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Type
$0-9

$0.2
$0.3

§0-4
§0.5

3000 ohms D.C, Res.

FOR

HEARING AIDS

VEST POCKET RADIOS
AIR BORNE DEVICES

UTC
SUB-OUNCER SERIES

UTC Sub-Duncer units are 9/16" x 5/8" x 7/8" and
weigh only 1/3 ounce. Through unique construction,
however, these miniature units have performance and
dependability characteristics far superior to any other
comparahle items. The coit is uniform layer wound of
Formex wire . . . On a molded nylon hobbin . . .

lati is of cellul t « « . leads mechani-
cally anchored (no tape) . . . core material Hiperm-
alley . . . entire unit triple {(waterproof} sealed,
The frequency response of these standard items is
3 DB from 200 to 5,000 cycles.

Application Level  Pri.imp. D.C. In Pri. Sec. Imp,
Inout + 4V.U, 200 0 250.000
a0 62,500
interstage 3:f 4 4 V.U, 10,000 0 80,000
Plate to Line 4. 23 V.U, 10,000 3 mil. 200
25,000 L& mil, 500
Output 4+ 20 V.U, 30,000 1.0 mil, 50

fleactor 50 HY at [ mil, D.C,
es.

180 VARICK STREET .
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, K. Y.,

List Prite
$5.00

500
5.00

+5.00
4.30

UtC
OUNCER SERIES

The dard of the y for seven years. The
overall dimensions are 7/8" diameter by 1-3/16"”
height including lugs. Mounting is ecffected by two
screws, opposite the terminal board side, spaced
11/16”. Weight approximately one ounce. Units not
carrying D.C. have high fidefity characteristics being
uniform from 40 to 15,000 cycles. Items with D.C. in
pri. are for voice frequencies from 150 to 3000 cycles.

Type Application Pri. Imp, Sec. Imp,
0-1 Mike pickup or

line to § prid 50, 200, 500 50,000
4.4 Single plate to

I grig 8,000 to 15,000 60,000
0-5 Single plate to

| grid, D.C, in Pri. 8,000 to 15.000 60,000
06 Single plate to

2 grids 8.000 to (5.000 95,000
0.8 Single plate to

tine 8,000 to 15,000 50, 200, 500
0-9 Single plate to

fine, D.C. in Pri. 8,000 to 15,000 50, 200, 500
042 Mixing and matching 50, 200 50, 200, 500
013 Reactor, 200 Hys-no

0.G.. 50 Hys-ZMA

P C.. 6000 ohms

List Price
$11.60
$ 0,25
$ 9.2%
$10.43
84160

$11.60
$10:45
$ 8.10

L ]

NEW YORK 13, N. Y.
CABLES: “ARLAB"



The initials “CRL” in the diamond
have identified Centralab products for
a quarter of a century. Due to new
techniques and production procedures,
this hallmark of quality will continue
to represent the latest developments
in components for the electronic
field . . . always specify Centralab.

Ceramic Trimmers

- Division of GLOBE-UNION INC., Milwaukee Bufletin 695

PRODUCERS OF (:@:) Bufletin 697 Tubular Ceramic Selector Switches
Capacitors

- Bufletin 722
Ceramic High Voltage Capacitors Bulletins 630 and 586
Bulletin 814




THE COUNYERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT

. PRECISION ENGINEERING
ON A MASS PRODUCTION SCALE

1. Parts are Radio
Frequency brased in

... that’s the basic achicvement of Eimac engincers final assembly. ¢
in providing typically outstanding Eimac perform-
ance in these tiny triodes. Observe the many func-
tions of the Eimac developed 3X100A11,2C39 tri-

6. Shield.

7. Transic time reduced
by microscopically
close spacing. From
grid to cathode: 005
inches. From grid to

2. Cathode biater. ] |

ode—cross section view, Note actual size shown in 3 Terminal arrangement plate: .022 inches.
for use in cavities,
pho(o above. Tube elements thus
Designed for special military purposes—these become part of che 8, Place dissiparion

{100 watts) is extremely
high in comparison ‘
to the small effective

tiny triodes will find valuable application in com-

mercial fields. An indication of their high cfficiency 4. Precision-engincered

is their abiliry to operate on frequencies up to 2500 cathode, plate area. ‘
megacycles and their high plate dissipation (100
watts) despite the exeremely small cffcctive plate 5. New Eimac hard —— 9. Metal tip-off at the
area—about the size of a dime. glass to metal seals tp of anode.
. . A * join tube elements in
By. dc'vclol?mg ar_ld improving the performance a rugged bond—with ; .
of this tiny triode Eimac has again demonstrated an low RF resistance. 10. Thermal insulation.

