selectivity. 

The New 3-Dde. Filter 
Recently an h.f. crystal bandpass filter vvas 

announced by Blackhavvk.1 This unit at 3 Me. 
has characteristics ossentially the same as the 
mechanical type has at 455 kc., and is about the 
size of a savved-off i.f. transformer, approximately 
IJ-é inches cube. A quick check in an ARC-5 of 
the 2830-ke.. i.f. variety vvas a révélation. The i.f.'g 
were moved up 170 kc. after tossing the input 
eau to make room for the filter. Since the reeeiver 
vvas the R-27 type with double-tuned trans- 
formers, the five tuned circuits (iucluding the 

1 Blackhavvk knrùnecrinK Ou., Jane.sviUe, Wisc. Other 
filters includc an s.s.h filter for .5 Me. to pass the upper 
sideband, and another on 1) Me. of 4 kc. bandwidth for u.h.f. 
conversion applications, 
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b.f.o.) were raîsed2 to 3000 kc. For a 6-tube 
portable, this ARC-5 bas the makings of an 
up-to-date receiver. The results on 40 are star- 
tling! The front end vvas changcd to lower the 
noise and let the weak ones through, and coil sets 
were rebuilt to run on 14 Aie. and 21 Me., too. 

What Happens 
Well, the old HRO is still here, and it's getting 

late. Bcforo going on to the converter with the 
bandpass filter in its output, the following com- 
parison may help. Thcre is a Czechoslovakian 
kw. located on 21,000 kc. (plus a few cycles, minus 
nothing). Ho is an old-timer on the band, and 
while his f.s.k. takes up some of it on good days, 
he is weloome as far as I am eoncerned. He marks 
the edge and tells me how things are over the 
North Atlantic path. With the HRO (modified) 
and the general-eoverage coils, he puts in a 
strong Q5 signal on N6 days. At the same time, 
with the converter to be desoribed, OLU is just 
20 db. stronger, and the noise still does not show 
on the S gauge. In this case the only other change 
is that the HRO is looking at the 3-Mc. output of 
the converter. 

The best one can do along selectivity Unes to 
date is to place the sharp filter immediately fol- 
lowing the first mixer. This produees a minimum 
of intermodulation products by providing a 
knothole as close to the antenna as possible.2 

Wishing to get the utmost efficiency from the 
converter, a band was chosen (21 Me.) and the 
only switch in the box is one which allows chang- 
ing the antenna from the old receiver antenna 
coax input to run it into the converter input and 
through the receiver. The cabinet is of welded 
steel construction, and the châssis is bolted 
firmly to the bottom. Pressing on the sides will 
not disturb the oseillator frequency, and ncither 
will raising the iid. If you feel brave and have 
what you think is a good band switch and a little 

2 O.OOl-juf. miniatures may be used to go in sériés with 
the iixed padders, or remove the tubular ceramics 
and replace with Centralab TCZ43 (NP0) tubulars, 2 per 
cent tolérance. 3 Goadman, " What's Wrong With Our Présent Re- 
ceivers?," QST, Jan., 1957. 
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The 3-Mc. crysfal filier, sélective élé- 
ment in the converter, is in the box 
marked "3000-A." Can next to it 
[Ls) hou ses the oscillator inductance. 

more room in the box, go ahetui vvith making the 
thing band switohing, but first go eut and buy a 
hatfui of the small température compensating ca- 
pacitors from about 2 ^f. and -■ 1400 p.p.m./0C. 
on up to 150 «tf. by — 750 p.p.m./0C. tempéra- 
ture coefficient. Remember, this box uses an oscil- 
lator running on about 18 Me., so you will have to 
conjure up ail the v.f.o. techniques you can think 
of and stick vvith rigidity and avoid compression- 
type padders. Although be of stout heart! This 
first model stands a reasonable amount of table 
pounding as do some high-frequency receivers. It 
also uses no (intentional) température eompensa- 
tors except for the two shovvn in the local oscilla- 
tor (see Fig. 1). The heaters do run eontinously, 
though, whiieh saves the price of a warming rod. 
The single section of the second IÎBK7A operating 
as local oscillator takes 1 ma. at 40 volts d.c. 
input. Control of the oscillator output is afïorded 
by the capacitance divider (.'sCT. The oscillator 
slides smoothly into stable oscillation with the 
variation of thèse adjustable ceramics via holes 
in the rear of the châssis. 

A Backbone 
The three-gang variable eapacitor Ci is the 

resuit of much searching. Unfortunately, the 
brand is unknovvn and no oi Jinary vendor would 
be able to help much. Tliis one came out of 
•'overseas wrapping," ail bright and clean, com- 
plété with heavy ceramic shafting and insulated 
rotor sections. This unit, besides being sturdily 
built, allows the ground returns to be routed back 
to the proper points and d.c. run through the 
tank circuits where desired. Torque required to 
turn the rotors is minimum, facilitating a good 
réduction drive and smooth band coverage. Try 
to find yours with nice clean preeision-type bail 
bearings! Here'g a tip: look at the General Radio 
catalog. 

By cheeking your Type A Lightning Caleula- 
tor you will quickly discover that the change in 
capacitance required to cuver the chosen band 

will amount to as littlo as 2 /j/if-, depending on 
the total padding. Get the straight-line capaci- 
tance type, to give straight-line-frequency tuning 
with heavy padding. 

Coils 
While the adjustments on the tuned circuits 

seem unduly bountiful, this way of doing it will 
afford exact placement of the bandspread and 
afford an even kc. per division tuning rate of 
change, so that the scale may be uniform. About 
the inductances, use air where possible for the 
coil forms. This material will not do where me- 
chanical stability counts, as in the oscillator. 
Miniductors were chosen for the antenna, r.f., 
and mixer circuits, but the oscillator coil. is 
wound on a 6-9-Me. ARC-5 receiver ceramic 
form. The ferrite slug was removed, since it 
wasn't known if this material was good at 21 Me. 
If you have a Q meter, give the slug a try. Save 
the shield, too, and figure on anchoring it down 
tight with the coil in a location close to the tube 
and variable capacitors. 

Where padders are used, they are the APC 
type. Hammarlund and Oak are two that make 
the kind with plated brass plates rather than the 
staked aluminum variety. Johnson and Hammar- 
lund make some miniatures that are smaller still. 

Shielding 
The Faraday shield between the autenna and 

r.f. tuned circuits is eut from half a length of B & W 
No. 3016 Miniductor. Scrapc vvith sandpaper a 
narrow strip on the wires between two of the 
insulating spacers, and solder a 4-inch length of 
clean No. 14 vvire parallel to the spacers. Make 
sure ail "tums" are soldered to the No. 14. Cut 
vvith tin snips and open out the coil at one side of 
the No. 14 vvire. The ends of the No. 14 vvire may 
be formed to take small serews vvith vvhich to 
fasten the shorted end of the screen to the châssis, 
so that the shield lies vertically between the 
closely-coupled antenna and r.f. inductances. The 
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Pig, 2—A Faraday (anti-capacitance) shield îs made by 
dipping a piece of 32 t.p.i. coil stock (B & W 3016 

Miniductor) flattening if out, and soldering 
it to a lengfh of No. 14 wire. 

top end of the shield is left open and may be 
given a bead of Duco cernent to keep the ends 
from shorting accidentally during handling. 

Othor shielding consists of using coaxial fittings 
for the incoming antenna and the use of eoax at 
the gwitches, as indicated in Fig. 1. A métal par- 
tition serves as the important shield bctween the 
input and output of the oOOO-A bandpass filter, 
to keep the tilter-rejected portions of the mixer 
output from sneaking around to reappear in the 
3-Mc. output to the receiver. To shield the re- 
eeiver input from strong signais that may show 
up on or near 3 Me., eoax should be used between 
the output of the eonverter and the input to the 
receiver. No off-band uninvited signais have 
given trouble (nor have "birdies" been noted) 
with tins eonverter and receiver combination. 

Alignaient, Out of the Cabinet 
In tuning up, set the coil padders at about 

halï eapacitance, and the sériés padders near 
minimum. Set the main tuning gang about 10 
degrees from minimum eapacitance. Also set the 
eapaeitors shunting the ganged sections to equal 
settings su that the change rate will be equai in 
the three sections. The amount of shunt gang 
eapacitance in these last three padders will dé- 
pend on hovv you wish the kc. per degree of rota- 
tion to vary over the band. With none in the 
circuit, of course, the dial will be very crovvded 
at the high-frequency end. 

With a g.d.o. check for activité in the oscillator 
circuit. An alternative is to connect a voltmeter 
to show about 50 volts acrosa the resistor leading 
to the r.f. ohoke and B+ connection on the oscil- 
lator coil. A finger placed on the grid terminal of 
the oscillator section will usually cause the oscil- 
lator to give up and the meter to show an incrcase. 
The eapacitance divider (C3C4) on the grid end 
of the tank should be set at or near maximum 
(both units) as a starter. Then, with the padder 
across the coil, set the frequency to 3 Me. below 
the high edge of the band (18.15 Me.). With the 
main tuning control, tune to the low-frequeucy 
end of the seule, aud check the uew oscillator 
frequency. This may now be adjusted to ils posi- 
tion 3 Me. iower than the low end of tire band, 

using the sériés padder and an atignment tool. 
With a receiver running to check the frequency 

of the g.d.o., the other two circuits may be tuned 
and checked in a like manner. As usual, the pro- 
cédure may have to be repeated twice or more to 
get the two ends of the band to fall within the 
choseu limita of maximum and minimum setting 
of the main tuning control, because the setting of 
the sériés padder affecte to some extent the other 
edge of the band. Because the band is relatively 
narrow, rro trouble will be experieneed with 
tracking over the band. 

Initially, a gain control was îtistallod in the 
cathodes of the first 6BK7A, and a variable 
cathode follower cathode resistor was tried in the 
coupling stage to the output. Howevor, both 
additions only tended to deerease the signal to 
the receiver. If less signal is needed, the usual 
gain control in the receiver will suffice. No a.v.c. 
is used in the r.f. stage, as it takes a very strong 
local signal to affect the iinearity at tins point, so 
the stage is better off running at maximum gain 
continuously. 

Use Your Good New Receiver 
You may have a bandpass filter in your existing 

receiver. If such is the case, you have an ndded 
advantage: that of heing able not only to move 
over and minimize an interfering signal, but of 
narrowing the ovor-all passbaud with very little 
loss in intelligibility in the case of a.m. or s.s.b. 
signais, or further cutting the passband to any 
width desired! For c.w. réception this is a decided 

4 0 4 S KC 

8 4 0 4 8 KC 
(c) 

Fig. 3—By cascading two bandpass filters on widely 
différent frequencies (e.g., 3 Me. and 455 kc.), it is possible 
to vary the effective over-all bandwidth by tuning the 

oscillator that heterodynes to the Iower frequency. 
(A) Selectivity characteristic of a single filter. 
(B) Résultant selectivity when two such filters are 

"in register." 
(C) When the filters are "offset," the bandwidth is 

reduced. Cross-hatched portion shows effective 
selectivity of system. 
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The 21-Me. converfer 
of W6VX uses a home- 
made dial consisting of 
a ,/»-înch shaft turning 
the 4-inch rubber- 
rîmmed dise from a 
tape recorder. A Fara- 
day shîeld is used be- 
tween input coils at left. 

' ^ 

ter i ^ 4 
i- - * ^ . 

help, since the passband may, by staggering the 
two conter frequencies with respect to ono an- 
other, be redueed to as few cycles as desired. 

Bandspread and Bandpass 
Familiarity with the magnitude and direction 

of the Controls is a necessity, and this includes the 
b.f.o. Bandspread on the converter, receiver, and 
b.f.o. are a help. In that case, touehing up any 
une of the three, which may liave this feature, 
allows fine control of pitch, or beat note. When 
the two bandpass filters are in register - that is, 
eentered on the signal — the ultimate in skirt 
steepness is uchieved bocause the loss in db. is 
additive. For instance, if both filters are 6 db. 
down at 3 ke. bandwidth, and 60 db. at 10 ko,., 
in theory the combined results are 12 db. and 120 
db. for the respective bandwidths, when there is 
no leakage around the filters through lack of 
shîclding. When the filters are staggered to re- 
duce the bandwidth (Fig. 3), the skirt steepness 
of either prédominâtes, and the former advantage 
(steeper skirts) is no longer in ef'fcct. Since the 
varions knobs are not ganged, it is up to the in- 
dividuai to learn how to fiy the combination. 
lloing it is much easier than talking about it! 

More Bandspread 
The HRO here (modified) has a spare set of 

coils covering 3.5 to 4 Me. on bandspread set- 
ting. By resetting the padders (serins) the low- 
frequency edge was lowered to put 3 Me. at 18 
on the dial. This gives a line tuning control for 
moving the 3-Mc. center of the received signais 
at the rate of change of about 500 cycles per 
division on the HRO dial. 

The spread of the converter dial is about 500 
kc. Mechanical bandspread of the main shaft is 
16 fîmes via the tuning control, giving just over 
60 kc. per tuning knob révolution. This is no 
great hardship with a smooth-operating (non- 
sticking) system. An added help on most receivers 

would be to have an auxiliary control on the h.f. 
oscillator with plus or .minus about 2 kc. in 180 
degrees for good measure. 

Flying It 
With the two-ûlter system, as the bandpass is 

narrowed by tuning the HRO off '*3" Me. a few 
hundred cycles in either direction, the b.f.o. may 
be adjusted a short way off the narrowed band 
the same as has been the praetice for years using 
a "'single signal" crystal filtor. Onee the selected 
width has been established, the b.f.o. and HRO 
tuning settings are hands off, and further tuning 
remains to be done with the converter alone. 
This is similar to the technique used with single- 
signal c.w. réception, and also to the présent tech- 
nique of tuning s.s.b., or A-l on exalted carrier. 
If you are eareful in tuning, it is possible to stack 
tho two filters, and the old i.f. crystal, with an 
audio filtor at the top. This really quiets the band 
down, but stand by when Zero-beat Algernon 
gets ou frequoncy! II1IE3 

Want a froe wall ehart( 22" X 28") of sehe- 
matio symbois? Write to Electronic Instrument 
Oo., Inc., Long Island City 1, New York. 

The longest QSO to end ail long QSOs (we 
hope). K0MHC and K0JYL maintained con- 
tinuons contact on 75 meter phone for 39 hours. 
They even recorded the marathon on tape! 

And if you think that's bad, listen to this. 
A mobile phone gathers no morse. 

K6BX, Box 385, Bonita, Oalif., would like to 
hear from anyone who has modified a Viking 
Valiant for use with a B&W 51SB, and from any- 
one who has converted the 11-meter band to 0 
meters on the Valiant. 
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The Audofil 

Audio Selectîvity for the Novice 

BY LEWIS G. McCOY,* W1ICP 

One of the less expensive ways to 
increase the selectivity of a receiver is 
to add a Q multiplier. Ilowever, if you 
are using a small receiver that has no 
b.f.o. but makes the i.f. stage oseil- 
iate when you switch to c.w. the Q 
multiplier does no good. The solution 
then is to add audio selectivity, and 
the unit deseribed here will do a 
bang-up job in the application. With 
ail new parts it. will cost ahout 50 per 
cent more than an inexpensive Q- 
multiplier kit; with a little shrewd 
buying and hargaining you can do 
much hetter. 

Many newuomers start out in ham radio with 
what can be beat classed as a "minimum" 

receiver. By minimum, we mean one that doesn't 
have features usually found in higher-prieed 
modela, particularly the ability to separate the 
signais in crowded banda. In some instances these 
poorer receivers could be improved by changing or 
adding circuitry. Hovvever, there seems to be 
an impression among many amateurs that only 
the chief engineer of a receiver factory is qualified 
to remove tho bottom plate of a receiver. in 
fact, most hams break out in a eold sweat at 
the thought of using a soldering iron on their 
receivers. 

We aren't going to ask you to dig into your 
receiver to improve the selectivity. Instead, you 
will be shown a l'airly simple method of obtaining 
selectivity without doing any more to your set 
than exchanging plugs at the headphone jack. 
You will have to build the unit, but it is inde- 
pendent of the receiver. 

What It Is and What It Will Do 
The Audofil is essentially a filter network for 

audio frequencies and its circuit, Fig. 1, is similar 

to one originally deseribed by W3FQB.1 Audio 
from the receiver is fed into the filter, and any 
frequencies below 500 and above 900 cycles are 
attenuated. The filter output "peaks" at ap- 
proximately 700 cycles. By restricting the audio- 
frequency range, a good deal of interférence eau 
be oliminated. We tried the filter in the crowded 
Novice 80-meter band, using a receiver with poor 
selectivity. Many signais that were masked by 
high-frequency notes becamo good copy when the 
filter was switched in. 

In order for a filter to work properly it must be 
terminated in a load for which it is designed. This 
is accomplished in the Audofil by having the 
correct load at lii in the grid circuit of the second 
section of a 12AU7 twin triode. Output is taken 
from the plate circuit of tho second section. 

While we weren't looking for additional audio 
gain, it was noted that the unit did provide a 
slight amount. If your receiver is laeking in 
gain you may find that the Audofil will make up 
for this deficiency. 

The Audofil could be powered by a voltage 
source giving approximately 125 volts d.c. at 
25 ma. and. 6.3 volts at 300 ma. Ilowever, we 
think it is a pain in the neck to try to find the 
voltages in your receiver or transmitter, so a 
simple power supply was built into the unit. 
The d.c. output voltage from the supply shown in 
Fig. I is approximately 125. 

One thing more. The filter is designed for copy- 
ing c.w., not phone. On phone its selectivity 
atténuâtes the "highs" and "lows" and you may 
not find it to your liking in voice work. 

Construction Détails 
A 2 X 5 X 7-inch aluminum châssis was used 

for the unit shown in the photographs. However, 
any châssis large euough to accommodate the 
components can be used. When mounting Li, and 

on the châssis, their cores sliould be set at 
* Technical Assistant, Q&T. 
' Montgomery, "A Low-Cost Audio Filter," QST, June, 

1950. 

The Audofil îs a fwo-section sélective audio amplifier de- 
signed to sharpen up a broad c.w. receiver or to use where 
a Q multiplier won't work. Complété with its own power 
suppiy, it requires no modification of the receiver. The two 
filter inductors atthe right are outputtransformers with the 

cases removed;they are held in place 
by cardboard clamps. 
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Fîg. 1—Circuit diagram of the Àudofil. Unless otherwise indicated, capacilances are in /if., résistances are in ohms, 
resistors are Vz watt. 

G, Cfi—25-/if. 25-voIt eiectrolyfic. 
C2, Os—O.OOS-fxf. mica, 20 per cent tolérance. 
C4, Cs^—0.03 fit paper, 20 per cent tolérance (Mallory 

type GEM-413, or Sprague type 4TM-S3}. 
Cr^—Dual 20-fit 250-volt eiectrolyfic. 
Ca—0.1 -fit 400-voIt paper (Mallory GEM-401 or Sprague 

4TMP1). 
CRi—Sélénium rectifier, 130 volts, 65 ma. (Fédéral type 

1002Àor 1386, or équivalent). 

right angles to eanli other and on the side of the 
ehasvsis avvay from the povver transformer. This 
mounting minimizes chances of hum pickup. 

An inductance of approximately 4.5 henrys is 
required at Li and L2, and it was found that the 
I >rimary wdnding of a Triad S-53X audio output 
transformer had this value. (The primary center 
tap and the secondary were nofc used.) In order 
to increase the Qs of the chokes their iron mount- 

Ji—Open-drcuit phone jack. 
Li, L2—4.5 henrys (approximate) total primary winding 

of Triad S-53X universel output transformer. 
See text. 

Pi—Headphone plug. 
Si—Single-pole, 4-position with a.c. line switch (Ss) at- 

tached (Centralab type 1465). 
Ti—125 volts at 50 ma., 6.3 volts at 2 amp. (Stancor 

PA8421 or équivalent). 

ing frames were removed. These frames are easy 
to remove by first bending baek the small tabs 
and fchen slipping the frames off the eores. Card- 
board strips were made to replaeu the frames, to 
provide a nonmetailic clamp for the cores. 

Standard terminal tie points were used for 
mounting components under the châssis. Layout 
of the parts is not eritical, and no différence 

(Conrinued on page 158) 

Underneath the châssis the power- 
suppiy components are grouped in one 
corner (lower lefthand in this view). 
The shielded wire runs to the input 

plug, Pi. 
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C.W. M ouiLor for tlie Mobile 

pilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllNIIIIIIIIIIIIIIIIIJ 

H We've known a microphone manufac- = 
= tarer or ivjo who operated mobile c. w. = 
= hy choice, and there haye been others zE 
= from time to time. But this article is by = 
!î one who was forced to it by the simple S 
= desire to make a contactnow and then S 
= through the evening QRM. = 

ilNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllllllllim 

you read this article? Perhaps this 
little test will help you décidé: You hâve 

^ just spent ail day on the road and you finally 
pull into a motel for the evening at least 50 miles 
away from any large eity. Which of the following 
«tatements is true? 

1) You can go to a local drive-in and enjoy the 
show. 

2) You can read a good book. 
3) You can have lots of good QSOs with your 

mobile rig. 
If you have cheeked No. 3 you had botter read 

on, brother, beeause you aren't going to do it-  
that is, unless you know how. It's a known fact 
that unless you were lucky in hitting a short skip 
opening, the H)-moter band will be deader than 
a doornail and the lower-frequeney phone bands 
will be impossible with QRM from high-power 
home stations. Nature is so perverse that when 
you finally have time to settle down to an eve- 
ning's enjoyment of ham radio there isn't a QSO 
to be had. Peihaps you had cormted on keeping 
in touch with some of your buddies back in the 
home town while you were on the road. Too bad ; 
you won't get them on the erowded bands. 

The answor, gentlemen, is e.\v. — ugh! yos, 
c.w. (This is where 1 lose half of the readers.) 
I have found a whole new world of possibilities 
with the use of mobile c.w. It's no f.rick at ail 
to keep skeds with the XYL back at home or to 
scare up some new countries on 20. There is no 
lirait to the number of contacts you can make 
without vvorrying about being blasted out of the 
picture. I have ail 49 states worked and con- 
firmed from my mobile, along with 35 countries, 
and only Asia needed for VVAC. In any event, it 
is either c.w. or solutions 1 and 2. You do have 
that much choice. 

In the course of my mobile c.w. opérations 
with either the XYL driving the car or myself at 
the wheel of the parked car, I soon found that 
operating the key was much more difflcult than 
at the home station. The key clicks get lost in 
the high ambient noise from the engine and, to 
further confuse the issue, the dynamotor whine 
changes froquency several seconds behind the key 
elosing. It rapidly became apparent that a key- 
ing monitor was essential unless I didn't mind 

*1)09 Gienview St., Philadelphia 11, Pa. 

{And llotne Station, Too) 

BY HERMAN LUKOFF, * W3HTF 

sounding like a "lid." (After ail, I eould blâme 
it on the excusable conditions.) 1 chose the former 
solution. 

Keying monitors are of two types — those ac- 
tuated b^' the r.f. output and those operated di- 
rcctly by the key. The r.f.-actuated variety have 
the advantage of providing proof of r.f. output 
but have the disadvantage of rcquiring coupling 
to the r.f. output. In a completely shielded trans- 
mitter driving a coax line this may présent a 
problem. Some r.f. voltage eould be taken from 
the final tank or output circuit but its amplitude 
will change drastieally from 10 to 80 meters be- 
eause of the large différences in mobile antenna 
impédances at those frequencies. Manual ad- 
justment or atténuation wouid be required to 
prevent the r.f. from overloading the keying 
monitor and possibly blowing it up if it were 
transistor operated. 

With those thoughts in mind, I settled on 
the key-operated type. It was also to be transis- 
torized to conserve space and d.c. power. W1ICP 
in September 1957 QtiT1 described a keying 
monitor using a. neon-bulb oscillator that was 
both simple and inexpensive. The only objection 
1 have to it is that it générâtes just enough audio 
power to drive headphones. The circuit shown in 
Fig. 1 is an adaptation of the idea with improve- 
ments for mobile use. 

l's, IL and lt\ form a voltage-rcgulator circuit 
that supplies +120 volts to the neon-bulb oscil- 
lator. l'i. Yoltage régulation is very essential for 
mobile opération, otherwise variations in dyna- 
motor voltage eaused by motor accélération, 
load varying beeause of antenna swaying, and 
similar changes, will cause large audio-frequency 
changes and erratic opération. With the voltage 
regulator there is no change in audio tone under 
any conditions. Vi, Rz, Rs and Ci form the neon- 
bulb relaxation oscillator, with Ci performing 
the dual function of coupling eapacitor and tim- 
ing eapacitor for the oscillator. Qi, the transistor 
amplifier, acts as a Ciass B amplifier beeause 
there is no path for quiescent base cuiront. 
With no signal input the collector current is very 
smail, being just the leakage current of the 
transistor. When the key is closed (i lires and Ci 
discharges through the base résistance of Qi, 

i McCoy, "A $1.69 Keying Monitor," QST, Sept., 1957. 
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Rg. 1 —Circuit of the c.w. monitor. Either 
termina f of the 12-volt batfery may be 
grounded, depending on the grounding 

system used in the car. 
Ci—-0.001 -/if. paper, ceramic, or mica. 
Qi—See text 
Ri—Dépendent on supply voltage; see 

text. 
R*—0.47 megohm, Vi watt. 
Rs—2-megohm control. 
R4—5000-ohm control. 
Tj—Transistor output transformer, 500 fo 

3.2 ohms {Lafayeîte TR95). 
Vi, V2, Va—NE-2 neon bulb. 

1 MUTING 
Ir4 "E"* 

which tiow bccoiuea u low impcdancu of approxi- 
mately 1000 ohms. The puise of base current pro- 
duees a eorresponding but much larger fiulse of 
«.•Hector current. (h continues to diseharge into 
the base résistance until the voltage on the neon 
bulb drops so low that it extinguishes. The volt- 
age on the plate of the neon bulb thon rises as 
Ci charges up to the point where V'i will break 
down and fire again, thus repeating the cycle. 
The familiar sawtooth voltage is ohserved at the 
terminal of the neon bulb but it is not used di- 
reetly. Fig. 2 shows actual waveforms measured 
from ground to the upper eleetrode of Th and 
between ground and the base of (h, the négative 
terminal of the 12-volt battery being grounded. 

voltage \ 
AT 

VOLTAGE _________    
AT BASE OE \ j \l 

Fig. 2—.Voilage waveforms across neon bulb and at 
base of transistor amplifier. 

A volume control, /m, is provided so that the 
monitor will not be too great an attraction for 
dogs, woodpeckers and the FBI. Audio output 
is more than is aetually required and does need 
atténuation, depending on ambient background 
noise conditions. The audio output is switchod 
to the receiver speaker by a polo of the muting 
relay. Muting the receiver by opening the 
speaker lead is more satisfaetory for c.w. use 
than opening the receiver power-supply lead, 
hecause the high-frequency oseillator continues 
dissipating the same power and therefore the 
frequency drift is minimized between trans- 
missions, For those not inclined to change their 
muting methods, a small 2J-2-inch p.m. speaker is 
recommended for permanent connection to the 
monitor output. The output transformer is a 
miniature transistor type uvailable from Lafa- 
yottu Kadio in New Vork City for les» than one 
dollar. The cetiter tap on the primary is not used. 
Neon buibs are of the NE-2 pigtail-lead type. 

.lust ubout any transistor will work in tlûs 
circuit so long as the eollector breakdown voltage 
is greater than 12 volts. Typical usable units are 
the 2N256 and the 2N301 of the power variety, 
and the OK7G0 and 2N107 of the 50-100- 
milliwatt range. Lower voltage units such as 
CK722 can be used if the supply voltage is re- 
duced from 12 to 6 volts and a decrease in audio 
output is tolerable. Six volts eau be taken from 
the junction of two 220-ohm f-t-watt resistors 
connected between 12 volts and grouud. 

Qi must be a p-n-p type transistor. An n-p-n 
unit caunot fie substituted by reversing power- 
supply polarity, because the input puise is uni- 
directional in the négative direction and would 
drive an n-p-n unit farther into cutoff. 

The dissipation in the transistor is very low 
because of the uormally biased-ofl' condition 
when the key is up and the low duty-cyclo puise 
input when the key is down. 

The components are ail small onough to bs 
incorporated in nearly any existing rig, but the 
monitor eau be built as an independent auxiliary 
if dosired. The number of interconnections is 
very small. B+ may be anything in the range of 
200 to 600 volts and eau be taken from either the 
transmitter or receiver power supply. Ri should 
be 820K if B-)- is between 400 and 600 volts and 
470K if B+ is between 200 and 400 volts. 

To place the monitor into opération, lirst close 
the key and then turn Ifo until a tone is heard. 
.ftj may be used to adjust for the most pleasing 
tone. & is also used to turn the monitor off, dur- 
ing phone opération. Simply turn the control to 
the end of its rotation in the direction that lowers 
the piteh of the audio note. Vi will extinguish 
complotely. 

If the tone jumps oceasionally, change IT. 
Some neon bulbs are subject to instability. This 
phenomenon is caused by the ionization path 
wandering around between the two electrodes 
and sometimes may be visually detccted as well. 

The monitor may be used for home-station 
opération as is. The 12 volts or less may be 
taken from batteries, a voltage step-down net- 
work, or from a cathode-bias resistor. 

Perhaps it won't. be too long before the ex- 
pression " [J R first mobile worked on c.w. OM" 
becomes less frequently heard on the amateur 
l-xwuls, " IIS 
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Coaxial Cable Atténuation 

Sortie qf the Whys and Wherefores 

BY MICHAEL FERBER,* W1GKX 

■ That there are power lasses in coaxial " 
■ cable is well known, but just how those ■ 
" lasses are distributed among the vari- a 
* ous parts al the cable is not-so-com- ■ 
J mon knowledge. The variability al ■ 
" some al the factors is probably even J 
a less well known. m 
u ■ 

Coaxial cable atténuation ean be attributed 
to two factors: basic losses in the cable 
components themselves, and the additional 

losses resulting from operating with an excessive 
standing-wave ratio. The idéal coaxial cable 
vould consist of two bighly polished, silvor-plated 
copper tubes placed concentrically, using dry air 
as a dieleetric material, with no variation in con- 
centricity of the tubes. Such cable construction is 
ohviously rather difficult to attain, and indeed 
ean only be approximated in rigid applications. 

For flexible applications, a precisely con- 
structed cable utilizing a low-loss plastic material 
for a dieleetric and braided copper wire for the 
outer conductor is the only satisfactory answer, 
and so most of our well-known coaxial cables are 
of this type. 

g mcj. rom copper inss 
? so-  — § LOSS IN / 
K 60 CÉNTER CONO. 

? 40 

- 20 j L0SS JN 0ar£nLOSS 
L"" —i "* "*1 ^ i  TL 

« J0 100 1000 10,000 
^ FREQUENCY, .MC. 

Fig. î.—Relative cable companent losses vs. frequency. 

Examination of Fig. 1 reveals that at 100 Me. 
80 per cent of the atténuation of a solid-dielectric 
cable using a low-loss dieleetric such as poly- 
ethylene is due to copper loss in the conter con- 
ductor. The remaining loss — approximately 20 
per cent of the total atténuation — is divided 
between dieleetric losses and copper losses in the 
outer conductor. As is obvious, at this and lower 
frequencies the center conductor more direetly 
affecte atténuation than any other cable compo- 
nent, and the design of low-attenuation coaxial 
cables revolves about this fact. Skin effeet is no 
less évident in coax than in other h.f. or v.h.f. 
circuitry, and the surface of the center conductor 
«hould have as low r.f. résistance as possible. 

'*% Times Wire & Cable Oo., 358 Hall Ave., Wallingford, 
Conn. 

Type RG-ll/U, for instance, uses a strandod 
tinned copper center conductor. RG-ll/U was 
desîgned for short runs or for inter-set coupling 
where ease of soldering was a prime factor. For 
transmission-line use, the 6.7 times greater re- 
sistivity of tin over bare copper results in greater 
atténuation, together with the use of a stranded 
instead of a solid center conductor. This atténua- 
tion increase (1.3 times) is a resuit of the spiralling 
effeet of the r.f. eurrenl along the center con- 
ductor, coupled with the higher resistivity of the 
center conductor because of contact résistance 
between individual strands. JEL-101 is équiva- 
lent in every dimension to RG-ll/TJ, but utilizos 
a solid copper-weld conductor.1 Fig. 2 shows that 
the atténuation of JEL-101 is 16 per cent less 
than that of RG-ll/U. 

However, the sise of the center conductor af- 
fecte atténuation even more than the abovo fac- 
tors. Compare the atténuation of RG-59/U and 
JEL-101 (Fig. 2), the former having a No. 22 
center conductor and the latter having a No. 17 
center conductor; the only factor here that has 
any significant effeet on atténuation is the size 
of the center conductor. Obviously, if the size of 
the center conductor can be increased the attén- 
uation will be decreased. Cable impédance, how- 
ever, is dépendent upon the ratio between the 
diameters of the inner and outer conductors, to- 
gether with the dieleetric construit of the di- 
eleetric material. The formula for determining 
the characteristic impédance of a coaxial cable is 
as follows: 

( S8 # 

£<) = logio (D/d) 
v h 

where: Zo = characteristic impédance 
k = dieleetric constant 
D = diamoter of dieleetric 

(i.d. of outer conductor) 
d = diameter of inner conductor. 

Therefore, assuming the usual solid polyethylene 
as the dieleetric material (A- - 2.3), it is obvious 
that the size of the center conductor cannot be 
increased without changing the diameter ratio 
and consoquently the impédance of the cable. If 
an increase in the over-all diameter of the cable 
can be tolerated, the size of the conductor can 
bo increased, thus allowing an increase in d with- 
out changing the diameter ratio and impédance. 
Such an approaeh results, naturally, in logarith- 
mically increased bulk and weight. 

1 The JEL and JT type désignations are those of the 
Times Wire and Cable Co,, and indicate sweep-tested cables 
using solid and cellular polyethylene dieleetric, respectively. 
These cable types are availabie through Times distributors 
in varions parts of the country. Information concerning dis- 
tribution can be obtained from the company at its home- 
oflice address. 358 Hall Ave., Wallmgford, Conn. — Ed. 
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Fig. 2—Atténuation vs. frequency în 
severai types of "ZS-ohm" cables. This 
graph gîves comparison of cellular 
poiyethylene (JT) and solid polyethy- 
lene (RG, JELj dielectric coaxial cables. 

Reducing the Dielectric Constant 
À mueh better method is to decrease tho di- 

t'ieotric constant of tho dielectric material, thus 
ailowing an increase in the size of the eenter con- 
ductor without nocossitating a corresponding in- 
crease in the diameter of the outer conductor. 
Air lias a dielectric constant of 1.0, and rigid 
cables using a conter conductor supported by 
beads of insulating material to achieve a lovv die- 
lectric constant have been used for purposes of lovv 
atténuation for years. Such constructions, hovv- 
ever, are very expensive, besides requiring rigid 
support and tho complicated piumbing necessary 
to insure pressurization to prevent moisture con- 
densation. 

Résulta similar to those obtuined by the use of 
a gas-filled line ean be attained with ail the ad- 
vantages of flexibilitjr and lack of maintenance 
of the solid-dielectric cable by the use of cellular 
poiyethylene as a dielectric material. Formed by 
means of a foaming agent intimately dispersed 
in the poiyethylene granules before melting and 
extrusion, this material consiste of a compact uni- 
cellular combination of poiyethylene and air, 
each isolated air cell only a thousandth of an inch 
in diameter. The ratio of poiyethylene to air is 
approximately one to one, with a resulting di- 
electric constant of 1.5. 

Type .fT-204 cable is équivalent to RG-ll/U 
in ail dimensions except conductor o.d., but uti- 
lizes a cellular poiyethylene dielectric material 
permitting an impédance of 75 ohms with a No. 
14 A.W.G. solid copper center conductor. RG- 
11 /U has a7/26 A.W.G. stranded (approximately 
équivalent to No. 18) tinned copper center con- 
ductor, and at 100 Me. exhibite an atténuation of 
2.25 db. per 100 feet. The atténuation of JT-204 
at 100 Me. is 1.5 db. per 100 feet, a decrease in 
atténuation of approximately 40 per cent as a 
resuit of the larger solid bare copper conductor. 
Times Wire & Ôable type JT-200 is a 75-ohm 
cellular poiyethylene dielectric cable with a jaeket 
o.d. of 0.675 inch and a No. 10 A.W.G. solid cop- 
per conductor. As a resuit of the large conductor, 
JT-200 exhibite an atténuation of only 0.92 db. 
per 100 feet at 100 Me. 

40 60 80 100 120 140 160 180 200 
FREQUENCY, MC. 

Other benefite resuit from the use of cellular 
polyethyene — the weight of the cable is greatly 
decreased, and the tensile strength of the cable is 
increased (because of the larger center conductor). 

Effect o£ Impédance Variations 
Coaxial cable atténuation is also a function 

of v.s.w.r. in the cable itself. Gable with a certain 
nominal charaeteristic impédance does not ex- 
hibit the same impédance over the entire spec- 
trum. Any eecentricity with respect to the loca- 
tion of the center conductor in the dielectric 
material résulte in a change in the effective diam- 
eter ratio and a conséquent change in impédance. 
Cable core is manufactured by pulling the center 
conductor through the eross-head die of a thermo- 
plastic extruder, which extrudes a continuons 
coating of dielectric material around the conduc- 
tor. The polyethylene-covered conductor is then 
passed through a temperature-controUed water 
bath to cool the hot plastic material properly. 

if eecentricity is combined with periodic vari- 
ations in dielectric o.d. because of "surging" of 
the extrudate, discontinuities develop at fre- 
quencies at which the surges are one-quarter 
wavelength apart. These periodic résonances re- 
suit in impédance variations of much greater 
magnitude than the variations resulting from ee- 
centricity alone, and are coïncident with sharp 
increases in atténuation at the résonant fre- 
quency. This phenomenon is présent in ail cou- 
ventionally extruded cable. The degree of peri- 
odicity dépends ou manufaoturing techniques. 

It is possible to measure these impédance dis- 
continuities with suitable equipment. Two tech- 
niques are used for production testing at Times 
Wire, one measuring frequency vs. impédance, 
and the other measuring frequency vs. atténua- 
tion. The first technique utilizes motor-driven 
variable-frequency oscillators, covering the range 
0.5-250 Me., mechanically coupled with a strip 
recorder. The output signal from the oscillator 
is fed to a voltage-divider network, the output 
of which changes as a function of the impédance 
of tho network (cable sample) connected to it. 
The recorder is calibrated by establishing limits 
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with known impédances. An a.g.e. feedback cir- 
cuit. is incorporated to insure a constant output 
voltage. Impédance variations appear as "grass" 
on the graph, with variations caused by periodic 
discontinuities appearing as high-amplitude 
spikes. The frequency at wiiich an impédance dis- 
c.ontinuity appears is immediately identifiable by 
référencé to the frequency-ealibrated base line of 
the reeording. .Aithough the theoretical impéd- 
ance variation of RG cables in the 75-ohm class is 
± 10 per cent, most standard RG cables so 
measured vary =±=5 to 10 ohms over the on tire fre- 
quency range, with occasional periodic variations 
of 15-20 ohms or more, as shown in Kig, 0A. 

Atténuation os. frequency is measnred by 
means of a visual display. The signal from a 
sweep generator covering the range 0.5-250 Me. 
is fed into one end of the cable under test. The 
output signal is amplified by a fiât broad-baud 
band-pass amplifier, rectified, and fed into the 
vertical plates of an oscilloscope through a cali- 
brated attenuator. The sweep signal is displayed 
on the scope face as in Fig. 4 (50-250 Me. is the 
swing of the sweep generator in tiiis case). The 
over-all atténuation eharaeteristic, on a compara- 
tive basis, of the cable is now visible, and amounts 
to a total atténuation increase at the high end 
of the band of approximately 30 db. (cable sam- 
ple consiste of 1500 feet of RG-ll/U). Atténua- 
tion suck-outs resuiting from periodicity in the 
cable are évident at 75 and 175 Me. The ampli- 
tude of the suck-out is determined with the cali- 
brated attenuator, and the frequency is deter- 
mined by means of a marker generator coupled 
to the broad-band amplifier. Suck-outs of 3 to 8 
db. are quite oommon in standard RG cable, 
and OO-db. suck-outs bave been observed in 30 
db. of cable. In long runs, suck-Outs can be dis- 
astrous if they occur at a eritical frequency. By 
means of very close control of extrusion processus, 
coupled with 100 per cent sweep inspection of 
each reel of cable, the JT and JEL sériés cables 
are held to impédance variations of ±3 ohms 
(Fig. 3B) and are fiât wifchin 0.5 db. in 30 db. of 
cable. 

Résonant periodicity only becomes a problem 
above approximately 40 Me., but impédance va- 
riations resuiting from conductor eecentricity 
exist throughout the spoctrum. As frequency in- 
creases, the v.s.w.r. of the cable limite its use- 
fulness in application. As can be seen from Fig. 1, 
the dielectric material and braid beeome increus- 
ingly important above 150 Me. The percentage 
of dielectric ioss' increases as a resuit of the in- 
creased power factor of dielectric materials at 
high frequencies. Résonant periodicity becomes 
more pronounced, but is relatively stable with 
physical movement of the cable in comparison 
with capacitance changes (with coincident im- 
pédance changes) resuiting from fiexure of the 
braid when operuting at ultrahigh frequencies. 
As frequency increases to 5-10 KMc., relatively 
ininor tlexure of tlie cable résulte in large-order 
variations in atténuation. At 10 KMc. 70 db. 
of cable may only be fifty feet in length, and vari- 
ations of 10 or 12 db. can resuit from fiexure. 

100 Î2S ISO 175 200 250 
FREQUENCY. MC 

75 100 125 150 175 200 250 
FREQUENCY. M C 

Fig. 3 (A)—Variation of impédance with frequency in a 
length of standard RG-11 /U cable. Note the high ampli- 
tude of variations, the impédance swinging ! 0 ohms 
or more. 

(B)—Variations in pre-swept cables such as JT-204 are 
held within close limits. 

Thesu variations are primarily a resuit of the 
marmer in which r.f. eurrent flows along the in- 
side of the braid. As frequency increases, the eur- 
rent tends to zigzag along individual wires, rather 
thau follow the spiral of the braid. Because shield 
braid is made of many strands of wire in a basket- 
weave pattern, contact résistance at each cross- 
over point contributes to the r.f. résistance of the 
outer conductor, and the greater the number of 
strands the greater Une contact résistance. How- 
over, by suitable choice of braid angle (that angle 
the strands make with the longitudinal axis of the 
cable) and coverage, an increased number of 
strands can resuit in increased braid pressure and 
conséquent decreased contact résistance at cross- 
over points. The net resuit is that alt.hough con- 
tact résistance is theoretically increased by the 
additional strands, the actual contact résistance 
is decreased to a much greater degree by the 
greater braid pressure, the net resuit being a 
decrease in atténuation. The greater braid pres- 
sure also résulte in a more stable braid, with less 
change in atténuation with fiexure. The applica- 
tion of a suitable tight jacket will also stabilise 
the braid configuration. 

It is important to note at this time that losscs 
resuiting from excessive v.s.w.r. in eoaxial cables 
are actually very small in comparison with the 
atténuation resuiting from direct component 
losses. Excessive v.s.w.r. should primarily cause 
eoncern for the dielectric strength of the cable, 
since the maximum voltage in the line increases 
with the v.s.w.r. A glance at the atténuation t». 
v.s.w.r. curves in the Handbook shows that, v.s.w.r. 
must reach values in the order of 3:1 or 5:1 before 
appréciable atténuation is apparent. Any addi- 
tional atténuation resuiting irom v.s.w.r. is a 
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fimction of tho cumponpiit ullcnualion ulrcady 
(•xiatiiig in tho cnbio. 

Jaclcet Material 
Ono morn faptor rosuItH in coaxial rable al tonii- 

aiîon — contaniination of tho (iiolootrio matorial 
by iJastk'izors used in tlie vinyl jaokot. iMost 
flexible coa-xiai cables use pol>\'vinylchloride 
(vinyl) as a jaeket over the braid to protoei, the 
cable from moisture, sunlight, and abrasion. 
Vinyl in ils natural state is a very stilï matorial, 
which i-esiste any llexing. In ordor to make vinyl 
pliable, or plastic, certain plasticizers are added 
to the vinvl compound. In the case of JAN cables 
such as 'RG-8/U, RG-U/IJ, RG-58/IT, and 
RG-59/U, a non-resinous plasticizor is used. Upon 
exposure to the éléments, particularly summer 
températures, the plasticizor leaches ont of the 
vinyl and migrâtes into the polyetkylene dielec- 
trie, eontaminating it to the point where the di- 
electric constant and power faotor are raised. As 
a resuit, the v.s.w.r. of the cable is increascd, as is 
the atténuation. As a secondary resuit of the mi- 
gration of the plasticizer ont of the jaeket, the 
vinyl becomes brittle and loses its pliability, with 
conséquent cracks and breaks. The life of cables 
jacketed with eontaminating types of vinyl is 
between three to seven years before contamina- 
tion increases to the point where atténuation is 
extraordinary. The degree of contamination in- 
creases exponentially beyond this point, rising to 
very high values. One to two db. per hundred 
feet in RG-ll/U at 30 Me. is a common atténua- 
tion increase after contamination bas bcgim. 

The above oable types and other RG cables 
using eontaminating type jackets have been 
largely supplantée! by cables electrically and 
dimensionally identical, but with non-eontami- 
nating type jackets. Cable types like RG-8A/1J. 
RG-11A/U, RG-58B/U and RG-5<)A/U, for in- 
stance, utiiize résinons plasticizers and otïer life 

50 75 100 125 150 175 200 250 
MC. 

Fig. 4—Résonant periodicity in cable results in additional 
atténuation af frequencies at which a quarter wavelength 
of the cable is résonant. This effect can be observed 
visually by means of the sweeping technique described 

in the text. 

expcetancies in excess of fifteen years. The price 
diiïerential between cables using the two types 
of jackets is approximately one dollar per hun- 
dred feet. 

High- molecular- weight carbon- black- loaded 
polyethylene 2 jackets such as Xelon contain no 
plasticizers of any nature, and offer iife expect- 
ancîes in excess of 25 years, in addition to being 
ten times less permeable to moisture than poiy- 
vinylchloride. For this reason, polyethylene jack- 
ets (which, incidentally, are usually specified for 
submarine cables) permit direct buriai of coaxiai 
cable. 

I would like to thank Larry DeGeorge, W1ISV, 
for his invaluabte assistance in preparing this 
paper, and aiso the Engineering Department of 
the Times Wire and Cable Company for the 
préparation of the graphs and charts used as 
illustrations. ItJST^ 

:i! Not to he eonfuscd with dielectrlc polyethylene which 
docs not stand tip well as jaeket material in ontdoor service. 
 Ediior. 

Here are the April schedules for the varions 
MARS technical nets. 

First Army MARS 
{ Wednesday evenin^s 2100 EST, 1030 kc., upper sideband) 
April 1 — Variable Reaetance (Parametric) Am- 

plifier. 
April 8 — Electro-mechanical Filters. 
April 15 — Phosphors and Electro-luminescence. 
April 22 - Atlas-Score Communications System. 
April 29 Interchanging Scientific Information 

by Multilatéral Radio Communica- 
tion . 

AF-MARS Eastern 
(Sundays 1400 EST, 7540, 3295 kc.) 

April 5 —■ Comparison of Analog and Digital 
Computers. 

April 12 — Oharactoristics of Transistorized Dig- 
ital Computers. 

April 19—Installation and Maintenance of 
Radiotclctype. 

April 26 — Physiologieal ami Psychological Ef- 
fects of Air ionization. 

AF-MARS Western 
(Sundays 1400 PST, 7S32.5, 3295, 143,400 kc.) 

April 5 — Automatic Multipurpose Electronic 
Cheekout System foi- Military Weap- 
ons Systems or Industrial Systems. 

April 12 - CompressorAmplifiers,Transistorized 
Téléphoné Repeater Amplifiers and 
24-Volt Power Supplies for the Air 
Force "Quick Fit" Program. 

April 19 — Silicon Rectifiers. 
April 26 — Equipment Utilization and Conver- 

sion Mormation, 
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An Inside Picture of 

Directional Wattmeters 

What They Do—How They Do It 

BY WARREN B. BRUENE,* W0TTK 

Instruments for moasuring the standing-wave 
ratio and r.f. power in coaxial transmission 
Unes are bceoming inc.reasingly popular. They 

are not onhr very useful but m'e beeoming almost 
a neeessity in setting up a modem amateur sta- 
tion. It is the wviter's purpose to discuss the dif- 
férences between nome of these devices and to 
give a elear picture of how they work. 

The basic principle of directional coupler op- 
ération is eommon to ail of them so it wiU bo dis- 
cussed first. This will make it easier to under- 
stand the différences between the varions types. 

Standing Waves 
Pig. 1 shows the voltage and current that can 

be measured at varions points along a transmis- 

0 45 90 135 180 225 270 315 360 405 450 495 540 distance w electrical degrees along transmission line 
Fig. 1—Voltage and current standing waves as a function 
of distance toward the load alang a lossless transmission 

line. 

sion line that is not terminated in its eharae- 
teristic impédance. These are called standing 
waves because they have a fixed position for any 
given load impedanee. The wave shape is not a 
sine wave and is not to be confueed with the shape 
of an r.f. cycle. The voltage plotted in Fig. 1 can 

-v Teclinical Consultant, Collins Radio Co., Cedar Rapids, 
îowa. 

IVe wonldn't attempt to gtuess the 
numerical value of the ratio 

Hams vrho use s. w. r. bridges 
and don't know how they work 

Hams who use s.w.r. bridges 
and do know why they work 

but it must be pretty high. If you 
want to move from the numerator to 
the den oinin a for of the expression 
ahove, here's the article to help you 
do it. 

be measured using an r.f. voltmeter, and the cur- 
rent, can be measured by cutting the line at 
varions points and inserting an r.f. ammeter. The 
readings are the r.m.s. value of the sine-wave r.f. 
voltage or current existing at eaeh point. 

Forward and Reflected Components 
Textbooks tell us that the voltage on a line can 

be eonsidered to have two components : a forward 
eomponont, Ey (sometimes called the incident 
componont), and a reflected eomponont, En- As 
shown in Fig. 2, the phasor sum of Ey and En 
represents the aetual r.m.s. voltage, E, at any 
point along the line. When the two components 
are in phase a voltage maximum occurs and when 
they are out of phase a voltage minimum occurs. 
The srune is true of current. 

An important thing to note is that at any 
point along the line the refiected components of 
voltage and current are exaetiy 180 degrees out 
phase. This agrées with the well-known fact, that 
a voltage maximum occurs at a current minimum, 
and vice versa. 

Forward and Reflected Power 
The forward power in the transmission line is 

t'y = (I) /jQ 
where Zo is the line impédance. 

The reflected power is 
En" PR = - = /rX (2) 

The aetual power, F, delivered to the load is 
the forward power less the reflected power 

P — Py — t'n (M) 
This is ail fine and dandy, but we need some 

way of measuring the forward and reflected com- 
ponents of voltage and current to make mueh 
praetieal use of it. This is what. a directional 
coupler does. 

How the Directional Coupler Works 
The directional coupler can sense either the 

forward or reflected eomponent by taking advan- 
tage of the fact that the reflected components of 
voltage and current are 180 degrees out of phase 
while the forward components are in phase. A 
smail voltage derived from the current in the line 
is added to a sample of the voltage aeross the 
line. If these two samples have the right ampli- 
tude relationship, the two reflected components 
caneel. The sum thon represents only the forward 
eomponent. By reversing the phase of the cur- 
rent sample 180 degrees, the forward components 
eaneo] and the resuit is the sum of only the re- 
flected components. 
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Fig, 2—{A) Phaser dîagrams of forward and re- 
flected components of voltage of several points 
along the transmission line. (B) Phase relation- 
ships befween forward and reflecfed components 
of current at points corresponding to those in A. 
The letter désignations are the same as in Fig. 1. 

v v s 

^ v-' 
E \ eF (yoltage)\ 

■' V 

Fig. 3 shows a " Mioromatch" type directional 
coupler. A small résistance, r, is placed in sériés 
with the line. The line current, I, flowing through 
r develops a voltage er which is directly propor- 
tional to the line current. The + a,nd — signs 
indicate the voltage polarity at a given instant. 
Ât the same instant a voltage ev of the indicated 
polarity is developed across the capacitive volt- 
age divider. Point C is common to the two volt- 
ages so their sum appears between points A and 
B. A diode detector can be used to rectify this 
voltage and feed it to a meter through a pair of 
r.f. chokes to indicate the forward component. 

E UNE 

voltage or current. It follows, then, that povver 
also varies as the square of the forward and re- 
flected components deteeted by the directional 
coupler. The meter scale can be ealibrated to 

"f-K c ^ \ Forward 
\\CR4 y Comportent 

Vk i 
e^\!Ep 

TRANSM1TTER 

Fig. 3—The basic "Micromafch" circuit. With proper circuit 
constants, the voltage between A and 8 is zéro for the 
reflected wave, hence any voltage that appears between 

these two points is caused by the forward wave. 

By reversing the transmitter and antenna con- 
nections, the current will flow through the re- 
sistor in the opposite direction. This reverses its 
+ and — signs and the voltage across the detector 
is the différence between the two voltages, so the 
meter will indicate the reflected component. This 
is illustrated by the phasor dîagrams of Fig. 4. 

As mentioned previously, the amplitude of e, 
must be adjusted so that its reflected component 
is equal and opposite to the reflected component 
of et. WTien this condition exista the forward 
components are also equal in magnitude but are 
in phase. To achieve this balance the variable 
capacitor in the voltage divider is adjusted so 
the reflected-power meter roading is zéro when 
the line is terminated in its charaeteristic im- 
pédance. A good dummy load with zéro refloction 
coefficient is used for this adjustment. 

The voltage at the diode detector is derived 
half from the current, 1, and half from the volt- 
age, E. It doesn't matter what you call it, so 
we'll just call it a voltage proportional to the for- 
ward or reflected component. As stated pre- 
viously, the power varies as the square of either 

Fig. 4—Phaser dîagrams showing current-voltage relation- 
ships existing when the Micromatch circuit of Fig. 3 is con- 
nected in the line at point Q, Fig. 1. (A) Connected to read 
forward component; (B) connected to read reflected 

component. 

read power directly. If the voltmeter is linear its 
scale calibration will follow a square law as shown 
in Fig. 5. One-quarter power is at half scale and 
one-sixteenth. power is at orie-fourth scale. in 
other words, the meter scale is made to do the 
squaring required by équation (1). 

À very usel'ul property of this device is that it 

Fig. 5—Square-law scale for a directional wattmeter» 
For any full-scale power calibration, calibration points for 
a linearly-calibrated scale (such as is on a d.c. milliam- 
meter) can be found from SVx/W, where S is the maxi- 
mum value of the linear scale, x is the value of power to 
be ealibrated, and W is the maximum power (full scale 

value coinciding with 5). 
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gives tho same meter readings no matter where 
it is located in tho standing wave. This is because 
the t'orward and retleeted compononte as shown 
in Figs. *2 and •! have the same magnitude at evevy 
point aiong the line, when line loss is ignored. 

Standing-Wave Ratio 
A convenient and common method of defining 

how weîl the load is matehed to a transmission 
line is to express it by the standing-wave ratio. 
The following équation, 

i— 

Fîg. 7—Basic "Monimatch" circuit. 

••au be used to calcuiate s.w.r. from forward and 
reflectcd power measurements. A nevv chart, Fig. 
0, vvaa deviscd by the writer to eliminate ail of 
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Rg. 6—Standing-wave ratio chart for use with directionai 

wattmeters. 

this calcuiating, however. To use it, just find the 
point where the ordinate and abscissa represent- 
ing the measured values of refleetod and forward 
power înterseet, and read the g.w.r. by inter- 
polating as necessary between the diagonal s.w.r. 
Unes. For example, with 250 watts forward power 
and 10 watts refleeted power, the s.w.r. is 1.5 to 1. 

S.W.R. Meters 
An examination of équation (4) shows that 

only the ratio of forward to refleeted power need 
be known to establish the s.w.r. In other words, 
the aetual power in watts is unimporfunt. 

An s.w.r. meter, like the direetional wattmeter, 
has a direetional coupler for sensing the forward 
and refleeted enmponents. A inéter seusitivity 
eontrol is prnvided so that when sensing forward 

power the meter can be set for a full-seale reading. 
The meter seale can be ealibrated to show s.w.r. 
direetly when switched to sense the refleeted 
eomponent. The seale calibration can be thoo- 
retieally obtaincd from équations (1), (2) and (4). 
In practiee it may be modified some because the 
r.f. diode detectors are not perfectly linear, espe- 
cialiy at low signal levels. 

An important feature of s.w.r. meters is that 
it is possible to use a simple and inexpensive 
coupler, silice ability to read aetual watts accn- 
rately is not required. The Monimatch1 is a 
typical example. As shown in Fig. 7, a pickup 
wire plaeed parallel to the iimer conductor sam- 
ples the Une current by inductive coupling. The 
voltage é, induced in the pickup wire is deter- 
mined by spacing, length, line current and fre- 
quency. The mechanical dimensions détermine 
the mutual inductance, il/. The induced voltage 
due to line current is 

Si ~ —jtalM —  fèvflM (5) 

where / is frequency in c.p.s. This shows that the 
higher the frequency, the larger the induced 
voltage. 

The sample of voltage is picked up by capa- 
citive coupling from the inner conductor to the 
pickup wire. A current due to this capaeitanoo 
flows through R and develops a voltage across it; 
this voltage also încreases with frequency be- 
cause the reactanee of the coupling capacitance 
goes dovvn with frequency. That is. 