extraordinary ability to accomplish outstanding

results in Electronic vacuum tube engineering—an t
ability which has established Eimac as first choice TYPE 3X1 OOAI'II 2C39 EIMAC TRIO DE
of leading Electronics engineers throughout the GENERAL CHARACTERISTICS
world ELECTRICAL
- 1148 Cathode: Coated unitpotential
Heater Yoltage . . . . . . . wéivolks
_ ') Heater Current . e e . 1.) amps
FOLLOW THE LEADERS TO L et O Amplification Factor (Average) Iﬂo
e ? Direct Interelectrode Capacitances {Average)
355 Grid-Plate . . ., . . . . . 195 auid
T Grid-Cathode . . . . . . . 650 anfd
Plate-Cathode . 0.030 waufd
. Transconductance {ig=75 mq Ea-boo V. ) (Av ) 20, 000 mnhcs
EITEL-McCULLOUGH, INC., 1148 San Mateo Ave., San Bruno, Calif. Maximum Plate Dissipation . .. 0 watts
MECHANICAL
Plants located of: San Bruns, Calif., M and Salt Lake City, Utch - -Maximum Overall Dimensions
- Length , 275 inches Diameter . 1.28 inches
Export Agents: Frazar and Hansen, 301 Clay S, San Franciseo 11, Calif,, U.S. A,

CALL IN AN EIMAC ENGINEER FOR RECOMMENDATIONS

ROYAL J. HIGGINS (W9AIO)...600 South Michigan Avenue, Room 818, ADOLPH SCHWARTZ (W2CN)...220 Broadway, Room 2210, New York 7,
Chicago 8, Illinois. Phone: Hurrison 5948. Ilinois, Wisconsin, Michigan, N.Y. Phone: Cortland 7-0011. New York, Pennsylvania, New Jersey, Mary-
Indiana, Ohio, Kentucky, Mi Mi i, Kansas, Nebraska and fowa.  _ land, Delaware and District of Columbia.

VERNER O. JENSEN, General Sales Co., 2616 Second Avenue, Searttle 1, “" HERB B. BECKER (W6QD)...1406 South Grand Avenue, Los Angeles 15,

‘Washington. Phone: Elliott 687 1. Washington, Oregon, Idaho and Montana. California. Phone: Richmond 6191. California, Nevada and Arizona,
M. B. PATTERSON (W5CI)...1124 Irwin- Kessler Bldg., Dallas 1, Texas. TIM COAKLEY(WIKKP) ol Bezcon St., Boston 8, Mass. Phone: Capitol 0050.
Phoune: Central $764. Texas, Oklahoma, Arkansas and Louisiana. Maine, Vi New H: C icut, Rhode Island.

CAUTION! Look for the latest serial numbers on Eimac Tubes. Be sure you get the newest types.
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Section Communications Managers of the A.R.R.L. Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities each mid-month
(16th of the month for the last 30 days) direct to the SCM, the administrative official of ARRL elected by members in each
Section whose address is given below. Radio Club reports are also desired by SCMs for inclusion in QST. New ARRL Field
Organization appointments, with the exception of SEC, OES, EC, OBS, and OO are not at present being made. See Op.

erating News.

iiastern Pennsylvania
Maryland-Delaware-District

W3IBES ~ Jerry Mathis

ATLANTIC DIVISION

623 Crescent Ave.

© 7T 9701 Monroe St.