Cv —* R' AO 
jï-rfERC 

when À"c is much larger than R. Since the current 
and voltage pickups bot h increase with frequency, 
their ratio will stay the same. The variation in 
pickup just means that the sensitivity goes down 
at lower frequencies. This is vvhy the minimum 
power required to get a full-scale reading is 
greater on the iow-frequency bands. 

The j term means that the pickup voltages are 
90 degrees out of phase with the line voltage and 
current. This does not matter, because both volt- 
age and current, pickup voltages arc shifted in 
phase. The value of R must be kept very small in 
comparison with the capacitive coupling reacl- 

1 Measurements rhapter, AR1ÎL flandhni>k; atso tes"/'. 
<.>(.• tob«?r 1056 arul Fcbruary 1U57. 
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Fig. 8—Directîonal wattmefer cîrcuif 
usîng inductîve current sampling. The 
toroid coil is 60 turns of No. 30 enam- 
eled wîre wound on a carbonyl E core 
of the dimensions given. The cores 
used in the Collins 302C are mode by 
Radio Coresr Inc., 9540 S. Tulley Ave., 
Oak Lawn, III., part No. 57-1541. 
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ance, Xo, or a phase error vvill exist in the amount 
, K 

of tan 1 . iïowever, the résistance R must not 
Ac 

be too smali either, liecause the voltage «leveloped 
across it dépends upon its résistance. Phase error 
ean be caused in the current piekup if the in- 
ductance of the piekup wire is appréciable com- 
pared with the effective sériés résistance in the 
loop. Ii contributes some of this, but most of the 
effective sériés r.f. résistance is attributable to 
the diode detector and its load circuit. Proper 
choice of physical dimensions and component 
values will permit good opération over ail h.f. 
amateur bands. Of course, the voltage and cur- 
rent pickups must be equal, and they are normally 
balanced by bonding the piekup wire to change 
its relationship to the conter conductor.2 

Usually, tvvo identical éléments are employed, 
connected in reverse so one senses the forward 
<'(imponerit and the other the reflected compo- 
nent. To use it, you switch to the forward-power 
piekup and set, the meter sensitivity eontrol to 
get a full-ecale reading, vvhich also is at infinité 
(oo) s.w.r. Then switch to retiected piekup and 
the s.w.r. is read direetly. To minimize error, both 
sides should be identical, of course. Aetually, a 
principal cause of error probably is the non- 
linearity of the diodes. This would show up as a 
différent s.w.r. reading when measuring with low 
power than when measuring with high power. 

In addition to simplicity and low cost, the 
s.w.r. meter is almost burnout proof and can be 
eaiibrated for direct s.w.r. readings, 

Directîonal Wattmeter 
These instruments are designed to indicate r.f. 

watts tlowing in the transmission line. The s.w.r. 
coupler just discussed eould use a meter eaii- 
brated direetly in watts, but for a given setting 
of the sensitivity eontrol the calibration would 
be good for only one frequeney. A préférable 
coupler circuit is one that is indepeudent of fre- 

2 The value of U also may be varled to bring aboufc the 
null reading in the detector circuit, since a change in ii 
changes the capaoitively-coupled voltage, c,, across it (and 
thus the voltage applied to the detector) without aifecting 
the voltage induced through the mutual Inductance. This 
method generally is more "sensitive" i.c., Icads to more 
pronounced changes in the. eapacitive/inductive voltage 
ratio — than ehangmg the position of the coupling wire. 
— Ed. 

quency over the desirod range. One such type is 
the ''Micromatch" coupler shown in Fig. 3. An- 
other type of coupler is shown iu Fig. 8. (t has 
the advantages of eliminating the resistor iu 
sériés with the line and the attendant hoat gen- 
erated, and it, also gets the detector circuit off 
the ''hot" conter conductor which greatly sim- 
plifies the r.f. choke problem. 

Tiie voltage sample is indepeudent of frequeney 
bceause it is taken through just a capacitive volt- 
age divider. The current is sampled by inductive 
coupling to a toroid coil. The line current induces 
a voltage in the coil and as a resuit current flows 
through the coil and its sériés resistor. The value 
of résistance is kept small eompared with the coil 
reactanco so it has little eft'eet on coil current. 
The coil current theu is determined by the in- 
duced voltage and coil reactance: 

The voltage drop across the resistor, R, is iR. 
Putting ail this iuto oue équation for the voltage 
sample of line current. 

e, — iR R 
Al 

-jwIMR 
juiL 

The efl'ect of frequeney cancels out because the 
coil reactance goes up with frequeney at the same 
rate as the induced voltage goes up. Thus the 
current in the coil is independent of frequeney. 

One interesting thing that surprises many peo- 
ple at first is that the voltage across the resistor 
increases when you take off coil turns. The reason 
is that the reactance varies as the square of the 
number of turns but the induced voltage in the 
coil only varies direetly with the number of turns. 
Another point of interest is that the voltage in- 
duced in the coil aetually does not appear betvvecn 
any two points, providing the circuit isn't opened. 
The theoretieal induced voltage may be 100 volts 
yet the highest voltage in actual existence is 
across the sériés resistor and may be only 1 volt 
or so. 

The useful frequeney range is limited at the 
low-frequency end when the coil reactance be- 
comes so low that the stries resistor causes a 
noticeable phase error. Low values uf résistance 
— 10 to 50 ohms — are therefore used. The high- 
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fre.quency end îs limited by the sériés self-resô- 
uance of the coil. Another limitation is the eflfect 
of lead inductance of the resistors li which must 
be kept to an absolute minimum. Proper design 
for a given frequency range calls for proper choice 
of coil material, physical size and number of 
turns. 

The meter scale for the directional wattmeter 
can be caiibrated to take into account any diodo 
nonlinearity. Separate seales are generafly nec- 
essary for différent power ranges. 

Directional wattmeters have the unique ability 
to indicate the actual watts of power in a trans- 
mission line even in the presence of standing 
waves. The value of measuring actual transmitter 
r.f. output needs no élaboration. The s.w.r. on 
the line can also be determined with the aid of 
Fig. 6. 

Monitoring S.S.B. Power Level 
Directional wattmeters are caiibrated with an 

unmodulated radio frequency. A speech signal or 
a two-frequency test signal may not give the 
readings expected unless their peculiarities are 
imderstood. The r.f. detectors in directional watt- 
meters are simple amplitude detectors. This am- 
plitude has to be squared to convert to a power 
indication. 

The average level of speech is quite low as com- 
pared with its peaks, and it is gonerally aeceptcd 
that the average level is 18 db. below pcak. 
Speech proeessing or a good a.l.c. circuit will in- 
crease the average level substantially, but be- 
cause of the nature of speech waveforms and 
meter response time the meter doesn't kick up 
as one would like. Ideally, the meter should show 
actual peak output power. This could be accom- 
plished by replacing the conventional micro- 
ammeter indicator with a peak-reading instru- 
ment. One make of coupler (Collins 3Q2C sériés) 
mado a substantial improvement by adding a 
capacitor in the r.f. detector output circuit to 
make it more of a peak-reading device.8 It isn't 
perfect, but this simple addition increases the 
peak wattmeter reading on s.s.b. voice by about 
four times. This gives the operator a much better 
indication of his signal level although it still only 
kicks up to around 65 per cent of the actual 

8 The capacitor must be connected to the. detector side of 
the calibrating resistors. A 4- to S-juf. 6-volt clortrolytic is 
suitable. 

TWO-tONE ENVÊLOPE FED TO METER g g 
'•0 P ✓"■""'"V ^ 100--100 s? ■9 * / \ / ? 2i 
•' ' / \ L \ 3TO.7--S0S .é ■ —r 7 V -t Y—!i!M.7--40jfc 
•® [ / METER READS \ / \ , ! / AVERAÛE VALUE \ / \ iO S r/ OF ENVELOPE \l \ g 

Ci 
Fig. 9—Relaiionship between power indicated by an r.f. 
wattmeter and the actual power in a fwo-tone test signât 
using a directional wattmeter without peaking capacitor. 

peaks. The meter reads about 77 per cent of 
actual peak power with a two-tone test signal. 
The added capacitor has no effect on the single- 
tone power readings, of course. 

An instrument without these peaking capaci- 
tors should theoretically indicate 40.5 per cent 
of the actual peak power of a two-frequency 
signal. Why 40.5 per cent instead of 50 per cent? 
Let's take a look at Fig. 9. The reetified envelope 
of a two-frequency signal is the shape of half sine 
waves. The r.m.s. amplitude is 0.707 of the peak. 
Whon squared this gives 50 per cent, which is 
the actual average power output as a percentage 
of peak power. However, conventional meters 
show the average value instead of the r.m.s. 

r 2 value. The average value of half sine wave is - 
TV 

or 0.637. Squaring this gives 0.405 or 40.5 per 
cent. Errors can easily creep in because of dis- 
tortion, unequal tone amplitudes, and detector 
nonlinearity. The meter scale squares the total 
error, also, so power readings up to 10 per cent 
high are common. 

A nice project for the ambitious gadget builder 
is a peak-reading amplifier for Connecting between 
the coupler and the indicator to show actual peak 
power. Collins eouplers are well suited for this 
because the indicators have 1000 ohms résistance 
and ail calibration is donc in the coupler. A peak- 
stretching amplifier with exactly 1000 ohms input 
résistance and unity peak gain will do the job. 
It may be best to disconnect the 4-Fcf. eloetrolyt-ic 
capacitor in this case. Other instruments can also 
be used by designing the proper input impedanee, 
output impédance and gain characteristics into 
the amplifier for the particular instrument in- 
volved. [gj-^q 

Allied Radio of Chicago reports a record enroliment in 
its Novice code and theory course. 110 students registered 
for the 14-week winter session, which meets Monday 
nights in Allied's cafétéria. There is no charge for the 
course, which is conducted by W9WOV and W9BHD. 
Allied provides tapes and records, while theory is taught 

using ARRL's License Manual as a guide. 

V# W. 
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Turnstile for Two 

A Horisontally Polarized Omnidireclional Mobile intenna 

BY E. LÂIRD CAMPBELL,* W1CUT 

HJiY Mister! Do you have TV in your car?" 
This is the question usually asked when a 
bystander sees the turnstile antenna shown 

in the photograph. The antenna is not designed 
for TV réception, of course, but does perform as a 
nondircetional two-meter horizontally polarized 
antenna. 

In mobile service, a horizontally polarized 
antenna has a considérable advantage over a 
vertical whip,1 although the vertical is easier to 
mount. This advantage is espeeially marked 
when working with a horizontally polarized sta- 
tion over a line-of-sight circuit — and most fixed 
stations on two meters are horizontally polarized. 
Horizontal polarization helps reduce pickup of 
ignition noise from other cars — and from one's 
own car, too — since this type of noise tends to 
be vertically polarized. 

A mobile antenna should have omnidireetional 
characteristics since its position will be constantly 
changing with respect to the station being 
worked. The turnstile has this feature. 

What Is a Turnstile? 
À turnstile is simply two J .i-wave dipoles 

* Teclinieal Assistant, Q8T. 
1 Tilton, "Polarization Effects in V.H.F. Mobile," QSTr 

Dec., 1956, p. 11. 

crosscd at right angles to each other, with the 
two i'ed equal currents in 90 degree phase relation- 
ship. The resulting radiation pattern is practically 
a circle. Fig. 1 shows the pattern of a turnstile 
compared with that of a simple half-wave dipole. 
V^en the turnstile is mounted on a car the pat- 
tern will be modified somevvhat but will remain 
generally omnidrectional. 

A quarter-wave line section between the two 
dipoles is used for providing the 90-degree phase 
shift, as shown in Fig. 2. Since each dipole has an 
impédance of about 70 ohms, the quarter-wave 
section must have a characteristic impédance of 
the same value if the currents in both éléments 
are to be equal. This resuite in a feed-point im- 
pédance of about 35 ohms. 

Feeding the Turnstile 
It is désirable to trausform the 35-ohm an- 

tenna impédance to a value that cari be matched 
by available types of transmission line. For 73- 
ohm line, this transformation can be done easily 
with a quarter-wave impédance transformer or 
"Q" section. The required characteristic impéd- 
ance of a matohing section ean be calculated from 
the formula: 

- VzTzo 
where Zi is the turnstile feed impédance and 

The turnstile mounted on the car body near 
the trunk lid. Electrîcal connections are made 
by meansof a coaxial feed-through connecter 

adjacent to the base mount. 
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Rg. 1 —Pattern of furnstile antenna (solid line) and simple 
dipoie (doffed line). 

Zq is the charaeteristic impcdance of tho trans- 
mission line. Substituting 35 ohms for 7.\ and 73 
ohms for Z» (RG-59, U food line) the required 
charaeteristic impédance of the "Q" section is 
very close to 50 ohms. Thus RG-58A/U cable 
can be used for the impédance transformer. A 
"70-ohm" line of any length can be used to fced 
the antenna through tho "Q" section. Fig. 2 
shows the electrical connections. 

To calculate the physical length of the quarter- 
wave sections the following formula is used: 

2950 Length (inches) = , v 

where / is the frcquency in megacycles and F is 
the velocity factor of the transmission line. The 
velocity factor of both RG-59/U and RG-58A/ G 
is 0.06, so a quartor-wave section for 145 Me. 
will have a length of 13 F) inches. Lengths for 
other frequencies may be found by substitution 
in the formula. 

Mechanical Détails 
Fig. 3 shows the mechanical détails of the turn- 

stile. The antenna may be considered to be made 
up of three major parts — the base, the support- 

"Q-SECTON / 
A RG-58A/U 
4 

" A RG-59/U 
4 

U v RG-59/lr 
V ANY LENGTH 

Fig. 2—Electrical connections of the turnstile. The length 
of each dipoie is calculated by the usual formula: Length 
in inches = 5540/freq. (Me.). For 145 Me. the dipoles 
are 38}A inches long. The phaslng and Q sections are each 

IS'A inches for the same frequency. 

ing mast and the top sect'on. The lutter includes 
the supportîng hub and the éléments. 

Tho supportîng hub is a short cylinder eut from 
plastic rod. Polystyrène rod is available from 
most mail-order houses, but au,y type of low-loss 
plastic or bakelite may lie used. The hub should 
be at least 1 ineh in diameter and about I inch 
thick. A Jj-tnch hole is drillcd througli (he center 
to fit over the fi-inch supportîng mast. Five 
other holes are drilied as shown in Fig. 3 with a 
No. 36 drill, and then tapped for 6-32 threads. 

The dipoie éléments are l^-inch aluminum 
rods: theso can be welding rods, usually obtaina- 
itlo in small quantities from local welding shops or 
suppiiers. The antenna shown in the photograph 
uses Vj-ineh rods of 2024-T4 (24S-T4) aluminum, 
which vvere obtained from a local métal supplier. 
This type of rod is springy and hard enough to 
take a 6-32 tliread. 

Assembly of the turnstile involves the attach- 
mont of the éléments to the hub along with the 
solder lugs, nuts aud lock washers, as shown in 
Fig. 3. The rods should not penetrate the hub far 
enough to make contact with the mast. The 
assembly is siid over the mast and secured by 
tightening the 6-32 set serew. Then the electrical 
connections shown in Fig. 2 should be made. 
The junetion between the 50-ohm "Q" section 
and 70-ohm feed line can be made eonveniently 
by using the small BNC eoaxial eonnoctors. 
A type UG-89,TT connector is used for the "Q" 
section and a type (JG-260/U couuector for the 
feed-line end. 

A standard mounting collet, Word type 89- 
358, is used for the turnstile base. The collet 
cornes with a Lj-mch hole in one end and a % 
SAE stud on the other. The Fs-inch thread is 
standard for mating with mobile spring-base 
mounts. The collet lias set screws for anchoring 
a îi-inch rod in the hole. Other types of collets, 
with différent hole sizes, are available. if one 
having the desired hole size is not obtainable tho 
hole may be shimmed or eularged to fit the diam- 
eter of the supporting mast. 

Rod or tubing inch in diameter is strong 
enough to support the turnstile if it is mounted 
on the rear dock of the car as shown in the photo- 
graph. If bumper mounting is used, requiring a 
longer mast, a larger diameter should be used. 
Of course this means a larger hole will be needed 
in the collet and élément hub. 

A eoax feed-through connector (Amphenol 
83-IF) can be mounted besido the base mount to 
feed the transmission line through the car body, 
or the line can be routed under the car or through 
the trunk lid crack to the transmitter. The 
quarter-wave sections and feed line can be taped 
to the mast with Scotch electrical tape. 

Expérience bas shown that it is best to mount 
the antenna on the driver's side of the car. This 
will reduce the chance of hitting low-hanging 
tree branches. A height of about 6îh feet above 
ground is recommended. This is low enough to 
pass safely under most trees, underpasses, and 
toit gâtes but high enough to avoid knocking off 
a traffio policeman's bat! 
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Turnstile Opération 
Mobile opération with a turnstile antenna will 

be a pleasant experience for those who have been 
restrieted t.o vertical polarization. Signais from 
other horizontaliy polarized stations will have 
less fading and flutter than before. Noise, the 
real démon of mobile opération, wdll be reduced 
to the extent that some of those weak ones can 
be copied. Praetioal tests have shown that the 
turnstile gives better over-all performance in 
mobile use than the horizontal halo antenna. 

Turnstiles are not restrieted to mobile opéra- 
tion. They make good omnidireetional fixed- 
station antennas, either singly or stacked at !-§ 
wavelength intervais. An installation of this type 
will make an excellent base-station antenna for 
làvil defense groups. 

Turnstiles can be constructed for other bands 
by substituting the appropriate frequencies in 
the formula for the quarter-wave line sections 
given earlier in the article. The régulai' formula 
for half-wave dipole length should be used for 
each turnstile element. However, horizontal an- 
tennas become impractical for mobile use on the 
lower frequencies because of their size. 

One can judge for himself as to the ruggedness 
of the antenna. The one shown in the photo 
lias had two years of mobile opération. [lîEEEl 

Plastic Uock atout thick 
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Fig. 3—Mechanîcai data for the turnstile antenna. 

We've let you oli' easy ou tkese "ooincidence'' 
strays itttely, eh? Well, hore'îs another one. 
\V2B0T and W9CAB QBOed on February 7. 
IU28, and agaîn on February 7, 1959 — ol years 
aimost right to the minute, and pureiy by chance. 

W7ÀFL and \V7CI0 both live in Seattle. 

when ho applied. jSee ^Correspondence From the 
Members" this month (p. 162) for another ex- 
ample of this. —Ed.\ 

KN8LRD (YL, âge 16) is disrupting the on- 
the-air aetivities of KN8LFT and K8IKM 
(OMs, âge 15). 

K2VS0 has his call ietters on his Pennsylvania 
license plates. He's in the Air Force, has always 
kept lus iiome plates on his car, and says he was 
not questioned by the Pennsylvanian authorities 

Oregon hams are invîtlng fellow hams around the worid 
to corne to the Oregon Centennlal célébration, which is 
being highlîghted by the Oregon Centennial Exposition 
and International Trade Pair June 10 through September 
17. Using spécial QSL cards provided by the Centennial 
Commission, with postage paid by the amateurs, some 
15,000 of the invitations will go out during the next few 
months. Here W7QFY (left) discusses the scheme with 
W7FY. W7QFY and W7EFJ sold the îdea to the Centen- 
nial people on the basis that hams could reach more 
places in the world faster than any other group. W7FY 
is the oldest of Oregon's î 800 hams, having been 

active for over 50 years. 

- 9 

' 
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Converting the Viking Ranger for 50-Mc. 

Opération 

Swap 11 for 6, Retaining AU Ranger Operating Features 

BY STU ROCKAFELLOW* W8NJH 

CONVERSION of the Viking Ranger for fi-meter 
opération is about a 5-hoiir job, but if you 
are interestcd in the band the time is well 

spent. Following the prove^s outlined here résulta 
in 6-meter output with tlie bandswiteh in the li- 
me ter position. In vimv of the reeent loss of 
the 11-moter band, tliis is a highiy désirable ex- 
ehange. V.f.o. opération is retained, and the 
final stage of the Ranger opérâtes straight 
through on 50 Me., with offieieney nearly com- 
parable to that obtamod on lower frequeneies. 

Many conversions of bandswitching commer- 
cial gear achiove 6-meter performance of a sort by 
running the final stage as a doubler. This was tried 
with the Ranger, but the effieieney was very low. 
The plate of the 6146 ran a dull red with only 
40 watts input, and the output was less than 10 
watts. Changing to straight-through opération 
made it possible to run 60 watts input without 
plate color, and the indicated output was neaily 
40 watts. 

The v.f.o. is padded so that it tunes from 6250 
ko. up on the 11-meter range. This is quadrupled 
to 25 Me., and then doubled to 50 Me. in an 
added stage, to drive the final amplifier. The out- 
put stage is neutralized by the iink method. Ad- 
dition of a simple low-pass fiiter helps to preveut 
*43150 Réservoir Road, l'lymouth, Mich. 
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spurious radiations and TVI. The conversion 
process and the low-pass fiiter have no effoct on 
the opération of the Ranger on lower fre- 
queneies. 

V.F.O. Conversion 
The tuning range of the v.f.o. with the band- 

switch in the 11-meter position starts at 6750 kc. 
This can be dropped to about 6500 kc. with the 
trimmer included m the original circuit. We want 
it to go down to about 6200 kc., so extra capaci- 
tance is added across the tuned circuit. 

Remove the side eover from the v.f.o. enclosure 
by first romoving the two holding nuts at the 
botfom of the châssis. Then l'emove the two 
rectifiers and the two 6CL6 tubes from their 
sockets to give more working room. Connect a 
20-nnf. eapaeitor (preferably siiver-miea) from 
Terminal IX on the switch on the bottom of the 
v.f.o. case to ground. This is the second terminal 
to the left of the support post of the switch. 
Lead lengths here arc not critical, because of the 
low frequency involved. 

With the added eapaeitor in place, set the 
bandswitch to the 11-metor position and the 
v.f.o. diai to the low end of the range. Put tubes 
back in their sockets, set the opération switch 
on the "tune" position and turn on the power. 
Adjust the trimmer ('4 untii the signal is heard 
at 6250 kc. If you do not have a receiver capable of 
tuning to 6250 kc., run a wire from the antenna 
connection of your 50-Mc. receiver to a point 
close to the buiïer coîl under the sfiield in the 
ceritcr of the châssis. Tliis will give an indication 
on 50 Me., even fhougli a. frequency multiplica- 
tion of 8 times is involved. The left end of tho 
dial now represents 50 Me., and the v.f.o. will 
eover 50 to 52 Me. Replace the v.f.o. eover 
with whatever screws you have not lost by this 
time. 

With the drive control set at about 0 o'clock, 
adjust the bufl'er tuning eapaeitor for maximum 
output on 25 Me. (This can be read as maximum 
output on 50 Me. on your receiver, as before.) 
The eapaeitor will be near maximum setting 
when the circuit is tuned to 25 Me. 

Botfom view of the converted Ronger, showing the extra 
doubler stage mounfed in place. 
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Fig. 1 —Diagram showinq changes made in fhe Ranger 
for 50-Mc. opération. Light Unes are those of the original 
Ranger circuit. The 5763 doubler is an additional stage, 
eut in for opération on 50 Me. only. Capacitor values 

above 500 are in pf.; 500 and .01 are disk ceramic. 
Il—9 turns No. 16, 'A-inch diam. Space turns 1 wîre diam. 

iy—2 turns insulafed hookup wire, Vi-inch diam., inserted 
between turn at bottom of Lu See text for infor- 
mation on fa, Is, and Connecting twisted-wire 
link. 

U—6 turns No. 14, A-in eh diam. Spdce turns wire diam. 
Si a.b.c.d—Wafer switch,4-pole 2-position. 

Adding the Doubler Stage 
Remove the sbield oovering the buiïer eoil 

and switch assembly. This will serve as the chas- 
sis for the extra doubler stage. Holes to lté drilled 
are shovvn in Fig. 2. Looking at the shield as it 
appears in the drawing, the hole at the right is 
for the switch. The shaft protrudes into the shield, 
and it is driven through an extension shaft that 
runs out to the front panel. The knob for this 
switch is between and just below the bandswitch 
and the auxiliary eoupling eontrol, and is the 
only addition that shows externally. The hole 
adjacent to the narrow slot in the shield is for the 
miniature variable capacitor that will tune the 
doubler plate circuit. The largest hole is for the 
tube socket. The socket, capacitor and ail extra 
parts except the switch are inside the shield. 

The circuit of the doubler stage and the changes 
in the Ranger circuitry are shovvn in Fig. 1. The 
original Ranger wiring is shown in light lines, the 
doubler and changes in heavy Unes. Wire the 
doubler stage completely, except for the switch- 
ing connections for the final tank. Leave the 
heater, cathode and ti-plus wires about a foot 
long. Make the input and output wires (to arms 
of Sla and Slb in Fig. 1) about 5 to 6 inches long. 
Solder ail wires into the circuit as shown, with 
the shield hanging loose. but grounded, for tests. 
Faits désignations in the text are those used in 
the Johnson Ranger manual. 

Fig. 2'—Layout of holes to be drilled in fhe buffer 
shield assembly to be used for mounting the extra 

doubler stage. 

The B-plus wire is eonnected to the red 300- 
volt wire going to the buffer switch. The heater 
wire is soldered to Pin 2 on the 6146 socket. 
The cathode wire should go to a point which is 
grounded by the "operate" switch. It may be 
tied in with the cathode of the erystal osciliator 
or buiïer. Pick the connection that is not grounded 
in the standby position. Changes made in the 
Ranger for timed keying may put one or the 
other of these cathodes at ground potential. 
Be sure to make this connection to the switch 
side of the resistor. 

Unsolder the mica capacitor, Cxz, Connecting 
the buffer plate coil to the 6146 grid, lifting it 
at the r.f. choke end. ils shown in the schematic 
diagram, this capacitor is thon wired to couple 
into the doubler grid circuit, when the auxiliary 
switch is in tho 50-Mc. position. The other sec- 
tion of this switch also couples the doubler output 
to the 6146 grid, in the same position. To chock 
the wiring before applying povver, turn the switch 
to the 6-meter position and read résistance across 
the doubler tuning capacitor. It should show 
high. Check continuity from the doubler cathode 
to ground. This should be open in the standby 
position of the operate switch, and ciosed when 
this switch is set for voice opération. 

Thrce différent types of tubes have been tried 
in the doubler, the 6CL6, 12BY7 and 5763. Ex- 
cept for the différent socket connections re- 
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With a 2V2-ma. maximum drive the eurrent should 
hold up to at least 2 ma. over any 400-kc. 
section of the band. Àt least 1.5 ma. is necessary 
for good phone opération. 

Convertmg the Amplifier 

Interior of the buffer shield, showing parts mounted for 
the doubler stage. Twisted wires at the top of the picture 
are for the link and coupling loop to the final grid circuit. 
quired, there was little différence between them, 
The tuning eapaoitor in the doubler is a minia^ 
ture, Johnson 1G0-110, this smallest tj'pe being 
preferred because of the limited space available. 

Testing the Doubler 
With the temporary connections having been 

made and the wiring chceked, turn on the power, 
with the opération switch in the tune position. 
Turn the drive control to about 10 o'clock, and 
tune the doubler capaeitor for maximum drive to 
the final. This should be at least 2 ma., and it 
may go as high as 2VJ ma. It should now be 
possible to vary the drive from zéro to over 2 ma. 
with the "drive" control, but there will be little 
increase in grid eurrent beyond about 12 o'clock 
on the control. 

Some extra grid eurrent may be obtaincd by 
adjustment of the coil hr, in the Ranger. This is 
a slug-tuned coil in the t>CL6 plate circuit. Some 
compromise adjustment may be necessary to get 
adéquate drive on 50 Me. and ail lower bands, 
but even a small adjustment may help out on 
50 Me. 

When these checks are complété, unsolder the 
temporary connections. Take about three font of 
insulated hookup wire, and at the conter form a 
2-turn loop around a pencil. Fasten this loop 
within the doubler plate coil, at the B-plus end, 
with household cernent. Twist the remaining 
wire together. This will be the link to the final 
plate circuit, for neutralization. 

Fasten the extension shaft for the switch as- 
sembly in place, and drill a hole in the Ranger 
front panel to pass this shaft. Remove ail tempo- 
rary connections and install the shield and dou- 
bler in place. It may be necessary to bond the 
buffer coil downward in order to make room for 
the added parts. Make sure that ail parts are 
clear. With the shield fastened and permanent 
connections made, adjust the doubler tuning 
for maximum grid eurrent in the middle of the 
portion of the band you intend to use most often. 

Using one of the remaining switch sections 
in the final amplifier switch, jSÏÏ'sb, connect a 
solid wire from one terminal to any one of the 
wires running to the final plate coil, Lu. AU the 
tap leads are connected together when the band- 
switch is in the tl-metor position, so connection 
to any wire is permissibie. From the otker switch 
terminal run a solid insulated wire up througk 
one of the available holes to the final plate coil, 
Connecting it one turn from the end. Now eut out 
the last turn in back and substitute a 2-turn 
l'^-inch diameter coil. Be sure that this is wound 
in the same direction as the large coil. 

(lonnect a 50-watt light bulb to the Ranger 
output and tune the final for maximum output 
at 50 Me. The plate tuning capaeitor should be 
as near minimum capacitance as possible, and 
stiU tune. The auxiliary coupling is on position 7 
and the coupling capaeitor in the pi network will 
be at about 2 o'clock, or closed about onc-fourth 
of the way. Check again to lie sure that the final 
plate circuit actually tunes through résonance. 

Final Adjustments 
With the final stage tuned to 50 Me., turn the 

operate switch to "tune." With au indicating 
wavemeter or grid-dip meter coupled to the final 
plate coil, tune the plate circuit and the meter 
control for maximum indication. (Even without 
power on the final plate there will bc some indi- 
cation of 50-Mc. output.) Note the reading. 
Now with the two-wire neutralizing link from the 
doubler plate coil, make a 2}<j- turn ! J-inch loop 
for coupling to the final plate coil. Adjust its posi- 
tion with respect to the plate coil for minimum 
feed-through indication on the meter. If the meter 
indication will not drop, turn the coil around and 
try again. The purpose of this link is, of course, 
to feed back energy out of phase with that fed 
through the tube, to neutralize the effeet of the 
latter. The adjustment should be made carefully 
for lowest feed-through, and then the loop should 
be fastened in place so that its position with re- 
spect to the plate coil will not change thereafter. 

The trap assembly connected across the coaxial 
output need be used only if TVI problems arise 
in the opération of the converted rig on 50 
Me. When tuning the transmitter up the ca- 
paeitor in the sériés trap should be left wido 
open. Once the transmitter is operating satis- 
factorily on 50 Me. the capaeitor in the trap 
circuit should be turned slowly toward maxi- 
mum, noting the 50-Mc. output and the degreo 
of TVI. If the interférence is in Channei 2 (and 
it is caused by oseillator harmonies in the chan- 
nei) it will be necessary to tune the trap down 
to a point whero the output of the transmitter 
just begins to drop. Réduction of the output by 
10 per cent or so will have a negligible effeet at 

{'Continued on paye 156) 
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Diode Time-Sequence Keying for the 

DX-100 

BY PHILLIP J. REICH,* W2HUG 

The Heatk DX-100 is probahly the most 
popular ham transmitter in its power clasa. 
llowever, its c.w. performance is outclassed 

by other transmitters using time-sequence key- 
ing, which minimizes key clicks and v.f.o. chirp, 
A simple, new keying circuit vvas developcd for 
the vvriter's DX-100 which gives excellent per- 
formance equal to that of older time-sequence 
circuits but uses no tubes and fewer oompo- 
nents.1 The cost of the parts runs to about $4. 
The circuit ean be used in other transmitters 
with possible minor changes in component values. 

The advantages of time-sequence keying (also 
ealled "differential" keying) are well known, 
and this type of keying is pretty much standard 
in the more polished amateur transmitter de- 
signs, both home-built and factory-made. It is 
particularly désirable for chirp-frec break-in c.w. 
opération. In t.s.k. (time-sequence keying) one 
or more amplifier stages are keyed normally, 
with proper shaping circuits to give click-free 
output. The time-sequence circuits provide for 
tuming on the oscillator quickly, before the 
keyed amplifier ( s) can conduct, and for turning 
ofif the oscillator after the keyed amplifier(s) 
no longer conducts. As a resuit, the output 
signal is similar to one from a transmitter with 
a eontinuously-runuing oscillator and one or 
more keyed amplifier stages, and if there is 
sufficient isolation between oscillator and keyed 
stage there will be no chirp. The oscillator is 
turned olï long enough between dots and dashes, 
however, for the operator to hear a breaking 
signal. 

Bear in mkid that while t.s.k. can suppress 
oscillator chirp in the first and last few milli- 
seconds of each character, it caunot eliminate 
chirps that oceur in between. Hence, the v.f.o. 
must be pretty clean to start with. Also. if later 
stages in the transmitter have parasitics, use 
fixed bias beyond cut-off, or are badly regenera- 
tive, key clicks may be again introduced. 

The diode circuit for obtaining t.s.k. uses 
grid-block keying which is modified by resistance- 
capacitance time constants to obtain the re- 
quired turn-on and turn-off sequcnce. Fig. 1 
shows a simplified schematic of the keying cir- 
cuit with typical component values. While the 
key is up, cut-off bias is applied to the grids of 
both the oscillator and amplifier stages, keeping 

o' : W 
RzS -r-J/if. 
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MORE THAN CUT-OFF BIAS (- 60V.) 

* 226 linden Place, New iMilford, N. J. s The circuit is similar to one described by Hayes, 
W5QNZ, in the .Tuly, 1955, QST. Mr. Keich was unaware 
of the Hayes article and arrived at a similar circuit inde- 
pendently. However, the Reieh circuit uses différent time 
constants that provide differential keying instead of the 
"uutomatic turner-onner" action of the Hayes circuit. 
— Ed. 

Fig. 1—Basic diode time-sequence keying circuit. The 
amplifier is grid-block keyed in the normal manner, with 
the shaping determined by Ce, Ru and Rs. Ru is the normal 
grid leak. The oscillator is turned on fast by discharging 

Ci through CR, but Ct charges slowly through Ri. 

the transmitter turned olï. Depressing the key 
removes the bias, and both oscillator and ampli- 
fier stages will opéra te. 

When the key is depresscd, the bias voltage 
stored in the O.l-gf. Ci is discharged relatively 
instantly through the diode. This turns on the 
oscillator rapidly. The bias voltage stored in D2 
must discharge through AA and it will take 3 
miliiseeonds for the bias to drop from —00 volts 
to about —20 volts and maybe a few miliisee- 
onds more to attain full r.f. output from the 
amplifier. 

When the key is opened, C'i will charge up 
relatively slowly to cut-off bias through Ui, 
bccause the diode C'IÏ is nonconducting for this 
direction of current flow. Resistor It* forms a 
voltage divider to apply ouly a portion of the 
total bias supply voltage to the v.f.o. grid. This 
allows the oscillator to continue running for per- 
haps 20 miliiseeonds after the key is opened. 
The (liî H- R3) t'a time constant allows the bias 
to rise and eut olï the amplifier in a few miliisee- 
onds. Resistor lis prevents drawing excessive 
current from the bias supply vvhcn the key is 
down but increasing its value also softens the 
"break" charaeteristic of the keying. 

Some words about the diode are in order. 
While it could be a vacuum tube diode, a semi- 
conductor (crystal) diode is préférable, since it 
éliminâtes the need for a filament supply and a 
tube sockot, and it should never wear out. The 
best semiconduetor type hero is a silicon junction 
diode because it has much higher leakage (back) 
résistance than germanium diodes. The leakage 
résistance is important in this application be- 
cause it shunts resistor lii, and if too low it will 
cause changes in timing. Also, the silicon device 
withstands high température much better, in- 
cluding the beat of soldering in place. The peak 
inverse voltage rating of the diode must be 
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greator than tho bias supply voltage; a 200-volt 
peak inverse rated diode is safe enough. The 
d.c. through the diode is below one milliampere 
and is not important because most diodes havo 
far greater current ratings. The type 1N538 vvas 
seleeted as boiug quite suitable electrieally aud 
also because it is produced by a number of man- 
ufacturers, making it readily available. The 
1N538 is of the "top-hat" type of construction 
— tho "top liât," or rase end, is the cathode 
u hich connecte to f'i in the circuit. Correct diode 
polarity must be observed or else the oseillator 
sequence will be reverscd, giving slow starting, 
fast stopping and intensified chirps and clicks. 

VFO BUFFER-XTAL 
6AU6 12BY7 

Now fasten a terminal (tie) strip having one 
insulated lug and one ground lug to the main 
châssis top cleck, using a convement screw near 
the rear of the v.f.o. compartment. Find the lug 
on the v.f.o. bandsvviteh that connecte to the 
(SAUO control grid (Pin 1); this is switeh lug 
No. 12 in Pictorial No. 1 of the DX-100 con- 
struction manual. Place the nevv 47,0Û0-ohm 
grid resistor, A'i in Fig. 2, from switch lug No. 12 
to the insulated terminal strip lug. Put a O.OOS-juf- 
ceramic disk bypass, Ci. betvvœn the insulated 
aud the ground lugs of the terminal strip. Crimp 
a wiro to the insulated lug and route it against 
the main châssis away from any frcquency- 

ORIVER 
S763 

isooo 

J C j 
7" Rs 60V. O.C. 

-VW—»■ FROM 27K BIAS SUPPLY 

Rg. 2—Diode time-se- 
quence keying as ap- 
plied to the DX-100. 
The 1N538 diode. Ci, 
C2, Ci, C4, Ri, R2, Rs, Rt 
and Ris are new. 0.1- 
juf. capacitors are 400- 
volt paper; 5000-ggf. 
capacitors are ceramic. 
Resistors are Vz watt. 

Into the DX-lOO 
Now for the incorporation of this circuit into 

the DX-100. The sehematic diagram, Fig. 2, 
shows the keying circuit and those portions ot 
the DX-100 that require changes. It should take 
no more than four hours to change over a DX-100 
providing you are a reasonably fast worker. Ex- 
eept for tnside the v.f.o. compartment, the 
changes are in noncritical portions of the circuit 
which are not particularly sensitive to lead 
lengths or stray capacity, etc. The i'ollowing in- 
structions for step-by-step modification procé- 
dure présumé that your DX-100 has the original 
oseillator cathode keying circuit and naturally 
can't be followed to the letter if the DX-100 has 
some circuit changes already. 

After removing the DX-100 from ite cabinet, 
the side cover of the v.f.o. compartment must 
be taken oiï. An offset screwdriver will be helpful 
in removing some of the hard-to-reach screws. 
Thon locate the 2200-ohm aud 22,000-ohm v.f.o. 
grid resistors which must be removed. These re- 
sistors are quite difficult to reach with a solder- 
ing iron but if you havo long-nosed pliers with 
a cutter at the tip you can easily clip out these 
resistors. Another way is to break each resistor 
at the center by erushing it with pliers and then 
bending the remaining pièces back and forth 
until the leads break off* from fatigue. Be eareful 
not to disturb other wiring and eomponents in 
the v.f.o. circuit, to minimise changes in fre- 
quency calibration. In any case, the calibration 
will change a few kilocycles and should later be 
eorrected by going through the v.f.o. alignment 
procédure described in the DX-100 manual. 

determining eomponents to go through the 
grommet hole at the front of the v.f.o. com- 
partment. Let about 8 inches of wire protrude 
through the grommet. This wire should corne 
into the underside of the main châssis just hehind 
the bandswitch knob. Solder the connections. 

The next step is to unsolder the grounded end 
of the 100K grid resistor of the 12BY7 buiïer. 
Mount another terminal strip having one insu- 
lated and one ground lug to a eonvenient screw 
at the shield wall alongside the 12BY7 socket. 
Now terminate the 100K grid resistor on the 
insulated lug and mount a 0.005-/*?. ceramic disk 
bypass, Ci, betvveen the lugs of this strip. Run a 
wire from the insulated lug along the shield wall 
to the area vvhere the wire from the v.f.o. is 
dangling and allow an extra fi inches hefore 
eutting olï. 

Now find the green wire that runs from the 
bias supply bleeder to the 5763 stage grid re- 
sistor (27K). Cut this wire off at the bias bleeder 
end which is at lug 3 of terminal strip EE (Pic- 
torial 5 of the DX-100 manual). Run this green 
wire to the saine area where the other wires end. 

Solder a. new wire to lug 1 of terminal strip DD 
(Pictorial 5). This is the bias supply output 
voltage point. Run this wire to where the other 
wires end. 

Locate lug No. 8 of the phone-c.w. switch 
(see Pictorial 6) and unsolder the blue wire 
which is the cathode lead of the 6ATJ6 and 
12BY7 stages. Add a ground lug under a nearby 
screw and solder the blue lead to ground. Now 
solder a new wire to lug 8 of the phone-c.w. 
switch and route it to where the other wires are 
dangling. 

36 QST for 



Fig. 3—Sketch of terminal strip 
added to DX-100. Component 

désignations refer to Fig. 2. 

TO LUG 8 
PHONE-CW SWirCH •» 

TO S763 GRlO 
LEAK (27 K) 

f r—— / ^ 1 150 K 
( 1NS38. 

loi //loi 
56 K ksi -J.R, 

A/vf - / 
C3 

Mount tho rest of the oomponcnts on a ter- 
minal strip as shown in Fig. 3. If you can't get 
this exact style of terminal strip, use another 
since the la.vout is not eritical. Do not solder yet. 
Slip the strip into place against the underside of 
the châssis close to the front panel atid between 
the bandswiteh and crystal-v.f.o. switch shafts 
ishafts J and K, Pietorial 7). Fasten it to 
the screw that holds tlie v.f.o. front wall. Now 
connect the 5 wires to the appropriate lugs, 

shown in Fig. 3. 
This complétés the job, but before you put 

the DX-100 back in its cabinet, make a careful 
cheek of the wiring against Fig. 2. Also, inspect 
for loose screws, poor solder joints and shorts, 
and shake out any stray pièces of wire or solder. 
Take it from the voiee of ex-perienoe; this can 
savc you lots of headaehes later. 

The reason for grid-block keying the 5763 
stage may be of intercst to the teehnically 
minded. The 5703 stage vvas first included in 
the time-sequence keying circuit by l'eturning 
its grid resistor to the samo point as the 12BY7 
stage. This resultcd in considérable loss of r.f, 
drive to the final so instead the 5763 grid was 
ehanged to the coimection shown. This gives a 
good keying characteristic and has the further 
advantage of giving more r.f. drive by éliminat- 
iug the tixed bias on the 5763 stage. 

This circuit, as applied to the DX-100, ap- 
pears to ho relatively noncritical of tube varia- 
tions and component tolérances, and the use of 
an adjustabie control was not deemed necessary. 
If it is desirod to use tlds circuit in a différent 
type of transmitter, it might be désirable to 
make hh (Fig. 1) a 100,000-ohm variable resistor. 
It should be adjusted with the oscillator alone 
bcing keyed (other stages disabled by removing 
tubes). Set the resistor to give a slight barely- 
noticeable elongation to the keyed characters. If 
you hear a chirp in this test at the start or end 
of each character, don't let it worry j'-ou; the 
later stages will not pass the chirp, provided 
the v.f.o. is othervvise clean. 

Before ending, a few notes on DX-100 v.f.o. 
keying chirp may be helpful. In the original 
circuit the oscillator was prone to chirp if the 
key-contact résistance varied. Ilard tungsten 
contacts were had, and so were dirty key con- 
tacts. The new circuit is quite free from this 
cffect. Also, the use of a rather low résistance 
(2200 ohms) for the high-band grid leak in the 
v.f.o. was found undesirable. The original DX-100 
keys much better vhen this grid leak is ehanged 
to 47,000 ohms. Finally, replacing the 6AU6 
v.f.o. tube may help appreciably, as the 6AU6 
seems to develop a chirp after considérable 

W3AXT, of DXerama farne, now has available 
a Build-A-Ward QSL Album, to be used in pre- 
serving those QSLs which you are collecting for 
some particular award. Gummed labels which are 
suppiied with the album enabie you to identify 
which of the awards the album is being used for. 

About that February cover, W6ZOL wonders 
if the cigarette and smoke indicate that the re- 
ceiver contains a thinking man's fiiter. 

If you are strictly a short-wave listener, not a 
licensed amateur, you will be mterested in the 
"Monitoring Station liegistry Bureau" being 
set up by Tom Kneitel at l'ojndar Electronics, 1 
Fark Ave., New York 16, N. Y. Send him your 
name, address, list of receiving equipment, aud 
â dîme. Ee will issue a certificate of registration. 

M' 

Want a free circular siide ruie? If you are an 
engineer or executive and can request it on your 
business letterhead, write to General Industrial 
Go., 5738 N. Kiston Ave., Chicago 30, 111. If you 
don't qualify as a "wheel" of some sort, this 4- 
inch paper slide ruie will set you back half a buck. 

The Laml God Gave to Cain, a novei by Ham- 
mond Innés (Alfred Knopf, $3.95) is the exciting 
story of a reseue in the wilds of Labrador, a 
rescue that came about because of the receipt of 
a wireless message by a ham in Bngland. it is a 
story of courage and détermination, and it's the 
sort of yam that you'll find hard to lay aside 
until you finish the iast page. Fortunately for the 
piece of mind oi those hams who will read it, the 
ham radio angles ring fairly true. If you like 
adventure and an element of mystery, read it! 
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The Groundpole Antenna 

Loïc-Impédance Feed on Ail Bands 

BY R. W. JOHNSON,* W6MUR 

In a provious article,1 the author clescribed a éléments and the horizontal elomont were of the 
vertical antenna using inexpensive, strong, same diameter, equal currenta would flow, and 
aluminum irrigation tubing as a vertical an- the radiation pattern wonld be ruughly omni- 

tenna. Reports have been received from many directional iu azimuth, rejjre.senting a combina- 
amateurs who have tried this antenna and found tion of the horizontal broadside figure eight and 
it very satisfaetory. The présent article describes the vertical end-tire figure eight. On the second 
a combination vertical and horizontal antenna, harmonie, the horizontal portion becomes a fuil- 
again using aluminum irrigation tubing for the wave antenna with a cosine current distribution, 
vertical elements. which has a pattern similai' to the ordinary full- 

Thenevvantenna has been termed the "ground- wave antenna, a clover leaf. The two vertical 
pôle" for misons that will bceomc obvions. radiators on the second harmonie also have a 
Basically, the antenna involves a means of feed- clover-leaf pattern, with the maxima about 20 
ing an array of vertical radiators without requir- degrees away from the maxima of the horizontal 
ing that they be insulatcd from ground. This section. The combined pattern is thus a rather 
feature simplifies the construction problem since broad clover leai, with nulls normal to and co- 
tho elements ean simply set in post hoies. The incident with the plane of the elements. 
groundpole antenna has the following général Because of the fact that the horizontal antenna 
advantages: is nnt the same diameter as the vertical (déments, 

1) It provides multiband opération, with however, the current does not divide oqually, 
"ciurent" feed on the fundamental and ail har- but rather divides according to the ratio of the 
monics. Input impédance is not highly frequency characteristic impédance of each section, in a 
sensitive. mariner somewhal analogous to a foldcd dipole. 

2) i'ermits use of open-wire feeders or ribbon In a practical case, the current amplitude in the 
line which is less expensive than coaxial cable, horizontal section is only from une half to two 
although eoaxial-line feed ean be used if desired. thirds of the current in the vertical section. Thus 

3) Requires a minimum of guy wires; in fact, the radiation pattern of the vertical elements 
it can be built without any. prédominâtes, and the Type I groundpole shown 

4) Requires a minimum amount of neal estate; in Fig. 2 has a directional characteristic tending 
it can be erected on the average city lot. to be more end-tire than broadside at the funda- 

5) It is inexpensive and simple to construct. mental, 
One configuration of the groundpole is shown It will be noted from Fig. 1 that the antenna 

in Fig. 1. Two vertical radiators, each one- is currenWed on the fundamental, as well as un 
quarter wave long, are grounded and eonnected the second (and ail higher) harmonies. This is 
together by a ivire at the top. Séparation between because the feed point is located an intégral 
them is one-half wavelength. If both vertical number of half wavclengths away from a current 
"" *^"'imv4^R^rÂ^hei.n. Calit maximum (the grounded end). Thus the antenna 1 Johnson, "Mail-Ordcr Antenna," CQt Nov., 1953, p. 38. has oue important feature: its iuput impédance 

V 
y H 

-< V 

Fig. 1 —Sketch of the Type 1 
grouncfpofe antenna showing 
current flow and approximate 
horizontal and vertical patterns 
(A) at the fundamental and (B) 

the second harmonie. 
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® In the orthodox form oj résonant an- 
® tennasystem. a voltage maximum cxtets 
" at the end of the antenna. For .some 
■ selected frequency, a loiv-impedance 
B feed point teill he found at a quarter 
■ trare. or an y odd multiple of a quarter 
H warefront the "far" end. ITowever, for 
■ ail harmonies the impédance at those 
■ points trill be high. In the System de- 
■ seribed, the situation is reversetl. The 
■ "/ar" end of the antenna is grounded. 
■ Then a loiv-impedance feed point for 
■ harmonies as irell as the fundamental 
■ trill be found at a point a half wave, or 
■ any multiple of a half ware at the 
■ fundamental, front the 'far" end. 
■ ff ith the system shoirn, ru rions pat- 
| tern configurations are possible, and 
■ basic elemenls can be combinetl in an 

is moderatcly low and not highly sensitive l.o 
frequency. 

Fig. 2 shows another configuration, cailed the 
Type II groundpole. In this case, tho horizontal 
section is a haif-wave transmission line, and radi- 
ation from the horizontal portion is caucelled 
completeiy, loaving only the two vertical radia- 
tore, which are now in phase rather tiian 180 
degrees ont of phase. On the fundamental, the 
antenna is now a broadside array, with pattern 
maxima normal to the plane of the array. On tho 
second harmonie, we now have two half-wave 
verticals in phase and a i'ull wave apart, which 
gives essentially an end-fire pattern with a pair 
of minor lobes broadside. The feed-point im- 
pédance again, as in the Type I case, is moderate 
and not sharply dépendent on frequency, being 
at a current maxima on the fundamental and ail 
harmonies. 

A. third configuration is shown in Fig. 3. The 
Type III groundpole has half-wavelength vertical 
elements, spaced one-half wavelength on the 
fundamental. In this case, the vertical ctirrents 
come out in phase, and the pattern from the two 

vertical cléments teinforces the pattern of the 
horizontal élément to give a strongly broadside 
array. In this case, too, the horizontal section is 
higher above grormd than for the Type I, so its 
vertical pattern has a lowcr angle of radiation, 
and reinforces the vertical pattern of the vertical 
radiators. This antenna is partieularly useful for 
DX work in the preferred direction, broadside to 
the array. At the second harmonie, a current feed 
point also exista, and the vertical éléments now 
beeome général ly end-firo, with the horizontal 
pattern being a ciover leaf. 

In Fig. 4À is shown another method of feeding 
the Type I antenna. In this case, a quarter-wave 
inverting section is used at one end of the hori- 
zontal section. The vertical radiators are now in 
phase, and so tho antenna beoomes more broad- 
side than end-tire (remembering that the current 
in the horizontal section is substantially iess than 
that in the vertical sections). Fig. 1B shows tho 
quiU'ter-wave inverting section nombined with 
the vertical element. 

Many other configurations of the groundpole 
are apparent. For example, the vertical sections 
can be made % wavelength long and the hori- 
zontal section fil wavelength long, with the feed 
point in tho conter of the horizontal section. 
Since the feed point is one-half wavelength away 
from the grounded end. we again have a current- 
fend situation on the fundamental and ail 
harmonies. 

Coaxial Feed 
Coaxiai feed can be used if desired, oither by 

insulating one of the masts (a difficuit mechanical 
problem) or by tapping up one of the masts in the 
fashion discussed in the author's previous arti- 
cle.1 This type of feed is essentially the ''gamma" 
match applied to the vertical radiator. Unless a 
spécial multiband network is used, neither of 
these feed methods will produce nnity s.w.r. on 
the coaxial cable on more than one hand except 
by accident, and it is rccommended that bal- 
anced feed be used with the groundpole antenna 
if harmonie opération is desired. 

l'olarization 
The polarization of radiation from the ground" 

Fig. 2—The Type II groundpole 
antenna with approximafe di- 
rective patterns (A) at the fun- 
damental and (8) second 

harmonie. 
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Fïg. 3—Approximate directive 
patterns for the Type lit ground- 
pole antenna at fundamentai 
(A) and second harmonie (B). 

pôle antenna is variable w ith the type of antenna 
and with the point in space, There is a région 
where the polarization is linear, and a much 
larger région where it is eiliptical. With iono- 
spherie propagation, the actuai polarization is of 
iittle eonsequence. 

Croundpole Arrays 
In Fig. 5 is shown a three-bay broadside 

bidirectional atray of groundpole antennas. Each 
bay has a strong broadside pattern at working 
élévation angles, and since each bay is fed ont of 
phase from its neighbor but is spaced from it by 
one-half wavelength, the broadside patterns are 
reinforced. One eau expeet appréciable gain from 
this combination, yet the three-bay array for 
14 Me. will take up a plot of ground only 33 by 
60 feet. Beeause the vertical métal pôles, if made 
of 3-inch or 4-inch irrigation tubing, are self- 
supporting and roquire no guy wires, even for 
heavy wmds, when set in solid ground a few feot, 
they ean be lined up along the edges of a eity lot 
with the horizontal wires spanning the lot be- 
tween them. The 33-foot height and pôle sépara- 
tion is sufficient to clear most houses or giu'ages 
that may be underneath, and is within most 
aoning ordinanees, 

Fig. 6 is a two-bay driven array of ground- 
poles, with séparation of 0.25 wavelength be- 
tween bays. This gives a unidireetional radiation 
pattern, switchable by reversing connections on 
the interconnecting feed section. 

Fig. 7 shows a fixed parasitic array of ground- 
poles, using one bay as a reflector. Another bay 
uould be added as a director if desired. Dimen- 

sionîng should be such that both the vertical and 
horizontal portions of the refiector are made 
about 5 per eent longer, and the dimensions of the 
director (if used) about 5 per cent shorter, than 
the corresponding sections of the driven ground- 
pole. Puriste may argue the point, but prac- 
tically tiiis rule-of-thumb has worked out very 
satisfactorily in a good many booms. 

INSULATOR 
N. \ 

Fig. 5—Type III groundpoles in a bidirectional array. 
Horizontal and vertical sections are broken by insulators 
across the line as shown. (Feeders are acfually connecfed 

across the center insulator.) 
J'iiysical Factors 

If aluminum irrigation tubing is used as sug- 
gested, it will be found that the extreme lightness 
of a 30-foot length (23 Ibs. for F-inch diameter) 

Fig. 4—If a phase-inverting section is 
inserted in a Type 1 groundpole as 
shown at (A), the pattern becomes more 
broadside than end-tire. In (B) one of 
the metai masts is used as part of the 

înverting section. 
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Fîg. 6—A pair of Type III groundpoles in a unidirectional 
array. The pattern can be reversed by transposing the 

line section between the two bays. 

is such that each. pôle may be easily erccted by 
oiie persoti. The author has merely set the pôles 
in the ground in a post hole a few fout deep, and 
one such untreated pôle vvas in Pasadena soi! for 
over three years with negligible corrosion évident 
whcn the pôle was taken down. In highly aeid or 
alkaline soils, it might be désirable to use some 
neutraiizer in the post holc, and also to treat the 
underground portion of the tubing to retard cor- 
rosion but still permit good r.f. conductivity. 

iSinee the horizontal antenna is «leetrically 
connected to each pôle in many types of the an- 
tenna shown, the usuai rope-and-puiley arrange- 
ment eaimot be usud. The horizontal wire can be 
attached to each polo and the post holes measured 
in advance us to their distance apart. It will be 
found that the second pôle can be erectod with 
only minor difficulty, with the horizontal wire 
attached. Because of the tubing flexibility, it will 
nofc lie possible to pull the horizontal section 
extremely tant unless the pôles are guyed at the 
top in line with the horizontal wire. If guying is 
used, it shouid be remembered that the top of 
the pôle is a voltage maximum in many cases, so 
that either nonconducting guys (plastic rope) or 
insulators must be used. Another method ot Con- 
necting t.he horizontal section is to use a good 
brass pulley of fairly large diameter, with flexi- 
ble (standard) antenna wire pulled through it. A 
pulley type shouid be choseii that will provide 
good r.f. conductivity, since appréciable r.f. 
current must how through it. This pulley may 
give trouble later on from corrosion or oxidation, 
producing a rectifier action that may inorease 
TVT, so it shouid be used with care; a firm con- 
nection is préférable, soldered with aluminum 
solder. 

The author has used guyed 4-ineh aluminum 
irrigation tubing at heights up to 70 feet abovo 
the ground with good success. In this case, 
splices are made using standard-size (thick wall) 
durai pipe having a 4-inch o.d., turnod down to 
fit the i.d. of the irrigation tubing. Each splice 
section is 18 inches long, and is fastened by two 
rows of No. 10 sheet-metal screws spaced about 

1 inch apart, and running aroimd the circumfer- 
ence on each section (a total of four rows of 
screws). About 40 feet of such a mast can be 
hoomed without fear of buckling, so that the 
mast can be picked up about 30 feet from the 
bottom by a block and tackle rigged over a gin 
pôle in the rear. A pôle of this length requires 
guying. Thus a Type I groundpole for frequencies 
as low as 3.5 Me. is a physical possibility, though 
it must be admitted that an array of the Type 
111 groundpoles for 14 Me. is tnuch more attrac- 
tive from a structural standpoint. 