Gienside Gardens

of Columbia W3CI1Z Hermann E. Hobbs le\ er Springs P 0. Linden, Maryland
Southern New Jersey W3GCU Ray Tomlinson ¥, Brown Trenton 10
Western New York W8UPH Charles 1. Otero 4158 Ridge Road West Spencerport
Western Pennsylvania WENCJ R. R. Rosenberg 927 East %Srd St rie
} CENTRAL DIVISION.
1linois WINUX David E. Blake, II 4501 N. Malden St. Chicago {0
Indiana WIEGQ Herbert S. Brier 385 Johnson St. sary
kentucky WSIEZ,/9 oseph P, Colvin 1653 Beechwood Ave. Louisville 4
Michigan WSDPE arold C. Bird R.F.D. 2, Box 228 Pontiac 2
Ohio WEMFP .Carl ¥, Wiehe 122 St, Albert St. St. Bernard 17
Wisconsin WIRH Emil Felber, Jr. 1625 N. 18th St. Milwaukee 5
- DAKOTA DIVISION____
North Dakota WOEVD Raymond V. Barnett A06-17th St. Bismarck
South Dakota WoQVY P. H. Schultz 118 N. Yankton Ave. Pierre
Northern Minnesota Woruz . Armond D. Brattland 2802 S, Western Los Angeles, Calif.
Southern Minnesota WOYNQ Millard L. Bender 608 N, Huron Ave. Spring %a]lcy
DELTA DIVISION
Arkansas WSGED Ed Beck 2503 Bisho St. Little Rock
Louisiana WSDKR Eu%vne I, Treadaway P. O, B 4 LaPlaLe
Mississippi WSHAV Clement 524 San Biloxi
‘Tennessee ‘W4SP James B, Witt __ R.F.D. 6 Shady Dell Trail Knoxville
_ HUDSON DIVISION
Fastem‘N‘ew York T W2 2L Ernest E, George 2044 Lexington Parkway Schencctady 8 B
. & Long Island W2KDC Charles Ham, Jr. 151-06 84th Drive amaica, w2
Northern New Jersey W2CQD ‘Winfield G. Beck 617 Spruce St. oselle
_ IDWEST DIVISION
owa eslie B.Vennard 2712 Washington St. Burlington
K angas WIAWP A, B, Unruh 617 S. Seneca St. Wichita 12
Missouri WIOUD Mrs. Letha A, Dangerﬁeld 411 Moffett Ave. Joplin
Nebraska WIFQB Arthur R. Gaet . 6105 N. 37 st. Omaha 11
_____ _NEW EI\GLAND DIVISIQN,
‘Connecticut TWIROY Edmund R. Fraser Wnllow St. West Haven 16
aine WlAg C. Brown 9 No. Main St. Brewer
Eastern Massachusetts WIALP Frank 1.. Baker, Jr. ~ 91 Atlantic St. North Quincy 71
Western Massachusetts W1JAH William J. Barrett 239 (‘olumbna St. Adams
New Hampshire WIFT]J Mrs. Dorothy W. Evans P, O. Box 312 Concord
Rhode Island WIHRC Clayton C, Gordon 70 Columbxa Ave., Gaspee_Plateau, Providence 5
Vermont WINLO Burtis W, Dean P. O. Box 81 urlington
NORTHWESTERN DIVISION
Alaska K7IGNN ames G, Sherry Homer
Idaho WIAVP on D. Oberbillig P. O. Box 486 Boise
Montana WICPY Rex Roberts Box 1088 Glendive
Oregon WIGN Carl Austin 1137 Federal end
Washington WITE O. U. Tatro 513 N. Central _ Olympia
PACIFIC DIVISION,
Hawail KORLG Howard S. Simpson 7008 Wells St. WVa’luku Maui
Nevada W6CW N. Arthur Sowle Box 2025 Ren
qanta Clara Valley weluz Earl F. Sanderson 600 Acacia Ave. San Bruno
East Bay 6T1 Horace R. Greer 414 Fairmount Ave. Qakland 11
San Francisco WG6RBQ William A. Ladley 200 Naylor St. San Francisco 12
Sacramento Valley W6MDI Vincent N. Feldhausen 113 South Quincy St. McClou
Philippines 1G George L. Rickard Box 849 Manila
San Joaquin Valley W6PSQ James F. Wakeficld 1548 L St. Fresno
ROANOKE DIVISION
North Carolina . Wortman c/o Duke Power Co. Charlotte T N