The fact that standard irrigation tubing has 
a maximum length ol 30 feet per piece is of no 
serions conséquence. Allowing for three feet in 
the ground, each vertical radiator will be 27 feet 
high if a 30-foof length is used. About 10 to 12 
feet can be added to the horizontal section (and 
hence the vertical-eiement spacing) to make up 
for the shortage, and the pattern will not be seri- 
ously affected. Alternatively, a section can be 
spliced to the top ol each vertical pôle to make the 
correct length, or small loading colis can be added. 

The groundpole antenna is no différent than 
any other vertical insofar as the requirement for 
grounding is concerned. A good radial System 
shouid be used at the base of each vertical, but if 
room for this is lacking, just a single wire con- 
nected between the bases of the verticals will 
improve matters considerably over no connec- 
tion. Also, as with any other antenna System, ail 
radiating éléments, in tins case espeoiaily the 
vertical elements, shouid be as much in the ciear 
as possible, away from surrounding obstructions. 

REFLECTOR 
BAY 

0.1S TO 0.25 X 

Fig. 7—A groundpole-type parasitic array. 

Résulta 
A groundpole antenna of the général configura- 

tion of the Type I lias bcon constructed and 
tested with excellent results. In this case, the 
author was blessed with two existing tapered 
steel light standards, supporting an array of 
floodlights for a large back yard, which pôles 
fortuitously happeued to be spaced about 74 
feet and were 27 feet long. A No. 12 plated copper 
wire was connected between the tops of these 
two pôles, fed in the conter with 500-ohm open- 

(Continued on page i66') 
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The National NC-303 Receiver 

Presumably t.he désignation "NC-303" for 
National's new receiver is intended to suggest 

that this is the NC-300 three years later. If 80, it 
is an excellent choice, becanse the NC-303 is the 
NC-300 brought up to date. For example, the 300 
used a crystal filter at 2.215 Me. to furnish some 
skirt selectivity and a rejection notch. Crystal- 
filter rejection notches are limited in their use- 
fulness, in that they can appear on one side or the 
other of the passband but not in the center. A 
better device for furnishing a rejection notch is a 
Q multiplier; the NC-303 éliminâtes the 2.215- 

diode, to give a fast-attack slow-decay a.v.c. 
circuit. A simplified diagram is shown in Fig. 2. 

Meanwhile, back at the block diagram (Fig. 1), 
there is a noise limiter in the output of the con- 
version detector. This is the twin-diode type of 
limiter, with a panel control that sets the limiting 
level. A swit.ch at the counterelockwise end of this 
same control cuts the a.m. automatic noise limiter 
in or out. A mode svritch on the panel, marked 
am, ssb, cw and acc, switches the deteetors, 
limiters, and a.v.c. The major différence between 
the ssb and cw settings is that the former has the 

R.F. AMR MIXER I.EAMR l.F.AMP. DET.-A.N.L. A.F. AMP- OUTPUT S METER 

{6BZ6W/6BA7)^6BE6V^BJ6V^(6BJ6> 

2.235 -dz, 1 — • MC. T 
s*? I Q MULT. DET.-B.FO. LIMITER 1 

{6BE6H6AL5> 

{12AT7W6AQ5 

^/)s METER 

CURRENT RECT REô STABILIZER 

(sm) (OBT) (4H4T) 

Fig. 1 —Block diagram of the NC-303 receiver. 

Me. crystal filter of the 300 and replaces it with a 
Q multiplier at 80 kc. (tire second i.f.) where it 
can really go to work on an interfering carrier. 
The NC-300 had no noise limiter that would work 
with the b.f.o. on: a diode clipper is included in 
the NC-303. The a.v.c. in the 303 features a fast 
attack and slow decay, in keeping with s.s.b. 
requirements. 

Eeferring to the block diagram in Fig. 1, the 
NC-303 is a double-conversion ham-bands-oniy 
sunerheterodyne. The first i.f. is 2.215 Me., and 
the coupling between the fiBA7 mixer and the 
6BE6 converter consists of four tuned circuits. 
The 6BE6 converter is now erystal-controlled; 
it was self-controlled in the 300. 

Selectivity really takes over in the 80-kc, sec- 
ond i.f. amplifier, where the Q multiplier provides 
a rejection slot and a 5-position selectivity switch 
provides four degrees of selectivity. (If you are 
wondering why five positions for four conditions, 
just be patient; we'll get there eventually.) A 
choice of deteetors is provided, a diode for a.m. 
and a fiBE6 conversion detector for heterodyne 
réception of c.w. and s.s.b. The a.m. detector has 
an automatic noise limiter associated with it, 
and the d.c. component from the a.m. detector 
is used for a.v.c. on a.m. and s.s.b. On s.s.b. 
a 1-itif. eapacitor is oonnected from the a.v.c. 
bus to ground and charged through a lNlt),J2 

fast-attack a.v.c. counected and the latter has 
the a.v.c. eut out; the S meter is inoperative in 
the c.w. set.ting. 

The audio amplifier uses a 12AT7 triode and a 
6AQ5 output stage. A four-position tone control 
allows the operator to select an audio eharac- 
teristic most suitable for the job at hand; the four 
positions allow for normal, high-frequency em- 
phasis, low-frequeney emphasis and peak (re- 
duced highs and iows). 

The power supply section uses a 4H4-C current 
stabilizer in sériés with the heater of the OAHG 
high-frequency oscillator, and regulated 4-105 
from the 0B2 is used on the 6AH6 plate and 
screen, the screen of the 6BE6 converter and the 
plate of the S-meter amplifier. 

Selectivity 
Earlier it was mentioned that the selectivity 

switch had more positions than bandwidths, and 
now is as good a time as any to ciarify the point. 
The four available ( — 6 db.) bandwidths are 0.4, 
2.0, 3,5 and 8 kc. Ail but the 2.0-kc. bandwidths 
center on the 80-kc. i.f. The 2.0-kc. bandwidth is 
obtained at either of two switch positions marked 
sb 1 and sb 2; these pass bands occur just above 
and just below 80 kc. Their usefulness is that by 
set.ting the b.f.o. on 80 kc. (pointer straight up) 
and switching between the two positions you 
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Mjuf.-jy, I MES- 

Fig. 2—Simplifïed diagram of the 
a.v.c. circuit used for s.s.b. réception. A 
fast-attack characteristic i$ obtained by 
the fast charge through the i N1692 
diode. The S meter, working from the 
signal and not the a.v.c. voltage, 

decays faster than the a.v.c. 

S METER (  
AMP V 

470K ? 33K 

have a selectable sideband systom. And of course 
it does away with. that old wondering of whore to 
sut the b.f.o. for sideband réception. The several 
bandwidths and tuning conditions are ob- 
tained by switching in various capacitors and 
resistors. 

Physîcal 
In appearance the iiOS is quite similar to the 

300, although it has been jazzcd up a bit through 
the use of black and light gray coloring. The same 
smooth-riuming tuning knob and slide-nde dial 
is used, but a logging scale has been included on 
the knob, and a rubber rim drive is provided to 
giye the necesaary slow tuning for s.s.b. on 28 
Me. and higher. Speaking of the higher froquen- 
eies, the NC-303, like the 300, has three extra 
dial ranges for the 6-, '2- and 1 I^-metor bands. In 
these ranges the receiver actually tunes 30 to 35 
Me., and of course crystal-controlled converters 
are to be used ahead of it. Like the earlier receiver, 
the dial can be "spun" to get you from one end of 
the band to the other in a hurry. 

One criticism of the 300 was that you needed 
another receiver to copy WWV, but that has been 

corrected in the optional XCU-303 crystal cali- 
brator unit. This is a 6AK6 I00-ke. crystal os- 
cillator, together with a 12AT7 mixer-oscillator, 
that plugs into a socket provided for it. By 
switching the NC-303 to the 7-Mc. range and the 
calibrate switch to WWV, the lO-Mc. WWV 
signal can be copied at 7070 on the tuning dial. 
After ehecking the 100-kc. oscillator against 
WWV, any slight discrepancy in dial calibration 
can be corrected by the front panel correction 
knob. 

In the 300 there were two possible combinations 
of r.f. gain control. A switch on the audio gain 
control permitted running the r.f. stage wide 
open at ail times or else putting it on the manual 
control along with the two i.f. stages. Apparently 
this led only to confusion on the part of most 
consumers, because this feature has been omitted 
from the NC-303 and the manual control handles 
the r.f. and i.f. stages at ail times. 

The 28-page instruction book is quite complété, 
and we were glad to sec the thorough instructions 
for using the muting arrangements possible with 
the 303, and for Connecting the receiver into the 
station. — B. G. 

S*™'! ' - Sa - "i 

Lefî: The NC-303 ouï of case and with crystal-calibrator unit removed. Right: A vîew under the châssis shows the substan- 
tia! ceramic forms used for the high-frequency oscillator coils,and the 

thorough shielding in the r.f. and mixer compartments. 
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Model FS-3 Test-O-Matic Meter 

f""1i 1 
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Inside view of the FS-3 field- 
strength modulation meter. No- 
tice the smallearphone mounted 
on the lower side of the baké- 
lite box. The coils for the de- 
sired r.f. range are plugged in 
a socket on the front panel. 
The tuning capacitor is located 
on the bottom left of the panel 

in this view. 

The name of this instrument doesn't begin to 
describe ail its uses. Here are a few: The FS-3 

ean be used to indicate field strength, eheck trans- 
mitter modulation, test for harmonie content of 
the transmitter, give standing-wave indications, 
and check for neutralisation. 

The circuit of the FS-3 is shown in Fig. 1. H.f. 
from the pickup antenna is tiinod by LtC'i and 
rectified by the erystal diode ' 7,h. If Si is in posi- 
tion 1, the rectified d.c. will iiow through the 
meter, giving a relative indication of the signal 
strength. When Si is in position 2, the .033-pf. 
capacitor will couple audio to the base of the 
transistor, Qi, which amplifies it. A stnall ear- 
phone HS built into the side of the Test-O-Matic 
box is oonneeted in the eolleotor circuit of the 
transistor and allows monitoring of modulation 
quality of the signal under test. Si is a spring 
return switch, and in normal position diseonnects 
the penlight celi power supply. 

The frequency range of the Test-O-Matic is 2.5 
through 1G0 Me. Six coils plugged into the front 

rî 
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'-h l.sv. 

Dlagram of fhe FS-3 Field-Sfrength Meter. 

panel of the unit eover this range. Also included 
on the panel are the indicating meter, tuning eon- 
troi and the transistor circuit on-off switch. The 
collapsible r.f. pickup antenna can be extended 
ont to about 20 inches. 

The Test-O-Matic measures (il4 X 3% X 'J'X 
inches and is manufactured by Shell Elocteonics 
Mfg. Corp., Brooklvn, New York, N. Y. 

— E.L.C, 

Transcon R.F. Field-Strength Meter Model H310 

The Model H310 field-strength meter, manufac- 
tured by Creative Electronics Corp., Stam- 

ford, Conn., is designed primarily for mobile 
applications and uses the cars b.c. antenna to 
pick up r.f. from the mobile transmitter. It is 
intended for installation in the iead between the 
car antenna and b.c. receivcr, and bas a switch ou 

the meter box which allows the meter to be 
switched in or oui of the circuit. When switched 
eut of the circuit the b.c. antenna bypasses the 
meter and goes directiy to the b.c. receiver iuput 
circuit. The unit requires no power exoept that 
picked up by the untçtma. No direct connection 
to the transmitter is tteodod. 
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Rg. 1—-Diagram of the H310 Field-Strength Mefer. 

The circuit of the field-etrength meter is shown 
in Fig. i. R.f. from the pickup an tonna is rectified 
by the erystaJ diode, CRi, and the d.c. is measurod 
by the 0-1 ma. meter. A variable resistor, 7ij, in 
shunt wîth the meter acte as a sensitivity control. 
The crystal diode is connocted to the antenna 
evon when the unit is switched to straîght-through 
opération. This arrangement miglit possibly lead 
to some (U'oss-moduiation in b.c. réception under 
certain conditions, but this trouble did not occur 
during our test of the unit. 

The meter is housed in a hammertone box 
measuring approximately 4 X 2 '4 X 2 inchcs. 
The indicating meter is 2}4 inches square. 
— E. L. C. [qsr—j 

The Transcon Model H310 Field-Strength Meter. The two 
{acks in the case on the ieft are the input and output antenna 
connectors. The meter is switched in or out of the circuit 
by a switch mounted on the back of the potentiometer. 

25 Yecirs Ago 
  this month 

April 1934 
... A single-tube short-wave iM.mverter was described 

by WXSZ, usine: a 2A7 or rtA7 tube, It covered from 1400 kc. 
to 19,000 kc., and worked into a standard broadeast set. 

. . . W.SIjW continued his discussion on the opération 
of r.f. power ampiifiers, and had sume intoresting three- 
dimensional drawings show-ing tuned-circuit impédance 
variation and ioad power variation. 

, . . W1DF described an r.f. power amplifier and an 
antenna coupiing unit to be added to the single-tube trans- 
mifcter which vras described in the prerious issue. The tube 
was a type 841. 

. . . VV1HRX and W1BZR described a simple cathode- 
ray oscilloscope. 

. W2À0E improved on the freqmeter-monitor. 
. . . There were articles on amateur work in emergencies 

m California, Canada, and the Pacific Northwest, and on 
the Naval Reserve btation in Philadelphia. 

. . . Items for the expérimenter, dope on how to get 
those foreign QSLs. amateur station descriptions, the usual 
departmental notes on overseas activities. operating activ- 
ities, and section reports rounded out this issue of 25 years 
ago. 

The passing of Jack Barnsley, VE7GA, writes 
"30" to the career of tuiother of those whose 
activities iu the oarly days made ham history. 
Old timers will remember him a« Ganadian 9BP 
at Prince Bupert, B.C. — the raost consistent, 
and at times the only, contact vvith WNP on the 
Bowdoin's historié 1923-21 trip. Don Mix 
eredited him vvith biindling over hall' the thou- 
sands of vvords of traffic from and to WNP 
during its year of isolation in the Aretic. 

filent Mepsi 

It is -with. deep regret that vve record the 
passing of these amateurs: 

W2GYL, Edward Ruth fil, Amityville, N. Y. 
W2QEG, Walter Assenheimer, Merehautville, N. J. 
K2UTO, Mario Melillo, Beilerilîe, N. J. 
\Vr2VNZ, Rev. George Billy, Little Falîs, N. Y. 
W3AKH, William Donald Miller, Ambleî, Pa. 
K4CTD, Major William P. Kidwell, Nashville, 

Tenn. 
W4EBD, Sumpter D. Christian. Birmingham, Ala. 
K4JGP, George L. Freeman, sr,, Chattanooga, rrenn. 
K4TVVN, Ethei L. Steward, Birmingham, Ala. 
W5AW, Andrew Jones, Big Springs, Texas. 
W5WRY, Jesse T. Russell, jr., Fort Worth, Texas. 
W6ABF, Kenneth G. McAfee, rianta Clara, Galif. 
W6ATV, John L. Utschig, San Mateo, Calif. 
W6CCJ, William A. Slocomb, Capitola, Galif. 
W6GFZ, Ernest h. Henning, ÀrGn, Calif. 
K6MVL, Donald K. Pierce, Santa Ana, Calif. 
KN7DFY, Melba tihallcross, Klamath Falls, Wash. 
W8COL, Rev. H. T. Cliff, StubenviUe, Ohio. 
W8FBM, Robert K. Hoierman, Alliance, Ohio. 
W8JJM, Rev. H. S. Garnes, Mansfieid, Ohio. 
W8PRTT, Russell G. Braman, Saginaw, Mich. 
W8YNG, William W. Maxwell, Mount Pîeasant, 

Mich. 
W9BEF, H. T. Sagert, Saint Charles, 111. 
K9DXV, Vivian F. Johnson, Chicago, 111. 
K9HEI, Cari Wilcoxson. Urbania, IU. 
W9ZOU. Bruce Ammerman, Des Plaines, IU. 
K0J YA, Francis A. Hoopes, White Bear Lake, 

Minn. 
W0OGY, MaxweU D. Edgar, Goodland, Kansas. 
W0PCQ, Joseph W. Jensen, Cedar Rapids. lowa. 
W0VKM, Robert L. Lidlak, Omaha, Neb. 
VE1YC, Frank Rose. KentviUe, Nova ricotia. 
VE2FL, Guy C. iMidwinter. Bourlamaque, Quebec. 
^'E3KBG, Louis P. ilebert. Ottawa, Ontario, 
VE7nA, Jack Btunsley, \'ictoriu. Britlsh Coiumbia. 
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ARC-3 AND 274N 
92(> Woodgate Ave. 
Klberon, N. J. 

Teehnical Editor, QSTt 
The article, "Getting Started with the BG-454.." in Q&T 

for January 1959 is an excellent and interesting job about a 
good little receiver. One slight mistakc gives me a chance to 
Siound otf. The BC-454 is not a part of the AN/ARC-5 but 
îs a part of the 8CR-274N! I think Footnote 1 is a,Lso in 
error as the équivalent ARC-5 receiver is the lt-20. 

The following tabulation may be of value to those of us 
who have an interest in this stlll popular line of surplus 
equipment: 

Radio Set 
Radio Receiver BG-453 190-550 ko. 
Radio Receiver BC-946 0.52-1.6 Me. 
Radio Receiver BC-454 3.0 -6.0 Me. 
Radio Receiver BC-455 6.0 -9.1 Me. 
Radio Transmittor BC-696 3.0 -4.0 Me. 
Radio Transmitter BC-457 4.0 -5.3 Me. 
Radio Transmitter BO-458 5.3 -7.0 Me. 
Radio Transmitter BG-459 7.0 -9.1 Me. 
Modulator BC-456 - 

Radio Equipment AN/ARC-5 
Radio Receiver R-23/ARC-5 0.19-0.55 Me. 
Radio Receiver .R-148/ARC-5X 0,19-0.55 Me. 
Radio Receiver R-24/AR05 0.52-1.5 Me. 
Radio Receiver R-25/ARC-5 1.5 -3,0 Me. 
Radio Receiver R-26/ARC-5 3.0 -6,0 Me. 
Radio Receiver R-27/ARC-5 6.0 -9.1 Me. 
Radio Receiver R-28/ARC-5 100 -156 Me. 
Radio Transmitter T-15/ARC-5 0.5 -0.8 Me. 
Radio Transmittor T-16/ARC-5 0.8 -1.3 Me. 
Radio Transmittor T-17/ARC-5 1.3 -2.1 Aie. 
Radio Transmitter T-18/ARO-5 2.1 -3.0 Aie. 
Radio Transmitter T-1.9/ARC-5 3.0 -4.0 Me. 
Radio Transmittor T-20/ARC-5 4.0 -5.3 Me. 
Radio Transmitter T-21/ARC-5 5.3 -7.0 Me. 
Radio Transmitter T-22/ÀRC-5 7.0 -9.1 Me. 
Radio Transmitter T-23/AR05 100-156 Me. 
Modulator MD-7/ARC-5 

In général, the SCR-274N and the ARC-5 units are 
stmilar. AU, except the R-148/ARC-5X (14 volts d.c.) are 
btiilt for 24-28 voit d.c. opération. Of course, one ean use a.e. 
on the heaters if he so désirés, The 274N receiver» use a 
X2SK7 for the second i.f. while the ARC-5 receivers, except 
for the R-28, use a I2SF7 for the second Lf. The À and B 
models of the 274N receivers are exactly alike, except that in 
the B models the secondary of the audio output transformer 
has a tap for use with a 600-ohm headset. The receivers were 
normaUy wired for hîgh-impedance headsets, but îf one 
wants to use a 600-ohm pair of phones, remove the two wires 
frotn terminal 3 of the output transformer and connect them 
to terminal 6. Modulator BC-456 uses one 1625 tube while 
Modulator A1D-7 uses a pair in push-pull. The SCR-274N 
transmitter.? are wired for screen-grid modulation while 
those of the ARC-5 are for plate and screen modulation. 

~ - William B. Gould, WlNP/2 

GROUNDED-GRID TETRODES 
San Carlos, Calif. 

Deeember 11, 1958 
Teehnical Editor, QST: 

The article in Deeember, 1958, QST, about grounded- 
grid amplifier» is timely and concise, and will be most useful 
to the s.s.b. linear amplifier designer in particular. We agree 
with your statements concerning triodes, but would Uke to 
elaborate a Httîe on some of the information gtven on 
tetrodes, 

The tetrode may be connected for high-g triode opération 
by operating both grids at the same d.c. and signal voltages. 
Tliis is the circuit shown in Fig. 3A, page 35, If low-/i triode 
ofieration is desired, the screm» may be connected to the 
plate. This provides a fi nearly the same as the grid-screen 
amplifier faetor shown in the published data. It is not reo 
ornrnended for grounded-grid opération. 

Home tétrodes in their high-g, grounded-grid, grounded- 

sereen,eonliguration (Fig. 3A), are very xmsatisfaetoryampli- 
fier tubes. For proper opération of the tetrode the screen rc- 
quires much iarger voltages than the eontrol grid, When those 
eleetrodes are tied together, tlve eontrol grid dravvs tremen- 
dous ctirrents and there is grave risk of destroying it. For 
exampie, in the. table below, the eontrol grid eurrent of 
4X150A is L.3 amperes at the positive peak of the driving 
cycle, and the screen eurrent is about 0.5 ampere. At the 
same instant, the plate eurrent is only about 0.8 ampere. 
In other words the plate is getting only a third of the eurrent 
emitted by the cathode, Instead of nearly ail the eurrent! 
By any standards, sueh a triode is a sad tixing. Observe thafc 
the grid dissipation in the table below is 1000 times as great 
for the "high-/t" connected tetrode as it is for the "tetrode- 
biased" tube, 

4X150A Tetrode, Comparison of Tetrnde-Bia&ed and 
High-p Triode Opération of Driven-Cathode Ampli fier s 44 JTS-.." «* " m-p" 44 Tetrode-BiaseiW 

D.C. Plate Voltage 2000 2000 Volts 
D.C. Screen Voltage 0 250 V olts 
D.C. Grid Voltage 0 -50 Volts 
D.C. Plate Current 250 250 Ma. 
.D.C. Screen Current .105 20 Ma. 
D.C. Grid Current 305 3 Ma. 
Plate Dissipation 145 145 Watts 
Screen Dissipation 5.7 6.3 Watts 
Grid Dissipation 18 0.02 Watts 
Plate Power Output 355 355 Watts 
Plate Power Input 500 500 Watts- 
Driving Power 38 13.0 Watts 
Stage Gain 10 28 (Times) 
Cathode Impédance 86 120 Ohms 

By far the best way to operate such tetrodes as the 
4X150A, 4X250B, or 4CX300A in a eathode-driven ampli- 
fier îs to ground the grid and screen through bypass capad- 
tors and operate them at their rated d.c. voltages, as shown 
in Fig. 3B. The grid dissipation reduces to little or nothlng 
when this î? done, and the stage gain is greatly increased. 

The grid dissipation in eathode-driven, tetrode-biased 
opération is vanishingly small, but the screen dissipation is 
nearly the same as in the high-^ connection. Greater stage 
gain can be obtained with Fig. 3B, largely the resuit of the 
fact that the driver does not have to suppîy large screen and 
grid losses. If it is desired to dissipate some excess of driving 
power for some reason, it will be far better expended in a 
linear, résistive load than in a nonlinear grid-circuit load. 

Tetrodes sueh as the 4-65A, 4-125A, 4-25QA, 4-400A. 
and the 4-100ÛA are more suitabîe for connection as 
grounded-grid tetrodes because of their more favorable 
eurrent division eharaeteristic. ITnder most conditions, 
however, the situation is similar to that o? the 4X150A 
family. The maximum capability of these tubes is diflicult 
to realize without exceoding the eontrol-grid dissipation 
rating. The 4-1000A, however, may be operated as a 
triode-conneeted grounded-grid amplifier in the foliowing 
manner: 

D-C Plate Voltage 4000 Volt,? 
D-C Plate Currenfc 700 AXa. D-Ç Bcroen Current 65 Ma. 
D-C Grid Current 170 Ma. 
Driving Power 135 Watts 
Driving Impédance 90 Ohms 
Load Impédance 3200 Ohms 
Plate Dissipation 1000 Watts 
Plate Power Inpufc 2800 Watts 
Plate Power Output 18S5 Watts 

The différences in the grounded-grid eharaeteristic? and 
the grounded-cathode charaeteristics are relatively small, 
when high-M, high-perveanee tube are ooncerried, and cal- 
culatîons based on the grounded-cathode charaeteristics 
curves will usually serve very well as the basis for eathode- 
driven designs. Ilowever, many manufacturer» of électron 
tubes can furnish curves not usually given in the publislxed 
information. This applies especially to the grounded-grid 
curves, which arc often available upon reque.st. 

— Jarrim R, Weleh, Manager, 
Application Engineering, 
Eitd-McCidlough, Inc. 
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SLOW-SPEED PHONE? 
8841 Amboy Ave. 
Sud Valley, Calif. 

Tecluiical Editer, QST: 
A buddy and 1 were just disqussing an extremety interest- 

ing idea, and I thought T'd pass it on to you as having 
posaible applications for amateur communication, 

Basically, it's au extremely narrow-band method of pliono 
eommunication, accomplished with tape re-eorders. Say tiiat 
a sentence five seconds long is recorded on a standard tape 
recorder running at 16 inches per second. The operator then 
changes tke speed of the recorder to 0.8 inches per second — 
a 20:1 réduction — and plays it out over his transmitter. 
It takes 100 seconds to send it, for sure, but the transmission 
oreupies oniy 1/20 of tfie bandwidth. On s.s.b., for exampie, 
with a nominal 300-3000 cycle bandwidth, the slowed-down 
transmission woutd take only 15-150 cycles! The man at the 
other end records it slow and plays it back rapidly. 

The advantages are: 
1) A 20:1 increase in available spectrum space. Five 

fcilocydes in the upper end of a band wouid handle 35 
channels. 

2) A 13 db. increase in signal-to-noise ratio in the re- 
cetver, resulting from the possible increased seiectivity. 

3) Short-term static puises would "wash out" during the 
high-speed playback. 

4) It might be possible, under somo conditions, to use 
this System simultaneously on the same carrier frequency 
with normal phone signais, particularly s.s.b. signais where 
the bandwidth is restricted and the a.v.c. doesn't kick 
around. 

Others may suggest themselves as the idea takes hold. 
Some disadvantages are: 

1 ) The obvious — you spend a whale of a lot of time 
waiting around to say something. 

2) Some modification of the receiver and transmitter 
would be required to handle the low-frequency response 
required. 

3) A spécial spindle would be required on the tape re- 
corder to ofotain the extremely slow speeds. 

Principal applications: 
1) Traffie liandling. Most messages are essentially short, 

and "stretching out time" should resuit in nearly 100 per 
cent copy, even under very poor conditions. 

2) The "leave a message" technique, used in KTTY. A 
puise could trîgger on the other station's recorder, and you 
would simply play your message to be read out later. 

3) Last, but not least, "leisurely" rag-chews, more or 
less free from QRM and other problems. A 5:1 or 10:1 
réduction might be more practical here, increasing the 
"active" talk time suiliciently to maintain interest. 

How about that? 
—« Bob Bunce, KOQHZ 

DUMMY LOADS 
221 Shennecosett Parkway 
Groton, Conn. 

Technical Editer, QST: 
On reading over the excellent article on dummy ioads by 

WA2ANU în the Oecember issue 1 was impressed by the 
amount of effort necessary to make a usable load for v.h.f. 
As 1 had need for une but am a naturally lazy type, 1 de- 
oided to see if a simpler solution could be found. 

The problem appeared to be complicated by the residual 
inductance usualiy found in the wire-wound bifilar types 
raade by Bprague and Olunite. A search of the literature 
shows that truly noninductive resistors are commercially 
available from The Oarborundum Company of Niagara 
Falls, N. Y. 1 have before me their Bulletin GR-1 which 
describes their line of ceramic resistors designated type 
"CX" Globar. These are made of a silicon-boron composi- 
tion with no wires. 

In my search for a source of supply for some type "CX" 
imifcs to try I eucountered VV1IJI), who reported that he 
was already using otie of them in an antenna impédance 
bridge at 145 Me. with excellent results. The resistor he was 
using was a 50-ohm, 9-watt sise, 2 inches long and ^ inch in 
diameter, which he mounted in fuse clips with fiât copper- 
strap low-inductance leads. He uses his Gonset III to drive 
the bridge as the resistor ean easily handle its full output. 

In the Bulletin is aiso a description of a Une of type "A" 
earbon composition resistors for load use in the same ranges 

as the type "CX." Looldng over the data on the tempéra- 
ture eoetïicients it is of interest to note that tho "CX" has a 
slightiy positive (0,11 per cent) coetHeient while the type 
"A" is 0.09 per cent in the négative direction. It is obvious 
that it would be possible to attain a zéro coefUcient by 
combining type "A" and "CX" units. VVliilc this may not 
he necessary for use iu a dummy load or bridge eiement 
wlûch is to he ttsed intjoors, wiierc therc is little «•liango in 
température, it may bc worth coiisidering for constructing 
rhombic antenna terminations for use outdoors where 
ambient températures may vary a hundred degrees or more. 