South Carolina

WACYB
\vig4BQ]:/ANG Ted Ferguson

3422 Rosewood Drive

Columbia 25

Virginia Walter G, Walker 217—51 St. Newport News
West Virginia WSJIRIL, Kenneth M. Zinn , P. O. Box 132 Clarksburg
ROCKY MOUNTAIN DIVIQION
Colorado T T WOVGC H, F. Hekel 2743 6u1ian St. Dénver‘}l
Utah-Wyoming WOLLH Victor Drabble ak St. Ogden, Utah
SOUTHEASTERN DIVISION
Alabama W4GBV Lawrence J. Smyth 808 Winona Ave, Montgomery
Eastern Florida W4IP Robert B. Murphy 330 S. W Grapeland Blvd. Miami 33
Western Florida AMS Lt. Edward J. Collins 1409 N, Ave. Pensacola
Geor: W4HYW Thomas M. Mosg 570 Oak Dnve Hapeviile
West Indxes (Cuba)
(Puerto Rico-Virgin Islands)* K4KD Everstt Mayer P. 0. Box 1061 San Juan 5, P. R.
R SQUTHWESTERN DIVISION .
Los Angeles WOWZ “Ben W. Onstenk 9631 3rd Ave. Inglewood
Arizona* WoMLL Gladden Elliott _ P.O.Box 424 Tombstone
San Diego W6CHV Ralph H. Culbertyon 7172 Eads St. La Jolla
WIATE T WEST GULF DIVISION I5%F Do d
rn Texas - ack T, Moore airw allas
g:{athhg;ga SA Ed Oldfield 2141 N.W, \th“'}t Oklahoma City 6
Southern Texas WS5JC James B. Rives 1721 Kentucky Ave, n Antonjo 1
New Mexico WSHJF J. G. Hancock _ _ 110 S. E. Nevada St. Portales
MARITIME DIVISION _
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S. -
_ . - _ ONTARIO DIVISION_
Ontario : VE3EF Dr. Donald R. Gunn 1007 Lakeshore Road New Toronto, Ont.
- . QUEBEC DIVISION -
Quebec T VE2CO Lieutengnt L. G. Morris 4114 Hingston Ave. Montreal 28, Que.
- .- VANALTA DIVISION, _ e
Alberta VEAGE C. S. Jamieson 581 W. Riverside Drive  Drumheller, Alta.
British Columbia VESDD C. O.]. Sawyer 2634 West 31st Ave. Vancouver
- _ _ i, PRAIRIE DIVISION .
Manitoba VEZAAW =~ "ATW. Morley 26 Lennox St. St Vital
Saskatchewan VE4SY Arthur Chesworth 1084 Redland Ave. Moose Jaw I
; e —— I R i —

*Officials appointed to act temporarily in the absence of a regular official.
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t SMALLER 2
MADE WITH NEW

‘,'SPR"AGUE K.V. 0.

E' A WARTIME_ RESEARCH TMPROVEMENT
-~ (XLO VOLT QL

Hams who were in communications and similar
services during the war found plenty of their old
friends, Sprague Capacitors, in all types of equip-
ment—from radio to radar, from the VT radio-
controlled fuze to the atom bomb. And they found
many new and unusual types—types whose unique
engineering features are reflected in every Sprague
Transmitting and Mica Capacitor now offered to

put real efficiency into your new peace time rig. See
them at leading distributors’ stores. Write for new

FIXED MICA CAPACITORS
... all shapes, all types—each one
constructed of the finest materials,
to unsurpassed quality standards.

For tip top Transmitting Capacitor
performance on any circuit from 600
to 7,000 volts, the new Sprague Type
CR rectangulars with universal
mounting feature will beat anything
you ever tried before—at any price.
The OT round can types ranging
from 600 to 3,000 volts are smaller,
better than ever before, and give you
a whale of a lot of capacitor for sur-
prisingly little money. Where the
call is for inverted round can units,
you'll be more than pleased with the
compactness, all around efficiency

UNCONDITIONALLY GUARANTEED —EQUIPPED WITH
LIFEGUARD TERMINAL CAPS

catalog, just off the press.

and low cost of the Sprague PC Type
which comes in all popular capaci-
ties and in voltages from 600 to
15Q0 volts.

All are unconditionally guaranteed
against breakdown when used as
specified —because all are filled (not
just impregnated) with K, V. Q.

All are supplied at no extra cost
with famous Sprague LIFEGUARD
SAFETY CAPS on the terminals for
your physical protection. No chance
of getting hold of a “hot one” here.
It pays to play safe!
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Marion Glass-to-Metal Truly Hermetically Sealed Electrical Indicating In-

struments are 100% guaranteed for six months. After this pericd we will
replace any 214" or 34" type, ranging from 200 microamperes upward, for a
flat fee of $1.50, regardless of whether the instrument has been overloaded,
burned out, or in any way mistreated, provided the seal has not been broken.

We will replace, for a flat fee of $2.50, cmy'21/2" or 31" instrument, with
sensitivity greater than 200 microamperes, under similar circumstances.

An important blanket guarantee...

For the user of electrical indicating instruments, this gucorontee is highly
significemt. Tt precludes the need for him to maintain his own repair depart-
ment, and it minimizes the correspondence ond red tape that formerly enmeshed
most replacement transactions. Moreover, he is assured of receiving his re-
placement within a reasonably short period at a saving of considerable time
cnd money. It is our faith in the quality and performance of Marion “hermetics”

that prompts us to make this guarcntee which is offered to customers in cll
parts of the world. You can buy and use them with confidence,
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Since 1938 Raytheon ﬂgs pioneered in
the design, developmenigand produc-
tion of small, low drain, long life tubes. Thesethave helped
to make possible the modern extremely compact Ht*.aring aid.

Now for Radio Receivers — Now Raytheon announces a physically
similar kit of flat style, sub-miniatare tubes for radio Feeiver
applications. Included is a shielded RF-pentode amphkfier,
a triode-heptode converter, a diode-pentode detector-an!gli-

]

fier and an output pentode for earphone operation.

Much Smaller Radios Possible — These tubes make it possible td®
construct radios a fraction the size of prewar “personals,” *
with sensitivity rivaling much larger sets,

The ratio of performance to battery drain is maintained very
high, thus assuring the maximum possible operating life
from the small size batteries now available,

The line consists of tubes approximately 1%” long x 0.3”
x 0.4” in cross section. Each type is available with pins for
use with small commercially available sockets as illustrated,
or may be had with long flexible leads for wiring the tube
directly into the circuit.

No progressive radio manufacturer will overlook the tre-
nmendous possibilities inherent in the small pocket receiver
— built around the new Raytheon sub-miniature tubes. But
zcall on Raytheon for every tube need — large or small - for
the finest in engineering, production and performance.

ELECTRICAL CHARACTERISTICS

2E3t 2621+ 2411 2£35¢
2E32+ 2G22. 2E42- 2E36+
Shielded RF Triode- Diode- Output
Pentode Heplode fontode Pentode - g
Filomens Yoltoge 1.25v 125V 1.25v t.25v ) )
Filoment Current 50 ma 50 ma 30 ma 30 ma
Max, Grid-Plate Capacitance 0.018 wuf 0.065 wuf} 0.10 wuf 0.2 wuf U
Plote Voltage** 2.5V 225V 22.5v 225V .
Screen Voltage 22.5v 225V 225V 225V
Control Grid Voltage* 0 [+] 0 ]
Ose, Plate Voltage —_ 22.5v —_ -— !
Plote Current 0.35 mo 0.2 ma 0.4 ma 0.27 mo
Screen Current 0.3 ma 0.3 ma 0.15 ma 0.07 me MANUFACTURING COMPANY
Osc. Plate Current — 1.0 ma —_ — - g
Tronsconductance 500 gmhos 60 umhos (Ge) 400 umhos 385 umhos |
Plate Resistance 0.35 meg 0.5 meg#$ 0.25 meg 0.22 meg .
o . . « oo
Radio Rececving Jube Devision
*With 5 megohm grid resi dtoF—.  tFlexible léad Types. NEWTON, MASSACHUSETTS « LOS ANGELES
*¥Higher voltage operotion is possible as shown #Plug-in Types. NEW YORK * CHICAGO =+ ATLANTA
on engineering charocteristics sheet availoble by  §#Approximate conversion Rp.
request. 1Signal grid to mixer plote Copacitonce £ X CELLENCE §N ELECTRONIGCS

9



RADIO 'RELAY

5 INC.,

isa noncommércml assocxatlon of raduo amateurs, bon(ied

" for the promotion of interest in amateur radio communica-
tion and experimentation, for the relaying of messages by
radio, for the advancement of the radio art and of the

- public welfare, for the representation of the radio amateur
it legislative matters, and for the maintenance of frater-
nalism and a high standard of conduct,

It is an, mcorporated asgoctation without capital stock,
chartered under the laws of Connecticut. Its affairs are
governed by a Board of D:rectora, elected every two years
by the general membership. The officers are elected or
appointed by the Directors. The League is noncommer-
cial and no one commercxaliy eugaged in the manufacture,
sale or rental of radio apparatus is eligible to membership
on ita board.

“Of, by and for the amateur, it nombers within its
ranks. practxcaﬂy every worth-while amateur in the na-
tion and has a hxstory of glorious achievement as the
standard-bearer in amatéur affairs.

Inqmnes regardmg membershlp are solicited, A bona

fide interest in amateur radio is the only essential qualifi-

cation; ownership of a transmitting station and knowledge”

of the code are not prerequisite, although full voting mem-
bership ia granted only to licensed amateurs.

All general correspondence should be addressed to the
Secretary at the administrative headquarters at West
Hartford, Connectlcut.