It should be practical to make up a load capable of han- 
dling over a hundred watts by paralleling 5 tj-pe "CX" 
units eack 5 inches long and % Inch in diameter. 

Cari T. Milner, WlFVY 
fGlobar resistors are well known in the industry but arse not "distributor" items, except for the thermistor types 

{not s.uitable for dummy antennas) used in TV receivers. 
The types mentioned by WlFVY shouid be excellent for the 
purpose if the prospective user can find a source of supply. 

Editor.\ 

RE THE SLOT ANTENNA 
18 Country Way 
Grcenbush, Mass. 

Technical Editor. QST: 
On page 44 of Dccember QST in "Technical Correspond- 

ence" mention is made of the "slot antenna," in a letter 
from Julian N. Jablin, VV2QPQ. I am not trying to take 
anything away from our British cousins, but would like to 
add the following background: 

In early 1947 I was attempting to instali an f.m. broad- 
cast station, WCFR, and in looking around for an inexpen- 
sive transmitting antenna I approaclied VVorkshop Asso- 
ciates, who had a recexving turnstile antenna that i thoughfc 
had possibilities for a low-power f.m. transmitting antenna. 
I was shown an expérimentai slot antenna operating on 
about 400 Mo. The unit had been designed to give a oircular 
pattern, incorporating two slot antennas at right angles, 
each slot several wavelengths high and about 1/10 wave- 
length wide. Coupling was by means of a probe inserted into 
the slot to excite it, the etfect being the same as if a probe 
were inserted in a waveguide, and the waveguide material 
eut away until only the metailic loop around the probe 
remained. The top and bottom of the slot were cold for r.f. 
so the antenna could be erected vertically ami stacked if 
desired. With another slot placed at right angles to the Hrst 
and fed 90 degrees ont of phase, a circuiar pattern resulted, 
and the antenna consisted simply of four vertical members 
with a mounting plate at top and bottom. 

VVorkshop supplied their developmental f.m. model to 
WCFR, and in this case it consisted of 2 X 4s covcrcd with 
copper, and a wooden top and bottom. Quite a number of 
these antennas in 1-, 2-, and 4-bay models were supplied the 
f.m. broadeasting industry at that time by the Raytheon 
Mfg. Co., marketed under the natue of "Tower" antennas. 

I had always felt that it would be an excellent antenna 
for the v.h.f. amateur, but W2QPQ,s mention is the tirst 
I have seen. 

— George W. Brooks, Wf/NO 

THE ORIGIN OF BELL BREAK 
Amateur Radioteletype Society 

38-06 61st St. 
Woodside 77, N. Y. 

Technical Editor, QST: 
It is always a pleasure to us to sce articles on amateur 

radioteletype appear in the pages of QST, ever since our 
founder's now-famous initial article was published in Octo- 
ber 1948. 

The article by WIOUG in the latest (Jan. 1959) issue, 
page 44, should be of interest to the "gadgeteers" among 
us. As is usualiy the case when the slightest mention of 
RTTY appears in amateur literature, xfc is usualiy followed 
by a heavy incr.ease in the mail load here with inquiries how 
one gets started in this intereating hobby. Reading WlOUG's 
article should have the eustomary effect in stimulating 
iuterest among non-RTTYers. 

However, we would like to take issue with Gordon's 
statement that the "bell-break" method originated uifch 
W3LGK in 1956, although Fred did obtain a clarification of 

(Continuai on page 184) 
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Simulated Emergency Test—1958 

AREC Groups Turn Out for One of the Best SETs in Years 

BY GEORGE H ART,* W1NJM 

JtJDGtNG by the résulta of the 1958 SET, the 
ÂREC is continuing to gain strength. Ail of 
our figures were up over last year. More 

reporta were ruceived, more traffic was liandled, 
apparently more amateurs participated than in 
any recent year. The total point accumulation 
exceeded last year's by about 50%. 

Encouraging as these data may be, what was 
even more gratifying was the "sound" of the 
SET during the week end when most of the 
AREC groups were conducting their tests. Par- 
ticipation by many groups far exceeded the 
expeetation even of the EC concerned. One EC 
was actually swamped by over 100% more 
participants than he had eounted on. Civil 
dofense stations tumed out in greater numbers 
than ever before, indieating increasing récognition 
by c.d. for AREC and a growing desire to work 
together. Red Cross had its usual fine tumout 
of stations and personnel for their part of the 
program. And the ARRL long haul nets stood up 
manfully under the week end deluge of ARRL, 
Red Cross and civil defense traffic. 

When something like this happons, we start 
asking ourselves how come. What eaused the 
upsurge of activity this year? it would be nice 
if we could just pat ourselves on the back and 
assume that we are just getting on the bail, but 
we know that thore is something deeper than this 
behind it. We think that what is really happening 
is that amateurs are beginning to wake up to 
the realization that the civil defense honeymoon 
is over, that RACES is an extension of AREC 
facilities and potential, not a substitut» for it, 
and that our own organization is still the "stuff" 
out of whieh really effective amateur emergency 
communication grows; for when we operate as 
the AREC we are amateurs operating as arm- 
teurs aud we can exercise to the utmost our 
eharacteristic ingenuity and versatility in our 
own field. 

What the SET Is 
Each year, usually eariy in October, units of 

tire Amateur Radio Emergency Corps, sponsored 
by ARRL but open to ail amateurs, put on a 
simulated emergency to test their facilities, the 
practicability of their emergency communications 
plan, the versatility and stamina of their operaL 
ing personnel, and at the same time put on a 
démonstration for the public showing that ama- 
teur radio is willing and ready to serve them in 
any emergency in which communications are 
affected. 

The SET takes on many forms, depending 
almost entirely on the circumstances of the com- 

munity, eity, county, area or state in which it is 
conducted. In some places, a natural emergency is 
simulated. In others, a man-made disaster, either 
war or other, is assumed. Services are performed, 
either on a simulated or aetual basis, for a great 
number of différent ageneies, depending on what 
agencies locally need them or, and will cooperate. 
Such agencies include civil defense, the Red 
Grossi law enforeement, public safety, weather 
bureaus, railroads, newspapers, broadcast sta- 
tions and public utilities. 

Beside this local aspect, there is also a nation- 
wide activity by means of which local organiza- 
tions are linked. Red Cross and civil defense 
officiais originate messages to their state, régional 
or national headquarters, aud amateurs who 
participate originate messages to ARRL indicate 
ing their présence. Messages i'rom ci vie and state 
officiais fly tliick and fast. AU are handled by 
amateur radio — mostly efficiently, some not so 
efficiently, a few, alas, very poorly. But that's 
one of the things the test is for: to show up our 
own weaknesses and shorteomings. Let's dwell 
for a few fines on the national aspect before we 
talk about local activities. 

Bed Cross Activities 
The Red Cross has always been, you might say, 

our "first love" when it cornes to emergency com- 
munication. From the very boginnings of the 
AREC, almost 25 years ago, the American Na- 
tional Red Cross aud its affiliated chaptors na- 
tionwide have been servod by amateur radio 
communications, and through the years a firm 
coopérative agreement has sprung up between 
Red Cross and ARRL. This year (i.e., the 1958 
SET) as in previous years, four Red Cross- 
sponsored amateur stations were activated to 

* National Emergency Coordinator, ARRL 

Moskingum County, Ohîo, threw a hidden-transmitter 
hunt for its SET on Sept. 28. Sitting at the hidden trans- 
mitter controls are K8LAV and K8JPN. It was found in 

27 minutes by EC W8RVU. 
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act as collecting stations for messages from 
chapter chairmen throughout the nation to na- 
tional headquarters. In addition, a number of 
régional collecting stations were set up to 
facilitate the flow of traffic from chapters to 
régional stations to the "big four": W3PZA in 
Washington, W2CRD in Syracuse, N. Y., W9DUA 
in Springfield, 111., and W6CXO in San Francisco. 
Régional stations active numbered about 15, 
but no spécifie reports roceived tell us just hovv 
many were active. One thing for sure: The Red 
Oross was eonspieuous by its presence in the .11)58 
SET, as it ahvays is, thanks to the interestaud 
efforts of W4PHL and Red-Cross-affiliated ama- 
teurs ever^ywhere. 

Civil Defense 
As already mentioned, this was a big year for 

c.d. in the SET. Not only did national head- 
quarters in Battle Creek have stations on the 
air, but several of the OCDM Régions were also 
active. Région I was represented by W7GFT/1, 
who handled several messages for Région I 
headquarters at Harvard, Mass. In Région III, 
W4POI and W4YB received 50 messages from 
c.d. officiais and others in that région. Région 
IV was represented by K8JAL and considérable 
traffic was handled. The Région VI RACES 
network was activated under the eontrol of 
W0WBC. Région VII had KGI1A on the air but 
no traffic was received at this station; however, 
several messages were delivered by local ama^ 
tours who received them through regular ama- 
teur networks. Of the seven OCDM régions, only 
Régions II and V were not heard from. 

At national headquarters in Battle Creek, 
K8ERA was activated and 8 messages roceived 
during the test. In addition, OCDM staffers 
W8DUA and W8DD had their home stations 
on the air. A total of 44 messages were received, 
most of them via W8YAN, the Michigan SEC. 
This was a far better turnout than we have 
ever had for fédéral c.d. in previous SETs, and 
we eannot help but be greatly pleased by it. 

ARRL Traffic 
Your own headquarters received 1701 messages 

in the SET, 1457 of which were from participaO 
iug AREC membors. Many NTS nets were 
swamped with them, the Connecticut nets in 
partieular, and several Connecticut amateurs 
made BPL on SET traffic alone. As usual, W1AW 
took the brunt of the load, handling 783 of the 
total. Other Connecticut amateurs who worked 
hard inciuded W1YBH (289), W1NJM (224), 
W1FYF (201), W1TUW (78) and K1AZG (54). 
We could have used many more. 

But this wasn't ail the traffic handled by the 
ARRL nets. We were kept busy not only with 
relaying traffic from AREC members to head- 
quarters, but also with relaying traffic from 
various officiais to Red Cross, c.d. and ARRL 
headquarters. It was a big week end for traffic- 
handling, and most of our nets had a good work- 
out. 

Many messages of greeting, praise and pledges 

, A''W<TO"" " 
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From this business-like operoting position, K2EHI, EC 
for Putnam County (Brewster), N. Y., directed the Simu- 

lated Emergency Test on October 11. 

of support for our efforts were received from high 
officiais, among them messages from Senator 
Strom Thurmond of South Carolina, the gover- 
nors of North Dakota and Georgia, and officiais 
of the folkrwing entities: Rock Hill, S. C.; Spar- 
tanburg, S. C.; Ft. Mill. S. C.; Bamwell, S. G.; 
Menlo Park, Calif.; Stutsman County, N. Dak.; 
Ft. Pierce, Fia.; Hayward, Calif.: Jamestown, 
N. Dak.; Brown Co., Wis.; McCurtain Co., 
Okla.; Edmond Co., Okla.; Warracres, Okla.; 
Bethany, Okla.; The Village, Okla.; Qklahoma 
City; Midwest City, Okla.; Del City, Okla.; 
State of Oklahoma; Miami Springs, Fia.; Brevard 
Co., Fia.; Miami: Bradonton, Fia.; Oarlsbad, 
N. M.; Eddy Co., N. M.; Redlands, Calif.; State 
Collège, N. M.; York Co., S. G.; Lacrosse Co., 
Wis.; Eau Gallie, Fia.; Ottawa, 111.; Paines- 
ville, Ohio; Willoughby, Ohio; Palo Alto, Calif.; 
Oharleston, S. C.; Summerton, S. C.; Columbia, 
S. C.; Cayce, S. C.; Greenville, S. C. We hope we 
have not omitted anyone, but probably we have. 
To those, our apologies. 

Last year we printed the call letters of each 
AREC member from whom we received a 
message. Space limitations will not permit us 
to do so again this year, but we do want to 
mention that the W/K4s came through again 

Landslides caused by heavy rains were simulated in the 
Canal Zone Section, where this gang put on an effective 
SET. Standing, I. to r., are KZ5s RM BW VR (SEC) and 
RV (SCM, extreme right); kneeling, KZSs HO JJ EP. 
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with by far tho greatost number of messages. A 
total of 399 was received from the fourtb call 
aitîa. The ninth call area was a poor second, witli 
213, l'ollowed closely by the tenth i.W/KO) with 
211 and the eighth with 189. Dowti at the bottom 
of the heap, also as usual, was the third call area, 
from whieh only 20 messages were received. The 
VEs eontributed only 7, and Canal Zone 10. 

Local Activities 
The increasc in number of reports of acîtivity 

this year, and theref'ore the increasc in total 
points, was attributablc to an increasc in mail 
reporte received—154, compared to 125 re- 
ceived last year. While encouraging, this uptum 
is not exactly phénoménal, and neither does it 
represent a maximum over the years. But im- 
provement is improvement. Let's not iook 
askance at it. 

We list the reporte of activity by states, foote 
notes indicating anything unusual. Those marked 
"hearsay" are indications of activity whieh were 
apparent from messages or other information 
received but no word received from the EC him- 
sclf. The "person reporting" is usually the EC, 
but now and then in a case where the EC was out 
of town an assistant EC or some amateur put on 
the test. Comparable figures for tho 1957 SET 
are given in pareiltheses : 

Total reports of adirify — {205) 
By mail —• .154- (125) 
By radin— 122 U2S) 
By "hearsay" — 24 

AREC tnembers represented by mail reports — 6496 ($457) 
Total known partiripation— 2712 (1971) 
Mobiles and portables — 957 (610) 
Fired stations on emergency puwei— J4t8 (87) 
AREC member messages dispatched to ARRL - 1488 
AREC member messages receiccd by radio at ARRL — 1457 
EC radio reports dispatched to ARRL — 161 (.159) 
Total points eompiîed— 21,794 (14,857) 
Area Reportcd By Points 
ALABAMA 

Jefferson County2 W4EOH 209 
Morgan County3 \V4LEN ,1.11 

BRITISH COLUMBIA 
Southern Section2 VE7APH 192 

CALIFORNIA 
Berkeley/Albany K6EDN 82 
Fast Contra Costa County W6LGW 
Fortuna3 K6EKC 
Fresno & Madera Counties K6BGO *87 
Hasard 4 

Kedlands à vicinity 2 KGGGS 106 
Redwood City, Menlo Park, W6DEF/ 829 

Atherton1.- K61EE 
Sacramento4 

San Diego1'8 VVfiLYF 897 
San José1*3 W6HZW 68 
Santa Barbara K6DXW 118 
So. Alameda County10 KÔJNW 181 
Tularc County W6ARE 77 
Vallejo1'7 VV6ZZF 130 
Western Contra Costa County K0QZG 
Whittier Area1 *9 W6LVQ m 

CANAL ZONE2 KZ5VR 116 
COLORADO 

Boulder8 W0RRV 
Grand Junction11 W0PXZ ... 
Jefferson County W0SIN 82 
San Luis Valley 11 W0KQD 

CONNECTICUT 
Rethlehem3 W1FHP 
Bloomfield12 WIPRT *92 

The Control Center Station, W1KOO, was a busy place 
during the SET in Chiftenden and Grand Isle Counties, 
Vt. Shown operating, left to right, are W1ZFA on ten 
meters, K1BNL on 2 meters and W1HIN on 75 meters. 

W1VSA is the EC 

Danhury 3 W1ADW 101 
Falls Village3 K1BEN 
Mansfield & Storrs2 W1MIIF 49 
Newïngton1 W1NJM 60 
Torrington3 

FLORXDA 
Broward County3 W4DLM 130 
Collier County 3 VV4.AZK 
Columbia County14 W4YNM 40 
Dade County1 W4S.IZ 654 
E. Volusia County1-13 \V4RWM .125 
Gulf County2 1C4.RZM 63 
Manatee C'ounty2 W4EDH 75 
Marion County 2 K4ANJ 87 
Monroe Co.2 W4ZUT 118 
N. Brevard Coxmty 3 VV4UCQ 
Okaloosa County13 W4RKH m 
Okoechobee County3.J6 \V4PZT 41 
Orange County14 W4NKD 214 
Sarasota County 4 \V4LMT 
Seminole County3 W4NGR 
S. Brevard County1 -2 W4BWR 150 
S. Pinellas County1-2 W4WPF 222 
St. Johns County2 \V4UHC 61 
St. Lucie County4 K4CXW 

GEORGIA 
Dalton4 

Fulton County 4 

Taft, Cook & Irwln Counties K4LAX *29 
Thomas County3 

IDAHO 
Pocatello1 W7BDL 72 

ILLINOIS 
Cook County2 W9HPG 736 
Danville <fc Vermillion County2 WQIT.T 147 
Evanston- W9BUK 
Fulton County4 

Greene, Jersey & Calhoun Cas.1.2 \V9IFA 83 
Mclîenry County W9KMN 94 
McLean County 2 W9SXL 165 
Monroe County11 \V9ICF 

INDIANA 
Clark County4 

Floyd County 3 KOUCE 
Harrison County 4 

Jackson County. Seymour1 W9RTH 75 
Marion County2 \V9MHP 210 
Morgan County 1«2 \V9ZSK 67 
Porter County 1 *2 W9EIIE 195 
Vanderburgh County16 \V9WUH 116 
Wabash River Basin1-2 W9TT 287 

10 W A 
Clayton County W0VQX 59 
Des Moines County 2.18 K0AAH 122 
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Guthrie Coimty 3 

.Ififorsoti County2 

Polk County 2 

vStory County1'2 

KANSAS 
VV'yandotte Countv3 

KENTUCKY 
Barron Co. & vif.31 

Boone, Campbell tfe Kenton Cos. 
Cumberland County31 

Da^. MeLean, Ohio, Muklenberg 
and Butler Counties1 

Louisville Area2 

LOUISIÀNA 
Bonita 
Shreveport-Bmsier City 2 

Westside Area, New Orléans1.2»10 

MARYLAND 
Baltimore3 

Oalvert County3 

Prince Georges County 3 

Saint Mary's County C2 

MASSACHUSETTS 
Barnstable2 

Ooncord 
Groveland1 

Pittslield15 

VValthani2-16 

Winchester 
Winthrop12 

MICHIGAN 
Rerrien County 2 

t.'alhoun County C2 

Emmet, Cheboygan Counties2 

Isabella County1 

Kalamazoo Conuty1'2'15 

Midland County13 

MINNESOTA 
Douglas «Se Polk Counties3 

Kandiyohi & Meeker Cos.2 

Olmsted County1 •2 

MISSOURI 
Springtield Area1 

West Plains, Howell County 
MONTANA 

Billings1 

Missoula Area 
Wheatland County3 

NEBRASKA 
Seward County 3 

NEW JERSEY 
Salem County 21 

Wood-Ridge20 

NEW MEXICO 
Albuquerque Area2 -1(1 

('/hâves County 
Dona Ana County3 

Eddy County1.2 

Guadalupe County 
McKinley County3 

Otero County3 

San Juan County2 

Santa Ee 
NEW YORK 

Albany County 
Bronx County 4 

K. Central Nassau County22 

Erie County 26 

Eive Towns Area (Nassau Co.)23 

lîerkimer County 
Nassau County 3 

Onondaga County 3 

Oswego County 
Poughkeepsie & OutchessCo.1.2»22 

Putnam County 
Queens County (10 Meters) 1»îô 

Scheneetady County 3 

Southeast Nassau County24 

Suffolk County 25 

West Haverstraw 
NORTII CAROUNA 

Area 22 

Areas 2A & 2B 

K0HFQ 
K0BRE 62 
W0MJH 284 
K0EXN 162 
W0ZGK 
W4TQO 101 
W4RHZ 
W4SZB 
W4NGN 144 
W4BAZ 208 
W5CYF 20 
K5MMP 140 
W5INL 98 
W3MAZ 
W3ZNW 
W3CVE 
W3FUR 79 
W1NPR 45 
W1WNP 92 
W1MRQ 108 
W1BKG 79 
W1JSM 78 
WIADR 109 
W1BB 264 

W8QQO 188 
K8CTS toi 
W8RHD 75 
W8PDF 59 
W8PDP 265 
W8BVY 83 

W0GTX 
W0VOA 69 
W0TJA 132 

W0HUI 166 
K0HHG 123 

W7YIIS 110 
W7COH 54 
W7INM 

W0ZWG 102 

.KSARY 65 
W2DMJ 89 

W5WNU 147 
W5VC 167 
K5LWN .176 
K5DAB 137 
W5BQC 37 
K5LOV 
K5GDU 
W5CIN 76 
W5FHL U9 

W2AWF 187 
W2ZAI 
W2GBX 737 
\V2GQP 
W2BGO 
W2FI 1412 
W2CYD 
\V2ZHU 'ht 
W2IIZZ/ 226 
K2GCH 
K2EHI 78 
W2IAG 162 
W2WWK 
W2DUS 'ai 
W2KNA 247 
W2EnZ 65 

W4GXR 79 
W4BAW 212 

The Carlsbad (N. M.) c.d. director sifs in at the operating 
position of K5DAB, rîght, EC for Eddy County, during the 

SET. 

Gaston County3 

NORTH DAKOTA 
DeviTs Lake3 

Burleigh County4 

A dams County4 

Emmons County 4 

Stutsman County4 

OHIO 
Adams County 3 W8KXN 
Olrrmont County 3 W8WYS 
Ouyahoga County1 W8AEU 432 
Dayton4 

Fulton County1 KSBJL 103 
Hamilton County3 W8CLS 
Henry County 3 W8SMW ... 
Hoeking County3'32 W8DCX 
Jetîerson County 3 W8ERR 
Lake County 2 W8QLJ 68 
Lawrence County \\r8EPJ 73 
Logan County2 W8LER 96 
Muskingum Coimty27 W8RVU UO 
Stark County W8AL 162 
Tiffin & Seneca County1.2 W8WAB 123 
Washington County1»2 W8VZ 153 

OKLAHOMA 
Cotnanche County K5KTW 201 
Pittsburg County2 W5BGC 130 

ONTARIO 
Hamilton Area VE3KM 90 

OREGON 
Claekamas County3 W7UQI 112 
Coos County L2 W7BLN 146 
Douglas County1»2»14 W7UZU 53 

PENNSYLVANEA 
Allegheny County2 W3LMM 648 
Cambria County 4 

Columbia County 2 W3EPL iâô 
Lancaster (îounty 3 W3KFI 
Luzerne County 11 W3DUI 
Montgomery County2 W3ZCV 226 
Sehuykill County 2 W3ZRQ 100 

RHODE ISLAND 
Barrington1 •2 W1TGD 100 
Newport1 •28 WiJFF 60 

SOUTH CAROLINA 
Àiken4 

Barmvell4 

(/harleston3 W4ZRH 
Gaffney 1 •.. 
Richland County 3 K4ÂVU 
Rock Hill, Ft. MiH, Ft. Lawn1»14 W4VEP 185 
Spartanburg County4 

Sumter4 •.. 
SOUTH DAKOTA 

Lawrence County 3 W0DQK ,.. 
Minnehaha County3 K0DYR 
Turner County W0EUJ "il 

TENNESSEE 
Chattanooga & Hamilton County2 W4JVM 195 
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In control of fixed stations in the Cabell County (W. Va.) 
SET was K8HRO, shown at the mike. That's EC W8FUM 
at left, and K8GXR standing. Both K8HRO and K8GXR 
are assistant ECs in the Cabell County AREC group. 

Huntington (W. Va.) Heraid-Dispatch Photo. 

Memphis Area2 W4BAQ 241 
Nashvilie, Davidson County W4DMU 112 
Gak Ridge W4CXY 
Washington County 3 

W4AOY *86 
TEXAS 

Raytown3 K5PEQ 
Harris County3 W5AIR 404 
Nueces County W5LOW 336 
Tarrant County K5AEX 
Tayior County 3 W5ANL 104 
Tyler County 2 W5ZTB 70 

VIRGINIA 
Arlington County2 K4MJZ 241 
Bristol & Washington County3»3^ W4THM 24 
Fairfax County 2 W4ZLN 119 
Falls Cburch1»3 VV40P 59 
Norton & Wise Counties W40FV 25 

VERAIONT 
Bennington County3*29 WIMEP 46 
Chittenden & Grand Isle Cos.2 VV1VSA 2X5 
Lemoille t.'ounty 4 

('range County 2 ■11 WlOAK 
Washington County 3 K1BGC 

WASHINGTON 
Kitsap County 3 W7UWT 105 
Spokane Area2 W7EQU 185 

WEST VIRGINIA 
Cabell County 1 VV8FUM 170 
Kanawha County3 W8CLX 
Alarsha!! County3 W8KXD 

WISCONSIN 
Brown County2*39 W9HDV 186 
Eau Claire County 2 \V9BEW 109 
Laerosse County 3 W9VRI 
Marathon County 10 W9VHA *84 
Racine County 2 W9SZL 125 

WVOMING 
Sheridan3 K7EWV 
' Bettered iast year's score. 2 Reports reeeived by both 

radio and mail. 3 Report rereived by radio only. 4 f îearsay 
report, KO not bearti from directly. r' Oct, 8» ^ Sept. 2,j. 7 Cet. 7 & U. « Cet. 26. 9 Cet, 31. »0'Oet. 16. u Reported no 
test held. 12 Ort. 6. ls Oct. 20. 14 Cet. 10. « Cet. 13. 16 Cet. 
11-19. 17 Cet. 10-12. 18 Sept. 20-21. 19 Cet. 21. ^ Ont. 15. 21 Ont, 30. 22 Ont. 6, 9, 10. 11. 23 Score ineluded in \V2FI 
report.-6 Ont, 6 te 13. 26 Oet. 12 & 16.27 Sept. 28.28 Oet. 22. 29 Oct. 14. 39 Oet. 12 & 13. 31 SEC mail report, EC radio 
report. 32 Participated under Washington County EC 
W8VZ. 33 Includes eCven KC jurisdictionsr U'#* QBR 
JKX CLG BXA DUS UAL GQP ZAI, KSKSP. 

Miscellany 
South Carolma had a statewide exercise under WIAKC» 

Beaucoup trahie was originated to W1AW and the Red 
Cross stations, and answers received back in jig time. 

W4EOH (Ala.) suggests a standard participation message 
to simplify trahie into headquarters, to i)e publtshcd in QST 
with the 8ET announcement 

" Not much of a score, but will be easy to beat next year — 
SET instructions didn't arrive until Oct. 14, suggest car lier 
mailing.'' — K6JNW. "F.verybody pre-oecupied with civil 
defense, so no SET in Grand Junction, Colo." - WftPXZ. 
"Had promises of raore participants but they didn't show. 
Typical?" — U'0S'/.V. Coin, vlisnally, but not thîs yearl — 
G.H.) "Trying to work along with the e.d. people here to 
gain a further tmderstanding between AREC and RACES, 
a slow but sure battle." — WlEOR, SEC Conn. 

"Ail broke îoosel So many stations idiecked in so 
fast we made no attempt to take personal station trahie to 
ARRL. . . . When you expert about 10 or 15 stations and 
you end up with 56 in ail, it's most encouraging. . . , 
N'ever underestimate a hain. , . . This was the best turuout 
\ve have ever had."— IV4WI'F, &t. Petc, Fia. "The 1958 
ARRL SET was without a doubt the best Florida bas ever 
had." — W41YT, SEC. E. Fia. 

" Everything eonsidered, the test was an unqualified 
success in ail ways — pointed up a lot of things that need 
hashing over."— ir&SÀ'L, McLcan Co., iU. "AU trahie 
was made up in advance and there was something for every- 
body to do. Our score is getting higher eaeh year."—• 
W9EHE, Porter Co., Ind. "Under 'Computatiou of Score' 
1 objeet to limitation in message eounts. We should count 
many more which we handled for KCs and AREC mem- 
bers."  \V9TT, Wahaxh River Valley. "The feliows here 
In Btory County. lowa, are working very hard on AREC." - 
K0EXX, "I have no suggestions. I tiiink you are doing a 
fine job. Competing against previous scores is a good idea 
and hardly see how it wouid be practical to compete with 
others."- U'4XGX, Daviev#, etc., Counties, Ky. "Suggest 
two copies of form be furnished so can keep eopy without 
having to recopy entire ïorm." K5MMP, Skreeepori, La. 

" ExeeUent coopération froxn area nets in taking trahie." 
•— iViyPR, Barnalable, Mas#. "More test alerts are neces- 
sary; we need an emergeney generator ; we ali got a lot of 
good expérience from the SET." — IVSRHD, Emmet- 
Cheboygan Cos., Mich, "Getting favorable publicity is a 
ticklish situation because of a few cases of six-meter TVI." 
— WSQQO, Ben ien County, Mich. "We fiud that drills 
lose interest without some eontest feature." - ir^ST'F, 
,Uidland County, Mich. " We are ail very much disgusted 
vvxth c.d." - WTCOH, Missoula, Mont. " Fourteen new 
uiernbers signed up due to SET." —- W5WNTJ, Albuqucrquc, 
N. M. " A roarinq success. Messages were slow in eoming, 
as aU wanted to draw the test ont as long as possible." -~ 
K5LWN, Dona Ana County, N. AI. "This year 1 beUeve 
that New Mexico had one of the best SETs that has ever 
been put on."—K6DAA, SCM N.M. "ït is our opinion 
that this was the best SET effort to date." - ■ WèHZZ, 
PougUkeepsie, N. V. "Our lirst SET, aU the feliows were 
really enthused. .\mazcd at volunteers who relayed messages 
to W3PZA and K8JAL, they sure deserve lots of crédit." — 
WiEHZ, ÏT. Havcistrate, X. ï. " W2LGK mobile modulator 
broke down during driU and bis message was sent by c.w." 
•— IVïrAG, Queens Co., A'. 1". " We stage a slmulated test 
once each month, spunsored by AREC and c.d. alternately. " 
—- \V4BAW, A'. C. ..Irca® $A & £B. "Througliout the state, 
the best turnout for the ARRL and c.d. ever." —WUFF, 
Ne.ivport, R. 1. 