: . ,Pa.st Presidents i
HIRAM PBKCY MAXIM, W]AW 1914—1936 v
Eveene C, WOODRUFF, WsCMP, I936~1940

) Presz;;f;:n;:.:. . v . .Gzoncs w. BAxLEY, WI1KH
© 7~ Washingion, D. C.

Vwe»Presbdem T
KENNETH B Warner, WIEH
“West Hart{ord Connectlcut

. Secreza:y

Cammumcatwns Manager...... .. F. E. Hanoy, WIBD{ »

est Hartfotd Connecticat

cainsreee . Davie H, Hoverron

~ Treasurer. . . .. .
AR artford, Connecticut

siev.....PAUL M. SEGAL

“Woodward Bmidmg, Washington 5, D, C.

Directors

I’resudcul
GEORGE W.
1530 P 8t., NW Washlngton 25, D. C.

Vice-President

Canadian General Manager
ALEX REID ... .o.ovirisirernannsnnsy VE2BE
240 Togan Ave., St. Lambert, P. Q.
Alternate: Leonard W. Mitchell.......,.. VE3AZ
8 Raglan Ave., Toronto, Ont.

Atlantic Division
EDWARD G, RASER. . .......00u0,nnn WSZI
315 Beechwood Ave., 'I’renton 8, N. J.
Alternate: J Victur Brothers:
1743 Ottawa Drwe Erle, Pa.

Central Division
JOHN A, KIENER. ... ....overveeenn WSAVH
3462 Ldlmn Rd., Cleveland Heights,
Cleveland 21, Ohlo

Alternate: Farl 8, Nelson. .. .....oo.u.ua.s WEDS
22561 Hadden Rd. 1id 17, Ohlo
TOM l' DA\ 18 WOVVA
5 W. Becker Ave., Willmar, Minn,
1llrrnatf Haruld B, Love .WOZRT
Box 426, Muudam ‘N. D,
Delta Division
GEORGE 3, ACTON.........0chevunn WS5BMM
Plain De‘xllng, La,
Alternate: Samuel . Dowell, . .....,.... WS5S5ERV

1nH7 Mildred St. Shreveport 15, Le.,

Hudson Division
ROBIRT ARERIDGE KIRKMAN,... . W2DBY
Werah PL., R.F.D. No. i, Box 61, Long Branch, N. J.
Alternate: George Rulfly, jr.. ... ......... W20JY
4% Brookwold Drive, Manhasset, L. 1., N. Y.

Midivest Dirvision

FLOYD E, NORWINE, JR.. .......... WOEFC
7405 Hiswatha Ave., Richmond Helghts 17, Mo.
Attemate CoA.Colvin. ..o WOVHR

<, Omaha & Councll Biufts St. Raliway Co.,
Omaha 2, Nebr,

New England Division

PRERCY Q. NOBLE, ... i iiisnanns WIBVR
37 Broad St., Westfleld, Mnss.
Alternate: Clayton C, Gordon., ,......... WI1HRC
70 Columbia Ave., Wm'wlck R. 1.
Northwestern Division -
KARL W, WEINGARTEN............. WIBG _
3219 N. 24th St., Tacoma 7, Wash,
Alternate: R. ReXRoberts. . ..., ...c..... W7CPY

110 W. Brennan St., Glendive, Mont,

aciﬁc Dirvision
| N P8 I\ICCARG ..................... WorY
Ha.mllton Pl., Oakland 12, Callf,

Alternate. Elbert J. Amarantes,..,...... WEFBW
1675 Dale Ave., San Jose, Calif.

H. L. CAVENESS
2607 Vanderbllt Ave., Raleigh,
Alternate: J. ank g
Box 707, Buena Vista, Va.

Rocky Mountain Division
Acting Director:

HOWARD R. MARKWELL . .......... WITFP
355 Monroe St., Denver 6, Colo.

Southeastern Division
WILLIAM C, SHELTON .., 00cruess W4ABR
527 Revilo Bivd., Daytona Beach, Fla. _

Alternate; Willlam P, 8ides. ............ W4EAUP. |
Fleming Road, Montgomery, Ala.

Southwestern Division
JOHN E. BICKEL \VGBI&Y,
1834 E. Whittler Blvd., Whittier, Cal

~Uternatc lerldge E. Wyatt, jr......... 6 RW
. Box 3597, Long Beach '3, Calir.

West Gulf Division

WAYLAND M. GROVES............. WENW
¢/0 Humble Pipe Line Co , Odessa, Texas

4ltemalc Jennings R. Poston............. WHEAJ
P. O. Box 848, Curundu. Panamn. Canal Zone




“It Seems 1o Us..”

- LICENSING RESUMES!

GAIN WE have the feeling that what we are
A writing for this page may seem very

much “old stuff”’ by the time it reaches

print. But in these closing days of January we
have been filled with new pep and fresh enthu-
siasm by the good news, so long awaited, that
FCC is now beginning the issuance of new._
amatbeur station licenses.

It has been a long, hard struggle. Both the
Commission and ARRL have wanted to see
this job done since August, when we first went
back on the air. Lack of personnel and funds
has made it impossible before this. FCC has
had a depleted staff during the war, a condition
made doubly difficult by the great growth on
which ecivilian radio immediately embarked
with V-J Day. Even when they were given
emergency funds, late in the year, they found
it impossible to get additional people. It is a
sad fact that the war agencies in Washington
have done little or nothing toward releasing
personnel, and a good stenographer-clerk is al-
most impossible to obtain at a Government sal-
ary. Meanwhile all the peacetime agencies
want more and more people: the Veterans Bu-
reau 60,000 of them, the General Accounting
Office 3,000, and so on. Much reconversion
work is held back by the shortage of help. FCC
has earnestly desired to do something for the
amateur but their whole establishment is still
suffering for adequate people and it promises
to be many months before their situation is
normal. The relaxation of the proof-of-citizen-
ship order, reported in another column, made
enough people available in the FCC offices to
make a start on the amateur licensing job.
Badly needed as they were throughout the
Commission’s departments, FCC has permitted
them to be diverted as a block to the amateur
unit, and so a beginning is made. And that, it
seems t0 us, is a very pretty testimonial indeed
to the genuine wish of the Commissioners and
their staff to take care of us amateurs!

As all old station licenses that were valid
between Pearl Harbor and September 15, 1942,
have been temporarily reinstated, first atten-
tion will be given new applicants. If you have a
pending application for new operator and sta-

tion licenses, it will now be acted upon. If you
are an LSPH op-only, you may now apply for
a station license — write your district inspector
for an amateur application form. If you have
been standing by for the resumption of licens-
ing, you may now appear at any field office
or other examination point and take the opera-
tor exam and apply for a station license, too.
If you are one of those unhappy hams whose
licenses expired shortly before Pearl Harbor,
holding you off the air until now, the way is
opened for you to get going again quickly —
with your old call, if you’re still entitled to it.

Huzzahs, then, and whoops! We're off again!
The doors are open, the blanks are in the in-
spectors’ offices. Help us to spread the good
word.

As new licenses are igsued, their calls will
be in terms of the new call areas. Thus the first
WO calls you hear will probably be those of
brand-new licensees. But the calls of existing
stations that are slated to be altered by the new
areas will be changed only as the station li-
censes are renewed. Renewing 60,000 licenses is
a very big job. It is going to take many months,
possibly all this year. It is additional to the
task of licensing the many thousands of new
applicants who have been waiting for the doors
to open. It must be done piecemeal, probably
on a geographical basis, state by state. If you
are on the air now, you are asked not to rush in
with a renewal application, even though you
need modification. You're being permitted to
operate, 50 QRX and give the other fellow a
break. Our temporary authorization until May
15th unquestionably will be extended. Wait .
until the Commission indicates that it can
entertain your renewal application — which
word we shall expect to carry to you in @ST
and via WIAW.

But such an indication comes right now for
the first two groups of fellows. FCC wishes its
first renewing activities to be applied to those
whose calls are scheduled to be changed under
the new areas —so as to make the new call
system effective as soon as possible. We have
consulted the FCC staff and find that they are
able to entertain renewal applications from the -
following areas at the following times:



1) Durin% the month of March: Amateurs
living in Colorado, Towa, Kansas, Minnesota,
Missouri, Nebraska, North Dakota and South
Dakota. In other words, the group whose calls
are to be changed, upon renewal, to W@,

2) During the month of April: Amateurs
living in the other areas where calls are to be
changed upon renewal, i.e., Alagka, Arizona,
Hawaii, Kentucky, W9 Michigan, Nevada, W3
New Jersey, W8 New York, the Pacific posses-
gions, W8 Pennsylvania, Puerto Rico, Utah,
Virginia, Virgin Islands. .