The Oak Ridge, Tenn., gang under W4CXY waited for 
the customary statewide alert via the SEC on 75 meters, but 
deeided to go it alone when nothing happened. A hurricane 
was simulated. The statewide alert was ealled later in the 
day. 

"Too much football and murder stories down here for 
the newspapers to pay much attention to the lowly ham 
who causes TVT, but we are going to make believers out of 
thn.se guys one of these days. Red Cross served rolls and 
coffee both days of the test." — WoAIR, Harris County, 
Texas. 

"There was no idle talk observed at any time. There was 
no confusion. Each and every transmission was short and 
concise. 1 havo never seen an opération run so smootlily." 
lioAEX, Tarrant Co.. Texas. "We have done weU because 
of the members in the organization. They are eertainlyof 
the best caUber. Wo aot as the AREC." ■— K4MJZ, Arling- 
ton, Va. "Praetically aU the work and planning was done 
by the assistant ECs — yours truly just observed." — 

52 QST for 



W8FUM, Cabell County, ïr. Fa. "These statewdG phone 
and c.w. nets are extremely vvell operated, with ail hands 
ixdhering: to the uistnietions of the NOS. But. after seven 
years of driUs, «hould it be uthcrwise?" — WâBGO, Radio 
OJficcr, N. State. 

Many ECs. sorne old and somo new, went ail ont to put 
on a good show. Those vvho were suceessful are imually 
prone to give ail the crédit to the AREC members inaking 
up theîr organizations, but, as we have always said, leader- 
ship is important. We compliment ail. those who eonducted 
a 1-5 ET or tried to, especially those who sueceeded in better- 
ing their last years' scores, and in particular those big-oity 
ECs who underwent the considérable difficulty of coordinat- 
iug complicated opérations in heavily-populated districts 
involving hundreds of members. From many big cities we 
received no reports, but to the following ECs, vvhose groups 
were responsible for 800 or more points, we ofïer our sincere 
congratulations: WOLYF, San LHego, (.'slif,; VV6DEF/ 
KblEE, Rcdwood City, Menio Park, Atherton, Calif.; 
SV4SJZ, Dade County (Miami), Fia.: W9HPG, Cook 
County (Chicago), 111.; \V2GBX, Krie County (Buffalo), 
N. T.; W2FÏ, Nassau County, N. V.; VV8AEU, Cuyahoga 
County (Cleveland), Ohio; WSLMN, Allegheny County 
(Pittsburgh), Pa.; VVr5AIR, ITarris County f'iîouston), 
Texas; W5LOW, Nueces C-ounty (Corpus Christi). Texas. 

Some of the larger cities were eonspiouous by their ab- 
sence. Where, for example, were the big scores that should 
have been fortheoming fiom Boston, New York City, 
Waslûngton, Philadelphia, Détroit, St. Louis, Kansas City, 
Milwaukce, Minneapolis, Dallas, Denver, Seattle, San 

Francisco and Los Angeles? Had these- eome through in 
the same way that the above came through, what an 
SET this wouid bave been! Noxt year, fellowa? 

W3ZRQ, EC for Schuykiil County (Tamaqua), Pa.f explains 
the SET plan to C.D. Director Richard Bassier. Standing, 

left to right, are W3s PTM RZV LDV and CPR. 

A.R.R.L. QSL BUREAU 
The function of tho ARRL QSL Bureau System 

is to facilitate delivery to amateurs in the United 
States, its possessions, and Canada of those QSL 
cards wMcb arrive from amateur stations in other 
parts of the world. Ite opération is made possible 
by volunteer managers in each W, K and VE 
fall area. AU you have to do is send your QSL 
manager (se.e list below) a stamped self-addressed 
envelope afiout 4^ by 9V£ inches in size, with 
your name and address in the usual place on the 
front of the envelope and your call printed in 
capital letters in the upper left-haud corner. 
Wt, Kl — G. L. DeGrenier, VYIGKK, 109 Gallup St., 

North Adams, Mass. 
W2, K2 North Jersey DX Association, Box 55, Arlington, 

New Jersey. 
YV3, K3 — Jcsse Bieberman, VV3KT, P.O. Box 400, Bala- 

Cynwyd, Pa. 
W4, K4 — Thomas M. Moss, W4H YW, Box 644, Municipal 

Airport Branch, Atlanta, Ga, 
W5, K5 — Brad A. Beard, \V5ADZ, P.O. Box 25172, Hous- 

ton 5, Texas. 
W6, K6 — Horace R. Greer, \V6TI, 414 Fairmount Avenue, 

Oakland, Calif. 
W7, K7 — î^alem Amateur Radio Club, P.O. Box 61, 

Salem, Ûregon. 
W8, K8 —- Walter E. Musgrave, W8NGW, 1245 E. 187th 

St., Cleveland 10, Ohio. 
\V9, K9 — J. F. Oberg, W9DSO, 2601 Gordon Drive, Floss- 

moor, 111. 
W0, K0 — Alva A. Smith, VV0DMA, 238 East Main St., 

Caledonia, Minn, 
VE1 —• L. .1. Fader, VElFQ. P.O. Box 663, Halifax, N. S. 
YE2 — George O. Oonde, VE2YA, 188 Lakeview Ave., 

Point Claire, Montréal 33, Que. 
VE3—Leslie A. Whetham, VE3QE, 32 Sylvia Crescent, 

Ha.milton. Ont. 
VE4 — Le» Cuff, VE4LC, 286 Hutland St., St. James, Man. 
VE5 — T'red Ward, VE50P, 899 (Jonnaught Ave., Moq.o 

Jaw, Sask. 
VE6 VV. R. Savage, VE6EO, 833 lOth St., North Leth- 

bridge, Atla. 
VE7—-H. R. llougii, VETHR, 1681 Frceman Rd., Vic- 

toria, B. G. 

VOl, — Ernest Ash, VOIAA, P.O. Box 8, St. John's. Newf. 
V02 — Douglas B. Ritcey, Dept. of Transport, Goose Bay, 

Labrador. 
KP4 — E. VV". Mayer, KP4rvD, Box 1061, San Juan, P. R. 
KII6—Andy H. Fuchikami, KH6BA, 2543 Namanu Dr., 

Honolulu, T. H. 
KL7— KL7CP, 310-LOth Ave., Anchoragc, Alaska. 
KZ5—- Catherine How, KZSKLA, Box 407, Balboa, C. Z. 

IS YOURS ON FILE 
WITH YOUR QSL MGRjL 

toi   cftu-\ ^ \ 

4 
\\ 

YV5ABD asks us to point out that Danny 
Weil ("Yasme II to Aves Lsland," Deocmber 
QST) was not the licensee of YV0AB. The calls 
\Ar0AA and Y\r0AB were issued to the Radio 
Club of Venezuela and YV5GO respeetively. Mr. 
Weil was allowed to be ouly a second operator 
because in Venezuela a foroigner catmot be issued 
a call. 

Various Cauadian amateurs are getting to- 
gether to establish au 11-meter trans-Canada 
network, meeting every Sunday at 1.100 PST ou 
approximately 27,100 kc. 

Longest club name'!' The Louisiana State Uni- 
versity and Agricultural and Mechanical Collège 
Air Force Reserve Offieers Training Corps MARS 
Station and Amateur Radio Club.    KSELP 
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Portable and Mobile Rules 

A Summary of the Regs for Opération Away front Home 

Iam about to go on a trip aeross the country, 
and I plan to take my rig along. How do I 
notify FCC and what address do I write?" 

.Uong about the thne that the snow melts, the 
grass springs up, aud the boss puts the vacation 
roster on the bulletin board, this question pops 
up in the League's bulging mailbags. This year 
we're trying to beat you wandcring hams to the 
punch — and avoid sténo overtime in answering 
queries. Let's cover whom you should notify, 
under what conditions, how often and what the 
notice should contain. 

First of ail we want to remind readers that the 
pertinent régulations were made more libéral 
effective a year ago. Thus, if this article départs 
from the way you have been notifying for your 
previous travels, don't be confused — this way 
is now the right way. 

When: Anytime you are going to operate away 
from home for more than 4.8 hours without a 
return to the address shown on your license, 
whether portable or mobile, you need to be eov- 
ered by a notice to FCC. Formerly, such notices 
were valid for 30 days; under présent rules they 
are valid for periods up to a year provided there 
is no change in the facts containod in your notice. 
For example, if you always go up to your country 
place the last week end of the month and operate 
from there, you can now send one notice for the 
whole year, giving the expected dates and the 
other information mentioned in this discussion. 
If you're a traveling saiesman who always follows 
the same route, again you may submit one notice 
a year, giving the approximate dates and places 
for ail your trips. If, after scnding in a notice for 
either type of activity, you décidé to change the 
routine in any respect, then an additional notice 
is required; otherwise, you need send a notice 
only once a year. 

To Whom: There are 24 FCC districts scat- 
tered around the country and its possessions, 
eaeh headed by an Engineer-in-Charge and en- 
oompassing a certain amount of real estate. The 
approximate district boundaries are shown on the 
map; a list by counties can be found in the chart 
on page 79 of the 41st or 42nd édition of the 
License M armai. You mail notices to the Engineer- 
in-Charge of each district in which you plan to 
operate. The point is that FCC wants to be able 
to reach its licensees within a reasonable time, 
and if you're not home it wants to know just 
where you can be reached. You may mail a post- 
card, carbon copy or even mimeographed notice 
early enough for the notification to reach eaeh 
engineer before the opération begins. It's wise to 
make a notation in your log as well. 

What: ilore it's probably best to quote di- 
rect.ly from the rules; you eau peei off the parts 
of the notification not applicable to your partieu- 
lar case: 

Section 12.91. Notice of opération. . . . 
The notice required by this section shall contain 
the follo-wing spécifie information: 
(a) Name of iiceusue. 
(b) Station oail sîgn. 
(c) Authorized fixed transmitter location. 
(d) i'ortabie location(s), or mobile itinerary as spe- 
eifieally as possible, or temporary fixed transmitter 
location, or new permanent fixed transmitter loca- 
tion. 
(e) The dates of the beginuing and end of each 
period or opération away from the location speci- 
fied in the station license. 
(f.) The address at which, or through which, the- 
Ucensee eau be readily reached. 
(g) In the case of mobile opération, the officiai 
name, registry number or license number (includ- 
ing the name of the issuïng state or territory, if any) 
of the aireraft, vessel, or land vehicle in which the 
mobile station is installed and operated. 

Temporary Fixed Stations: You will see by 
paragraph (d) that the présent rules also apply 
to temporary fixed locations of amateur stations, 
such as collège dorms and Army barrucks. For 
the collège boy, one notice at the start of the 
school year is now enough; the only différence 
is that this notice for a temporary fixed station 
should go not only to the District Engineer, but 
also to the Fédéral Communications Commission, 
Washington 25, D. C. Another notice is required 
when you go back home, if the original notice did 
not specify an ending date. 

Canada: American hams whose vacation 
travel will take them into Canada can get permis- 
sion from the Department of Transport, Ottawa, 
Ontario, to operate under their U. S. calls in 
Canada. (Since there is no Canadian équivalent 
of the IJ. S. Novice and Teehnician Classes, 
holders of these classes are not eligible.) You 
should request the necossary forma from the 
Department of Transport a few woeks before 
your planned departure. A reminder: when a 
IT. S. licensne opérâtes outside the country, he is 
required to notify the FCC Engineer of his home 
district in advance. 

Canadians coming south can get application 
blanks from the Seeretary, Fédéral Communica- 
tions Commission, Washington 25, D. C. The 
VEs also notify FCC Engineers for the districts in 
which travel is coutemplated, in the same manner 
as W/K licensees. 

Mexico: Foreign visitors to Mexico who hold 
iicenses in their own countries can seeure mobile 
licenses for Mexico. Application is made through 
the Liga Mericana de Radio Experimentadores, 
Liverpool 195-A, Mexico 6, D. F. (For further 
détails, see page 84, QST for December, 1957 
and page 77, April, 1958.) 

Identification: When you are operating mo- 
bile, you must show your approximate geographi- 
cal location. Some examples of correct phone 
procédure follow: 

"W9XNX this is W1XXX mobile in Pitts- 
burgh." 
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United States Radio Districts 
Àddress the District FCC Engineer-in-Charge 

1 — j àQO Customhouse, Boston 9, Mass. 
2—748 Fédéral Building, 641 Washington St., New 

York 14, N. Y. 
3—1005 New U. S. Customhouse, Second & Chestnut 

Streefs, Philadelphie 6, Pa. 
4—400 McCawley Building, Baltimore 2, Md. 
5—-402 Fédéral Building, Norfolk 10, Va. 
6—718 Atlanta National Building, Atlanta 3, Ga. 
7—312 Fédéral Building, Miami 1, Fia. 
8^—608 Fédéral Office Building, New Orléans 12, La. 
9—^324 U. S. Appraîsers Stores Building, 7300 Wingate 

St., Houston 11, Texas. 
10—401 States General Life Insurance Building, 708 
Jackson Street, Dallas 2, Texas. 
11 —-Mez 50, 849 South Broadway, Los Angeles 14, Caiif. 
12^—323A Customhouse, 555 Battery St., San Francisco 
26, Calif. 
13—502 U. S. Court House, 620 S. W. Main St., Portiand 
5, Oregon. 

14^—802 Fédéral Office Building, First Avenue and 
Marian, Seattle 4, Wash. 
15—521 New Customhouse, 19th St., Denver 2, Colo. 
16—208 Fédéral Courts Building, 6th & Market Streefs, 
St. Paul 2, Minn. 
17—3100 Fédéral Office Building, 911 Walnut St., 
Kansas City 6, Mo. 
18—826 U. S. Court House, 219 South Clark St., Chicago 
4,111. 
19—1029 Fédéral Building, Détroit 26, Mîch. 
20—328 Post Office Building, Ellicott & Swan Sfreets, 
Buffalo 3, N. Y. 
21—502 U. S. Customhouse, Court House & Post Office, 
Honolulu 1, Hawaii. 
22—322-323 Fédéral Building, Post Office Box 2987, 
San Juan 13, Puerto Rico. 
23—Room 53, U. S. Post Office Building, Anchorage, 
Alaska. 
24—718 Jackson Place, N.W., Washington 25, D. C. 

"K0XYZ this is WAGXYZ mobile ubout 15 
miles east of Houston on Route 90." 

"WSQRK from 'W4QSÂ portable on Cape 
Cod." 

Ineidentally, FCC aeeords no récognition to 
that oft-heard phrase, ''fixed-portable" or to 
the equally-well-worn "mobile One," "portable 
Four," or variants of either. 

When you operate e.w, away from home, it's 
simpler: No raatter whether you're on dry land, in 
the air, afïoat, or motoring down route 6, so long 
as you are in the United States the only proper 
way to sign is with the slant bar and district num- 
éral — e.g., "W0XYZ de W7XXX/2." 

The oîdy times the words "aeronautical mo- 
bile" or "maritime mobile" (or the e.w. équiva- 
lents "/AM" and U/MM") are oorrectly used by 
American amateurs is when they are engaged in 
communications from aboard a plane or ship 
over or on international waters. 

Examples of Notices: First, a collège student 
plans to operate his rig as a temporary fixed 
stat ion : 

The Secretary, 
Fédéral Communications Commission 
Washington 25, D. C. 
Dear Sir: 

This is notice that anmteur station W2QRT wlll 
be operated at a temporary fixed location, Dormi- 
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tory 9-F, Podunk State Collège, Kansas, from Oc- 
fcober 1, 1959 to December 15, 1959; January 4, 
1960 to January 31, 1960 and February 10, 1960 to 
May 31, 1960, During these periods, mail tnay be 
addressed to Box 295, Podunk Station, Kansas. 

Sinecrely yours, 
John A. Smith, W2QRT 
1434 Nbrth Rattlesnake 
Horseheads, New York 

Oopy to: District Engineer-in-Charge 
3100 Fédéral Office Building 
Ixansas City 6, Missouri 

Next, a two-week vacation involving portable 
opérations: 

Engineer-in-Charge 
Fédéral Communications Commission 
1600 Customhouse 
Boston 9, Massachusetts 
Dear Sir: 

This is notice that amateur station W4ABC wili 
be operated in portable status at Johnson's Camp, 
Algonquin, Maine, betweon April 25 and May 10, 
1959. 

John A. Smith, \Y4ABC 
1357 W. Evergreen Ave. 
Springfield, Ala, 

Ànother for an extended mobile trip, with 
multiple copies in separate envelopes addressed 
to eacli district office involved: 

Engineers-in-Charge 
Fédéral Communications Commission 
Districts 18, 17. 15, 11 
Gentlemen: 

This is notice that amateur station \V9XYZ will 
be operated in mobile status along the îtinerary 
and for the dates shown below. Installation is in a 
1957 Ford sedan, Illinois license plates 827-918. 
May 4-6, 1959 U. S. Routes 80 and 6, Chicago to 
Omaha 
May 7-9, 1959 Routes 6 and 30, Omaha to 
Denver 
May 10-12, 1959 Routes 40 and 189, Denver to 
Provo, Utah 
May 13-16, 1959 Route 91, Provo to Los Angeles, 

Mayfair Motel, Océan View Ave., Los Angeles, 
Calif.) 

Yours truly, 
John A. Smith, VV9XYZ 
327 Brandon Avenue 
Glen. Ellyn, Illinois 

Mobile Laws 
In several states and municipalities, there are 

laws vvhich deal in one way or another with mo- 
bile radio communications. While they affect 
normal amateur opération but little, it is well at 
least to knovv about their existence. We présent 
herewith a summary of such laws on which we 
bave bcen able to obtain information, with no 
guai'antee of its completeness: 

Oaliforuia: Los Angeles has a city ordinancc 
prohibiting the installation in a motor vehicie of 
receiving equipment which can tune to municipal 
(fire and police) frequcncies. 

Gonnecticut: The law prohibits the operator 
of a motor vehicie from using two-way radio 
wliile such vehicie is in motion, but is intended 
primarily to cover subecribcrs to the téléphoné 
company's mobile service, and specifically ex- 
empts amateurs, RACES, and most other mobile 
services. 

Florida: The law prohibits the use in a motor 
vehicie of equipment capable of receiving on 

police frequencies; however, amateurs are spe- 
cifically exempted. 

Indiana: Prohibits use in motor vehicles of 
equipment capable of receiving on police fre- 
quencies. 

New Jersey: Prohibits use in motor vehicles of 
equipment capable of receiving on police frequen- 
cies, unless user has a permit from local chief of 
police. 

New York: Same as New Jersey. Additionally, 
the city of New York prohibits the operator of a 
motor vehicie in motion from using two-way 
radio equipment: no exemption for amnteurs. 

North Dakota: Prohibits installation and use 
of mobile short-wave reeeivers without a permit. 
(Like many others of this nature, the law was 
originally passed to give authorities a means to 
control "ambulanee-chasers." To our knowledge 
it has never been applied to amateurs, though 
teehnieally it could be.) 

South Dakota: Same as North Dakota. 
As a matter of interest, the states of Gonnecti- 

cut and Yermont prohibit the installation of a 
télévision set in a motor vehicie in a location 
where it can be seen by the driver! 

It goes without saying that any amateur oper- 
ating mobile should double-check to make certain 
he has both his motor vehicie operator license, 
registration, and amateur license always in his 
possession. — P. W. [05^—1 

11 

Bruce Damerell, K9GCD in Joliet, III., illus- 
trâtes a basic principle with the following prob- 
lem: In the circuit shown below, Si is first closed 
and Ci charges to the battery voltage Then S\ is 
opened and iSa is closed. \Vhen things settie 
down, what is the voltage aeross C'i? 

In the eleetrical-tape problem last month, you 
don't have to worry about the facf. that each 
turn has a slightly greater length thau the pre- 
eeding one. The area of the edge of the tape is the 
area of a 6-incli diameter circlc minus the area 
of a l-inch diameter oircle, and the length cquals 
the area divided by the thickness. If you want 
a number, it would be 175x or 549.8 inches. 
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Edison Aword to K2KG J 

J'xjhim m. j. MADEr K2KGJ, of Clark, N. J. 
was chosen to receivc the 1058 Edison award, 
sponsorod liy the General Electric Co. 

Madey, an 18-year old high school student, was 
selcctod from a large field of worthy candidates 
because of his outstanding public service in 
handling more than 12,000 messages and télé- 
phone ealls for isolated South Pôle personnel. 

Cérémonies were held at the Sheraton-Carlton 
Hôtel in Washington, D. C., on February 20, and 
were attended by many prominent amateurs, 
military personnel, FCC Commissioners, and 
other govemment personnel. In fact, this annual 
Edison award ceremony always brings out many 
of the well-known names in communications 
along the East coast and is one of the best "ham- 
fests" that we get to attend. We'd like to see a 
wesCcoast version of this someday. 

In addition to the many prominent people 
présent at the cérémonies, telegrams of congratu- 
lations were received from Vice-President Rich- 
ard Nixon, General Curtis LeMay (K4RFA), 
Rotarv of Clark, N. J., and Herbert Hoover, jr. 
fWOZH). 

The principal speaker of the evening was the 
Reverend Daniel Linehan, S.J. (WlHWK), 
whose expériences in Antarctica have already 
been reported in QST (December, 1958, p. 78). 
Here is some of what Father Dan had to say. 

We meet here tonight to houor one who has performed 
a ineritoriouà public service while he foliowed his hobby 
of amateur radio as a citizen of these United States. The 
récipient of tins award has been earefully chosen from the 
many names suggested, and it is oniy after a great amount 
of study on the part of the judges that such a choice is 
made. When you see the list of names of candidates and the 
efforts that have been expended by some of them, you reai- 
ize the difficnlty the judges are placed in. 

Although tliis award in fact sets one person apart from 
the others tonight it morally ineltides the others of this 
nation for the pxiblic service they have too renderecL The 
gratitude of America is due theto. I feel, too, that the Edison 
Award Committee of the General Electric Company shouid 
al ko bc cungratulated for the labors they have accomplished 
in having effcctcd this award. Although a radio amateur 
may onjoy his hobby without expeetation of reward or 
rémunération, it is nice to know that his extra labors are 
appreciated. 

VV7hat is a radio amateur'/ The Fédéral Communications 
Commission defines hîm as "... a person interested in 
radio technique solely witb a personal aim and without 
peeuniary iuterest, holding a valid iicense îssued by the 
ECO authorizing Mm to operate licensed amateur stations." 
That is the définition on paper, and perhaps that is ail the 
sdf-called "ham* means to others outside the fold of ama- 
teur radio. To us who are actively engaged in this hobby, 
we know that the ham is aomefcbing more than this. Gur 
group is made up of ail sorts of people — wealthy and pour, 
learned and unlettered. Protestant, Catholic and Jew, young 
and old. Color and creed are no more of a handicap than is a 
physical disabillty. There are old timers and there are nov- 
ices. We are quite a cross section of America. Amateur radio, 
however, permits us to do a ict of things that others cannot 
do — we can enter the homes of one another, and meet 
people on the opposite side of the earth; we can know almost 
everytlnng that goes on in another man's life, what he or she 
works at in their business; their ambitions; theii sports; 
their physical ailments; where they have travellcd to; what 
their weather is at the moment: how many members in their 
family; their favorite dessert; their favorite book; their fa- 
vorite presidential candidate; their eomplaints; their woes 

m 

WlHWK left, 
K2KGJ right. 

i 

- we know almost everything about them, except what 
they look like. An amateur too, is a very Mendly person — 
not only willing to help another but eager to do so. Witness 
the number of amateurs who take so much of their own time 
to run code classes for beginners: how ail hands will rally 
around to help raise a new towei for an antenna; how many 
will volunteer their time to help work on your rig. Listen to 
the adviee that is gîven over the air on how to improve this 
or that pieee of equipment, — this is not just hoasting and 
ahowing off ones superiority — - it is relaying knowledge that 
someone else gave to him in the pasfc. Witness how amateurs 
will allow themselves to be regulated into a "net" that they 
may be of greater aid to the group at large; how they par- 
ticipate in field day aetivities or rush to aid in time of dis- 
aster, whether it be fîood, hurrjçane or tire. The contribu- 
tions of time, equipment and effort on the part of some in 
Civil Defense Work is a public contribution that is beyoud 
eosfc. To the amateur these things are a sort of duty, a volun- 
teer ed duty, if you will, that has been born in a spirit of 
generosity and the desire to be friendly. Perhaps one of the 
outstanding exemplifications of this duty is the program of 
handling and relaying messages to ail parts of the country. 
Today amateur radio has becotne almost a necessary Unk 
between Americans in exile and their families at home. 

Men in the service, scientists on some remote project, 
artisans on some distant construction job, have found that 
amateur radio has made their lot the more easy to bear. 
For such as these the novelty of the new land they are visit- 
ing soon wears off and they are forced to settle down to a 
routine existence. Barracks life at its best is not the easiest 
form of life fer an American. The constant eating of the same 
food day after day, looking at the same faces, forced to Uve 
with the same personalities, — not everyone can be happy 
under these conditions and although he longs to he back 
with his family and loved ones, there is no way ont, and the 
thought of this being bound in can afîeet many a man's out- 
look. We know how morale otficers and others in charge try 
to arrange programs to take eare of récréation and to ease 
the mens lot, but such efforts are only partly successful. 

^tories of expéditions of other years impress one witn the 
feeling that "cabin fever" is one of the necessary psyeho- 
pathic diseases of any expédition to a remote iand. We read 
how people living under confined conditions away from 
home for a year or so begin to loath one another. Usually 
the relief party tliat arrives to replace them will find a camp 
fui! of men who will not speak to one another and who have 
but one project in life ai the moment, and that is to get 
away from their place of confinement, return to their native 
land with the hope that they never see eaeh other again. 

In some of my own expériences of tiie past few years I 
have found that living in close confinement in places like 
the Antarctic has not produced this spirit of loathing and 
hatred in the camp, There the spirit of comradeship and 
camaraderie is quite eontrary to the camps of other times 
and places. Strong friendships have been foimed and life- 
long pals have been found. You may ask about the morale 
of a base as you visit it and invariably it is the same boast 
"We have the best base in Antarctic." You reafiy have to 
question pretty elosely to find any eomplaints. What has 

(Gontinued on paye 69) 
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s «« Kinks 
For th.e Expérimente; 

BANDSPEEADING THE BC-4BS 
This raodifiration to the popular 0-9,1 Me. 

Oommand roceiver shouid appcal to both old 
hands with surplus equipment and those new- 
comers %vho are using tliis receiver as a mainstay 
of ( hoir stations. The end result of about an hour's 
work on the BC-455 vvill double ite bandspread 
so that the 40-meter boud covers about 2 Vo inches 
of dial cireumference eompared with the original 
one ineh it occupied. 

First, take ofif the ou ter dust eover of the re- 
ceiver and remove the eover over the tuning 
oapacitor. In order to do this it will be necessaiy 
to remove two of the i.f. cans and several tubes 
unless a right angle screvvdriver is avaiiable. This 
provides access to the two bolts ou the eover of 
the plate that supports the 12K8 grid cap lead. 
Now remove ail rotor plates from the capacitor 
except the right-hand three in eaeh section (look- 
ing at the capacitor from the rear of the receiver). 
Replace the dust covers. The dial will now have 
to be roeaiibrated. First paint it completely with 
black enamel. Loeate the 40-meter band with a 
transmitter, signal generator, or the 7.335-Mc. 
Cunadian Observatory signal. The rest of the 
calibration is best done with a 100-kc. crystal 
ealibrator that has been cheeked against WW'Y. 
The dial can be ealibrated by seratehing it at 100- 
kc. intervais. Commercial decal numbers vvill 
dress it up and give it a professional appearanee. 

— Uovey M. Cowles, WSJWZ 

PENCIL LIGHT FOR DARK CHASSIS 
CORNERS 
The 110-volt pencil soldering irons with 

«crew-in tips will also accept the small 
TÎ'-J-watt "night light" bulbs. This make.s a 
convenient light for searchiug dark châssis corners, 
and is also usefui when you're looking under the 
workbeuch for small parts. 

— C. ("W, WSEBZ 

FINDING PORTABLE GENERATOR 
FREQUENCY 
Browsing through old copies of Q&T, 1 came 

aeross an article in the October, 1956 issue, 
page 30, eiititled, "Cheeking the Frequency of 
Portable A.C. Generators." Having vvrestled with 
the same problem recently myself, this article 
interested me, but the author specified one thing 
that 1 did not have - commercial power of ae- 
eurate known frequency. I am. now locuted in 
the southem part of the Philippines, and the 
nearest commercial power of any aceuraey is 200 
miles away! 

I had heard that ordinary electric elock ac- 

euraey is controlied by the frequency of tho 
power. If the dock wore idugged into a generator 
with an output frequency of 00 c.p.s,, it shouid 
keep perfect time. However. if the generator 
frequency were faut or slow, the dock would 
gain or lose time. When I want to cheek the speed 
of the generator 1 plug in an electric dock and 
time the interval for the sweep second hand to 
make one complété révolution with a stop watch. 
if it takes over a minute I know the frequency 
is low, and if it takes less, the generator is rtuming 
fast. The formula used to find the generator 
frequency is 3000 dividod by the number of 
seconds for a complété révolution of the dock 
second hand. 

— John Lawless, WlYEF 

SOCKETS FOR 1625s 
While building a new transmitter, I found I 

neotlod v-prong tube Rockets for the 1625 
tubes. Tho ARO-S transmitter from which I 

Fig. 1—Métal strips on ARC-5 sockets permit easy mounf- 
ing on other surfaces. 

obtained the 1625s eontained 7-prong sockets 
but they were uselees in their original state since 
there was no convenient way to inount them on 
the new diassis. I checked the tube tables in the 
Handbook and found that pins No. 2 and 5 on the 
.1.625 have no internai connections. So, I drilled 
out the rivets of pins 2 and 5 on the sodeet, 
eularged the holes a bit and piaced a small strip 
of métal to eaeh of the holes as shown in Fig. 1. 
Tliis arrangement permitted me to momit tho 
socket on the new châssis. 

 Richard Niessen, KêSRA 

NOISE SNIFFER 
rrvKANSiSToRizED b.c. rcceivers are very usefui 
' in loeating poekets of motor noise. Tuuc the 

receiver to a spot at the high end of the b.c. band. 
Move the receiver around the origine cumpart- 
ment and over the vallons panel instruments 
while listeniug for noise Uot. spots. This technkiuc 
can aiso be used around the fixed station for 
loeating noisv electrical appliances. 

-Eli 11. Laakko, W'SQMP 
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SEALING OUTDOOR ANTENNA 
CONNECTIONS 
Have you ovor bccti plagued with eroded 

mitcuna conncptions? Krratie toading of the 
(•nuismitter, or noises in tho mviver eau somc- 
times be traeerl to such a condition. Some 
amatcu rs use eaudlu wax to seal opcn antenna 
connections; however, tliis provides only a tem- 
porary seal. Cîonstiint bcating by the vveather 
will cause tliis type of seal to ecack and allow 
moisture to enter the connection. What to do 
about it? Use that old picce of coax! Remove the 
outside jacket and slneld from a piece of the cable. 
Strip about '-e inch of the insulation from the 
conductor. Holding the exposud piece of the cen- 
ter conductor with a pair of pliers, bring the dame 
of a match uuder the insulation at the other end 
of the cable. After a few seconds, the insulation 
will melt and start dripping off in a molten form. 
ITold the cable over the eonuection to be sealed 
aud let the drippings fall onto the connection. 
IVhen the joint is sealed, let it set for an hour or 
so. Now you have a sealed connection that eveu 
old man vveather cau't touch! 

— David L. Cabanisx, WITXJW 

LOW-POWER V.H.F. DUMMY ANTENNA 
An easily constructcd dummy antenna and rela- 

- tive povver output indicator is shown in 
Fig. 2. The indicator is a 32-volt 15-watt iamp 
which can be obtaineil at most electrical supply 
distributors. Capacîtor Ci is inserted in sériés 
with the miter conductor. should have an 
approximate value of tO-upf. for frequencies 
hotween 28 aud 50 Me., and 3-/ijuf. for 144 Me. 
A miniature variable capacitor or trimmer can 
lie used in place of the fixed value so that the 
dummy is useful on several bauds without neod 
for ehanging capacitors. 

32V. 15WATT LAMP 
BASE CUTÛFP AS SHOWN 

No. 14 WIRE 
,S0L0ERED TO /CONNECTOR AND , LAMP BASE 

ffgj. COAX CONNECTOR 

ORYSTAL MICROPHONE TIPS 
Mort crystal microphones contain a Rochelle 

sait crystal which should be protected from 
liigh température, humidity, and high voltage. 
The Rochelle sait crystal can be permarumtly 
damaged by températures above 125 degrees F. 
(.50 degrees C.) and by excessive humidity. The 
best service from a crystal microphone will be 
obtained if it is used at room température, at 
a humidity of about 50 per cent. Since inside 
automobile températures rise to high values in 
the summertime, it's not a goud idea to use 
crystal microphones for mobile service during 
hot vveather. Be carcful vvhen soldermg connec- 
tions to a crystal mike. Don't eonneet the mike 
to speaker or povver outlets earrylng high. 
voltage. 

— /i. Bruce Campbell 

Fig. 2—V.h.f. dummy antenna. 

The dummy antenna will give a visual indica- 
tion of output at relatively low povver. The 
popular Communicator transmitter will light 
the bulb to a useful briiliance. 

— Motorola 

ILLUMINATING METERS 
A simple and effective method of providing 

t*- illumination for most of the standard panel 
meters is to eut a small slot in the top of the 
meter case, as showu in Fig. 3, and mount a pilot 

VA ..'PILOT LAMP 
x 1 "Sl-0T 

rm METER SCALE (BENT BACK 
Ml? r- ~iPi SL1GHTLV ) 
1 iPWfffl;-- " METER CASE 

MANUAL CONELRAD MONITOR 
It is still necessary to monitor the broadeast 

band for conelrad purposes aud here is the 
way I do it. 

JUy receiver bas a phono input position on the 
"mode" svvitch which switches out the front end 
aud i.f. stages of the receiver but leaves the audio 
stages connected. 

À simple crystal set (a diode across a coil will 
do in areas with strong b.c. stations) is connected 
across the audio-stage input terminais. To elieek 
for conelrad, quickly Hip tlie mode svvitch to the 
"audio" position and see if there are any b.c. 
stations on. With the simple circuit mentioned 
above, it is likely that more tlian une station at 
a thne will be heard. It ma,y be necessary to add a 
ground and small antenna to the crystal set 
circuit. 

— Dan Kruss, KOGDQ 

MM1 

Fig. 3—Cross section of the meter showing spécial 
illumination slot. 

Iamp dircctly above the slot. The meter scale 
will have to be lient baek slightly and the slot 
covered with transparent cellophane or plastic 
material to keep dust out of the instrument. 

— William Vandermay, W7DET 
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CONDUCTED BY EDWARD P. TILTON,* W1HDQ 

It's probably just old âge erceping up on us, but 
as we listen on the v.h.f. bands these days \ve 

get the impression that suine fellows are .uot 
getting as much out of their hamming as they 
should. ïïow eau this ho, in view of the tre- 
mendous potential of ail our bands today, com- 
pared to what vve considered to be the almost 
certain limitations of the world above 50 Me. a 
génération ago? 

For perspective vve dug out a 1904 Handbook. 
(It cost a buck, and it was about a third the size 
of today's $3.50 version.) As we thumbed its 
pages we wondered if it was just that we were 
25 years younger then that enabled us, and 
thousands of other nevveomers to amateur radio, 
to build up such a head of steam over thû possi- 
bilities of the 5-meter baud? 

Certainly it vvasn't auy sales talk in the Hand- 
book that did it. Right at the start it warned the 
potential user of the "ultrahigh frequeneies" that 
this portion of the spectrum eould not be ex- 
pectod to provide DX. Prominently displayed 
was the formula for the distance to the visual 
horizon: 

d (miles) = 1.32 y/h (ft) 
If you can get 10Û feet above fiât terrain you can 
see 13.2 miles. Use the saine formula for the loca- 
tion of the fellow you want to work, add the re- 
suit, and if the sum is less than the distance 
belween you, a contact can be made — maybe! 
But don't count on it, for intervening hills will 
eut down this range. The fellow in a vailey? Well, 
frankly, the ultrahighs are not for him. 

But thousands of hams, neweomers and old- 
timers ahke, did get on 5 rneters, and they had 
the time of their lives. They even got on in vailey 
locations, and found it l'un. Your conductor had 
such a location, and never dreamed of vvorking 
out of it beyond perhaps 5 or 10 miles, depending 
on how far avvay the hills were. What, then, made 
us v.h.f. enthusiasts? 

First, we built our own equipment. This meant 
a lot more than ordering a kit of parts and foi- 
lowing tkrough on a carefully-prescribed assem- 
bly procédure. We even had to make the parts, in 
some cases, and vve scrounged for ail the rest, 
inciuding povver supply stuiï. Cast-off junk from 
defunct broadeast receivers was helpful here. 
SufEee to say, it was enough work to build a re- 
ceiver or a transmitter so that wlien we finally 
heai'd a signai, or worked someone across town, 
vve reached a peak of achievement that kept us 
going for months. Antennas, receivers, transmit- 
ters — ail were in the tinkering stage of deveïop- 

* V.HJ?. Editer, QST, 

50 Me. WAS 
1 W0ZJB 17 W0OGW 33 W0PFP « W0FKY 
2 W0BJV 18 W7ERA 34 W6BJI 50 W8LPD 
3 W0CJS 19 W30JU 35 W2MEU 51 W0ZTW 
4 W5AJG 20 W6TMI* 36 W1CLS 52 W6GCG 
5 W9ZHL 21 K6EDX 37 W6PUZ 53 W2RGV 
6 W90CA 22 W5SFW 38 W7ILL 54 WtDEI 
7 W60B 23 W0ORE 39 W0DDX 55 W1H0Y 
8 W0INI 24 W9ALU 40 W0DO 56 W6ANN 
9 WIHDQ 25 W8CMS 41 K9DXT 57 W1SUZ 

10 W5MJD 26 W0MVG 42 W6ABN 58 W1AEP» 
11 W2IDZ 27 W0CNM 43 W6BAZ 59 W5LFH 
12 W1LLL 28 W1VNH 44 VE3AET 60 W6NLZ 
13 WODZM 29 WOOLY 45 W9JFP 61 W7MAH 
14 WOHVW 30 W7HEA 46 WOQIN 62 W8ESZ 
15 WOWKB 31 K0GQG 47 W0WWN 63 W2BYM 
16 WOSMJ 32 W7FFE 48 K9ETD 64 W7ACD 

*49 
VE7CN 45 XE1GE 30 [,G9MA 26 LA7Y 20 
KL7AUV 14 KHOCTf! 30 ZS3G 26 VQ2PL 18 
VE1EF 42 SM7ZH 2» CTIGO 24 .IA8AO 18 
VE2AOM 38 PZ1AE 28 SMdANR 24 JA8BU 17 
KH0UK 37 SM6BTT 28 C06WW 21 3A1AAT 17 
BI2W 37 C022X 27 1,A9T 21 JAlAOH 1» VE4HS 31 ZE2JV 26 SMSCHH 20 ZG2JV 12 

ment, so we had plenty of projects to keep us 
occupied, before we got to do auy communi- 
eating. 

Secoadly, though the supposed limitations of 
our world were well laid out for us by the experts, 
vve were never quite sure but what someday we'd 
prove them vvrong, and work some reai DX. 
And sure enough, vve did. Tropospheric propaga- 
tion, extending the horizon far beyond the for- 
mula distance, came during our second year in 
the game, 1934. In another year we'd heard our 
first skip signais, though réception of a signal 
from 700 miles avvay seemed so completely be- 
yond the reaim of possibility that we vvrote off 
as a local prauk the first instance of a VY8 break- 
ing tlirough, ono spring moming in 1935. 

A couple of years later we heard our first 
aurora, when a frantic phone eail from a 5-meter 
assoeiate dragged us out of bed. "Oet on the air, 
quick — I just worked a guy in Buffalo!" It was 
some time before vve had any inkling of the cause, 
but what a thrill it was to hear those buzzy signais 
from the north! 

We were in the game more than 5 years before 
vve worked our first reai DX, a double-hop E» 
contact with W0QLZ, but no ham alive ever had 
more fun in liis first years of hamming than 
WIHDQ. Later years were stiil more rewarding, 
and today the future of the world above 50 Me. 
looks even more iutriguing than its past. How is 
it that anyone can be bored with the prospect of 
work on these frequeneies? 

There can be only one reason: a iack of appré- 
ciation for the potential of the médium in which 
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Amateur TV în the Columbus area. W8RRJ, Worthîngîon, Ohio, is seen at the left, with John Hull, operator, behind 
the caméra. Bob Walker, W8VCO, is the caméra subject. At the right is W8DMR, with Gordon Sager, W8UST, "on 

caméra." 

we work. The fellow who seems to be getting less 
enjoyment than he should from liis use of the 
v.h.f. bauds usually turns out to be one who has 
gone no further than to learn wiiich way to throw 
the send-rcceive switck on a Communicator. 
Chances are he got started too easily, with a by- 
mail license and a store-bought station. Is there 
any hope for him? We think so. 

First, he needs some boning up on the varions 
forma of i)X available to him. He need not be a 
scientist; the Handhook of today tells him most 
of what he needs to know. Once interested, he'll 
learn the rest soon enough. V.h.f. mon in the 
know realize that right now we are passing 
through a period of radio conditions the likes of 
which we may never again see in our lifetimes. 

Second, it would pay our newcomer to investi- 
gate ail the modes of communication on the v.h.f. 
bands. Perhaps he needs, for exampie, to appre- 
ciate the true worth of c.w. in weak-signal v.h.f. 
work. The v.h.f. operator with no b.f.o., or with- 
out a means of keying his transmitter, is auto- 
matically eut otf from some of the biggest thriils 
available to today's occupant of the world above 
50 Me. Is iearning to use the code effectively too 
high a price to pay for a 17-db. improvement in 
station effectiveness? How c:lse can you get the 
effect of increasing power from 10 to 500 watts so 
easily as by plugging a key into your transmitter? 

Last, a bit of research through QST and the 
Handhook for the past 30 years or so can be re~ 
warding. Though reading about it is a poor sub- 
stitute for having lived it, the day-to-day story 
of the early years of v.h.f. endeavor should be 
must reading for anyone who would understand 
and appreciate the world above 50 Me. as we 
know it today. 

Here and There on the V.H.F. Bands 
"How about giving us something besides ail that guff 

about 50-Mc. DK?" So runs a eommon complaint from 
readers, if any, who are not interested in the 50-Mc. DX 
news. Gladly — but that this is a news i-olumn. What goes 
into it is what cornes through the mails to us in the form of 
report». And this month's mail, like that of many months 
before. has 10 50-Mc. DX reports to 1 of any other kind of 
news. This even though the 50-Mc. DX has tapered off 
considerably in recent weeks. 

What happens when a good contest man catches a 6-meter 
opening? This answer is not exaetiy news, but it does show 
what can be done. Contest man from 'way back, KH6IJ, 
has been making passes at the B-meter band occasionally. 
One of these was on Nov. 27. 1958. Katashi's log shows 51 
QSOs on 6 between 1005 atid Î205 HST on that date: 21 7s, 
13 9.s, 11 0s, 3 4s, and 1 eaeh of 2 and 3. Se ver al Wls and 
VEls were heard. 

More recent news from Hawaii cornes from KH6CTC. 
The last part of January was very quiet, Esther says, but 
thlngs pîcked up a bit thereafter. Onîy one opening was 
heard in the period from Jan. 18 to 31. that to KL7 on the 
20th, On Feb. 4, VE7AFB and W7IKM were worked. The 
foliowing day brought in 10 stations in Arizona, Colorado, 
Oregon, Nevada and Washington. On the 6th tîsther worked 
W7ËXQ in Arizona and heard one Illinois station. W4HHK, 
Collierville, Tenn., reports réception of KHBUK at 1345 
CST Feb. 9. K5HVC worked KII6UK, KH6CTC, and 
JA8EF, JA7AGG and CT3AE, ail on Feb. 12. And here's a 
hot one via W5LFM: CK0ZD, Juan Fernandcz Island, 
50.2 Me., is reported worked by XE1GE. 

Though the path to Furope showed a marked drop in 
the number of opening^, there was some sign of life aeross 
the North Atlantic up to at leasfc Feb. 20. On that date 
your.. eonductor was hearing unidentified video liguais, 
believed to be of Européen origin, as early as 0825 EST. 
OTIOO, Lisbon Porbjgal, was heard on automatic c.w. up 
to about the iniddle of February. EI2W, Dtiblin, Xreland, 
reported working into the United States on Feb. 8 during 
an opening of an hour's duration heginning about 1600 
GMT. Harry found the band very good on Feb. 1, but his 
permit for 50-Mc. opération had not then been oilicially 
renewed, so he spent the day in frustration, listening to one 
of the best openings observed si une back in the fuli of '58. 
E12W is now set for opération on 50 Me. for the présent, 
whenever the band is open for Fi DX. His record through 
Feb. 8. 501 transatlantic QSOs, with 305 différent O. S. 
stations, 22 Canadians (.VO, VE1, VE3), and 1 XE. He has 
37 states. the highest 50-Mc. total for a station outside 
North America. 

Our principal DX circuit during February was to .South 
America. True to expectations, transequatorial openings 
hâve been more fréquent than before in this solar cycle. 
The morning of Feb. I produced something never before 
observed in these parts on 50 Me.: a simultaneous opening 
to Europe and South America. At about 0915 FTC1FS, 
Quito, Ecuador, began coming through, and from about 
0930 to 1010 he was S9-plus. 

Simultaneously CT1CO was in well, and European TV 
signais indicated that the North Atlantic ra.u.f. was at least 
52 Me. HC1FS faded out at about 1018 EST, but conditions 
to Europe seemed to improve. The BBC Channel 3 sound, 
53.25 Me., was in as late as 1210, and before this the band 
began to open to the West Coast. The Western and eastern 
openings overlapped for at least an hour. 

South America and Europe were heard again on Feb. 8, 
though it was a more marginal opening. PZ1AE, Surinam, 
and CT1CO were heard on the 12th by W1LGE. Ed also 
heard PZlAE and HC1FS on the I5th. HC1FS says that 
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2-METER STANDINGS 

distant station worked. 
WJ.REZ,.. .29 8 1175 VV1AZK... ,24 7 1205 W1K08, . . .21 7 1150 WlRFtr... .23 7 M 20 W1AJR. . . ,23 ~ 1130 WlHDQ. . .20 6 1020 WIMMN. ,20 6 900 wuzy. .. .19 6 875 KICRQ... .18 6 800 W1AFO,.. .17 tt 920 WIZJQ. . . ,17 6 860 W1CLH,.. .17 5 450 
W2NLY... ,37 8 1390 W2CXY. . ,37 8 1360 W20RI. . . 8 1250 K2GQI lao X 1200 \V2AZL. .. .29 8 1050 W2BLY... *''7 8 1020 K2IEJ !25 7 1060 W2AMJ... .25 6 960 W2DWJ. . .23 H 860 K2HOD... .23 7 950 WZPAU,,. ,23 6 753 VV28MX. . .22 6 940 \V2GEH... 22 8 910 W2LW1... !21 H 700 W2RXG. . .20 6 700 W2TTTH. . .19 7 880 W2RGV.., .19 6 720 W2WZR. . .18 7 1040 W2ESK... .18 ft 850 K2RLG.. . .17 6 980 
W3RUE... .30 8 975 W3GKP... 29 8 1020 WSKCA.,. ,.,28 8 1110 W3TDF... .28 8 915 
W3SGA.. . .26 7 700 
W3FPH... .22 8 1000 W3NKM.. [20 7 730 W3LNA... .20 7 720 W3LZD... .20 7 650 
W4HJQ .38 8 1150 W4HÏÏK. . .35 9 1280 \V4ZXI. . . .34 8 950 W4AO .30 8 1120 W4MKJ. . .38 8 850 W4tTMF. . .28 8 1110 W4VLA.., .26 8 1000 W4EQM.. .25 8 1040 W4WNH.. .24 8 850 W4JCJ .23 6 725 K4EU8. . . .23 6 765 W4VVE... .21 fi 720 \V4IKZr. . . .20 fi 720 W40L,K... .20 6 720 W4AIB. . . .,19 7 840 W4CPZ. . . .18 6 650 W4TLV... ,18 7 1000 W4RFR,.. .18 7 820 W4MDA.. A7 6 650 K4YTTX.„ .16 8 830 W4LXG... .15 6 1080 W4RMU. . .13 6 920 
W5RCT. . . . 33 9 1215 VVSDFU... .25 9 1300 W5LFG.. . .25 7 mon W5AJG.. . .23 8 1360 WftKTn. . 22 H 1200 \V5JWL... ^21 7 1150 W5PZ .16 8 1300 W5VKH. . .15 5 720 WftML .15 rt 700 WSFSC.. . ,12 5 1390 W5HEZ... .12 5 1250 

\V5CVW. . .11 5 nsn WftNpE. . .11 625 W5VY  .10 3 1200 W5SWV... .10 3 600 
W6NLZ... .12 5 2540 W6WSQ.,. .12 5 1300 W6DNG. . . 9 c 1040 W6AJF. . . . 6 3 800 W6ZL  , 5 3 1400 WBMMU.. . 3 2 950 
W7VMP. . .15 5 1280 W7JRG,.. . 9 4 .1040 W7LHL... . 4 2 1050 W7JÏP.. . . . 4 2 900 W7JTT . 4 2 353 
W8KAY, , .38 8 1020 W8WXV. . .35 8 1200 W8PT. , , . .34 H 985 W8LOP. , . .33 8 1060 WSftMH.. ,82 8 910 \V8BVr. ... .30 H 1080 VVX8FO .. .30 H U)00 W8LPD .. . .29 H 850 W8.EHVV. . .28 H 860 W8WRN.. ,28 8 680 VVHBAX... «>7 8 960 W8DX,.. . ^26 8 720 AV8ILC. . . .25 8 800 W8JWV... ,25 S 940 VV8GFN... •>3 8 540 WSNOH. . :2i 8 975 W8 LC Y,,. .21 7 610 W8BLN... .21 7 610 K8AXU... .19 6 750 W8GTK. . . .18 550 
W9KLR... .41 9 1160 W9WOK. . .40 9 1150 W9GAB... .33 0 1075 VV9AAG,.. .32 8 1050 W9REM. . .31 8 850 vvozrn... .30 8 830 W9LVC... .27 8 950 wfjEqc... .26 8 820 W9ZHL.,. .25 8 700 \Vr9BPV... .25 7 1030 K9AQP. . . .24 7 900 W9PBP,., .23 8 820 W9bF  , 22 7 825 W9KPS. . . ! 22 7 690 W9PMX. , .19 fi 800 W9ALU... .18 7 800 
W0SMJ.. . .29 9 1075 K0EMQ... .29 7 mn VV01HD.. . .27 7 .890 W0BFB.. . S 1060 W0GUD. . iaâ 7 1065 WORGF... 23 900 W0XNI,,.. !21 6 830 VVOtrop.. . ,21 7 900 VV0TGO.,. ,21 7 875 W0RYG. . , .17 6 925 \V0IFS  ,16 fi 1100 W0IC .12 6 1240 
VFÎ3DIR. , .28 8 non V E3AIB. , . .26 8 910 VE3BQN.. .19 7 790 VE3AQG,. ,17 7 800 VE3DER.. .16 7 820 VE2AOK.. .13 5 550 VE3BPB... .14 6 715 \'E7FJ . 2 1 365 
KEI6UK... .. 1 2 2540 

)- and 420-Mc. STANDINGS 
220 Me. 

W1FOH. .. . .Ifi K6GTG.., 2 2 240 WlHDQ. . .11 5 450 W6MMU.. 2 «> 225 WIRFTT... ..11 5 480 W8LPD... ! 6 4 480 Wioop,,. 7 W8PT . 4 W1UHE. . .10 W8HVI . 6 4 520 W2AOC... . .13 6 450 W8WRN.. . 4 K2CBA, . . - , 8 3 315 W9EQO... 4 740 W2DWJ, . .13 6 740 W9JFP, , . ! 6 W2DZA... .. S 4 410 W9UED. . . 4 4 605 W3UJG... .. 8 5 300 VE3AIB.. . 5 3 350 W4UMF. , . .11 420 
420 Me. 

W1FOS. 7 W2DZA... . 5 3 130 WlHDQ. . ! ! s 2 210 W2DWJ. . . . 6 W1RFU... ». 8 4 410 W4VVE... . 6 4 410 WlOOP.,, .. 7 W9GAB.,, , 5 355 W2BLV... . .11 5 360 

this was a jrood ono, lasting from 0830 to 1000, to Wt, 2, 8, 
and 4. iiClFS was ruportol by KIDKX and othcrs on tho 
22nd, and he workcd \V2, 4, 5 and 8 on Mardi 1. Note tluvt 
raost of those South Amerir-an observations are for Sunday 
tuorninss. This is almost rertainly not the result of any 
natural causes, but rather the iimitcd operating habits of 
6-mcter men. VVe'rc Mire tliat the itand is rjpcu for trans- 
equatorial DX mort; often thun most peuple rcnlizo. 

f'o help in catehine South American openings of the 
evening scatter type, u TKU' ftranseciuatoriai warning) net 
bas been set up by W1VLIT of our PRP ofTicc, following a 
suggestion from YY30JTJ. A dmm of consistently-active 
stations extending from Ft, Lauderdalo, Fia., to Canton, 
Conm, will be on the wateh for any sign of South American 
openings after 1600 EST. Anyone obserdng such an open- 
ing will cail the next station to the north and south in tiie 
chain by telepiione. Presumably most calls will be made to 
the north. as openings are expeeted to be ohson-ed more 
frequently in the lower latitudes, Each station has an 
alteruate who will be called if the regular TEW net meraber 
is not available by téléphoné. These net stations and alter- 
nâtes include some of the most active operators in each 
area along the Atlantic Seaboard. If TE openings devdop 
during this spring season this net should help mightily to 
spread the word. The chain of net stations includes VVr4FNR 
VV4GJO VV4RMU W4LNG K4KSM K4UMK W30JU 
K2RRG and WlHDQ. Alternâtes are K4HIL K4QIIN 
K4FBL W4FWH K4PRG laBCP VV3VAM W2IDZ and 
WTSUZ. 

It should be noted that this net is to fimctîon only after 
1600 EST. Its purpose is to aid in observation of evening 
TE scatter. The morning openings, presumed to be normal 
Fs, are most likely to oceur folîowing ionospheric disturb- 
ances, but any morning after about 0830 local time we 
should be on the watch. The frequeneies just below îiO Me. 
are usually alive with Spanish speech at such times, but 
don't rely on this. We've iieard IIC1FS when there was no 
evidence of commercial aetivity on the frequeneies just 
helow the hand edge, just as CT1CO seems to pop in at times 
when ail indications are tiiat the transatlantic m.u.f. is well 
below 50 Mo. 

Uther times there may be commercial signais but no 
hams. Such a morning was Feb. 26. There had been a good 
aurora the night before, so we were camping on the 50-Me. 
band from early morning on, and we had plenty of Com- 
pany. By 0830 there began to be a couple of Spanish- 
speaking stations eoming tlirough, one at 4P.6 and another 
at 49.8. Back-seafcter W sigs showed up soon after. VV4IKK 
was easily workable on c.w. throughout the morning. Othor 
stations worked included \V5DAA, Kingsville, Texas, and 
VV0IC, Denver, Colo. AU caU area,s were heard except VV6 
and \V7, and every signal peaked with the beam south. 
Mot a single ham signal was heard from outside TJ. S. A., 
but the back-scatter was a joy to behold. Here was a perfeet 
example of the sort of tbing the phone-ouly operator misses 
out on. AU the interestiug stuff was far too weak to be 
handled with anything but c.w., in this fine session nf some 
three hours duration. 

Records Boxes — New Siyïe 
For years now the hardy soûls who make a spedalty of 

working on 220 and 420 Me. have been badgering us about 
including these bands in our tabulationa of states, caU areas 
and DX worked. "Not enough listings," we have replied. 
"Start soiuething, and you'U get 'om," tliey counter. Ho 
we're starting thern. For wanfc of a better way of doing it, 
we're listing the information we presently have, incomplète 
though it may be. in alphabetical-numerical order. If y ou 
are in this list. and your record as published is incorrect or 
not complété, please send us the latest and complété 
information. If you're not in the list, and you are con- 
sistently active on either 220 or 420, send us your standings. 
Include the states, caU areas, and the caU and location of the 
most distant station you have worked. 

To keep this department from becoming aU boxes, we've 
done some paring on the records for 50 and 144 Me. Let's 
face It, men, making WTAS on 6 is not quite the ordeal it 
once was — and working 40 states or so is too easy to be 
worthy of spécial mention any more. From here on, to make 
the 50-Mc. iist you must have submitted cards to ARRL 
and received WAS, an award issued to people who can prove 
they they have worked aU states. (This raeans 48 up to 
Jan. 3; 49 thereafter.) Only exceptions are KII6, KL7, 

(Coniinued on page 166) 
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