We suggest that amateurs in the areas
enumerated now write their RI for an amateur
application blank, Form 610, and file renewal
, %pplica’oion early during the month indicated.

hey are agked to pass the word along to other
hams in their areas. The rest of us are re-
que?ited to continue to stand by until further
word.

Slowly, bit by bit, the pieces fit together,
and the postwar shape of amateur radio begins
to be visible, The resumption of licensing was a
key piece. Now we have it!

OUR GOOD FREQUENCIES

B wisH we could say the same thing
‘xl about our 3.5-, 7- and 14-megacycle
bands. They, too, have been dangling
just beyond our reach for many months. One
s only to live a little on 28 Me. and up, fun
though they be, to realize how utterly handi-
capped we are in most of our useful work by
the delay of the military services in returning

. our reliable and useful frequencies.

It is a tremendous thrill to hear our friends

in allied countries again, particularly the Gs,
but we yearn for bands that support some-
thing more than an oceasional sporadic con-
tact. And we haven’t anything yet that per-
mits solid domestic communications at reason-
able distances.

The officers of your League are maintaining
constant and close contact with this situation
under policies laid down by your Board as the
result of studies by its Planning Committee.
We want you to know that. We also want you
to ktow that in our opinion the military
services are doing their level best to cooperate
with us. We are not in danger of losing any-
thing, despite the rumors going around, and
there is no evidence of deliberate delay or im-
perialistic aspirations. This has been a very
huge war and the situation is not at all a simple
one. It is not the mere matter of vacating ama-
teur bands; the military have occupied the
channels of many commereial services as well,
and they too must be returned. The structures
that have been built up are very large and it
takes time to tear them down in an orderly
manner. The military systems are world-wide
and the military arrangements between the
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allied nations leave no country free to move
alone, On the contrary, they must make {oint
determinations on many continuing problems
throughout the world — problems that require
the continued use of frequencies. Yes, we know
that things seem to move awfully slowly, that
there seems to be too much duplication, and
that by listening in you can’t gather that any
important use is being made of our bands. It’s
just a question of timing, OM. Our Navy is
reported substantially ready to return our fre-
quencies, and Canada is said to be ready to
join the United States any instant. Our
Army’s position has been more difficult, both
because of its bigger structure and because of
the overwork and confusion introduced by too
rapid demobilization. But progress is being
made, definitely. The attitude of the services
toward us is all you could wish. They are
working hard, shifting frequencies, shipping
crystals around, scheduling dates by which
they move out of hunks of our bands and
blocks of commercial channels. Remember
that the League is working on this problem
every day and is doing everything it is desir-
able to do at this stage. It may seem a long,
long time but the bands are coming back, an

in fact we hope to have some good news for
you — via, W1IAW — by about the time this
QST reaches you. To get good news fast, make
it a habit to tune in W1AW nightly. And shove
along your station plans — get that rig ready!

s
‘er-Straysys

Lieutenant Arthur G. Bauernfeind, W8SWG,
tells us that he found W8WNN’s 1943 Handbook
on the old transport SS Alemoe when he decom-
missioned that vessel recently near Manila.

FEEDBACK

MecCormick, “A Small Oscilloscope Using the
918,” January, page 33. In Fig. 1, the lead from
Ry should go to point 3 of S instead of to
point 4 as shown, and the lead from Cis to the
arm of S3 should not connect to point 4 of Sz but
only to the rotor arm of Ss. .

Our draftsman slipped a notch in labeling the
ordinates in Fig. 1, ‘‘Premodulation Speech Clip-
ping and Filtering,” February @ST, with the re-
sult that the articulation curves rise above 100
per cent. The ordinates should start at zero, end-
ing with 100 per cent at the top. W6BCX also
writes that the rectifier in the clipter cireuit is a
6ALS5, not & 6AL6 as indicated in Fig. 2 and in
the text.

QST for



A Low-Power 28-Mc. 'Phone-C.W.

Transmitter |

Complete Equipment for the Beginner on 10

BY DONALD MIX,* W1TS

® The various units pictured in this article, together with the simple receiver de-
scribed in the preceding issue of QST, constitute a complete 10-meter station from
power supply to antenna. The equipment was designed primarily from the viewpoint
of the beginner. While it is not the least expensive, nor the simplest which might be
built, it is considered to represent minimum requirements for satisfactory perform-
ance in the hands of the average inexperienced operator.

. The modulator is built as a separate unit which may be omitted if c.w. operation
only is desired, or its addition may be deferred until later. The transmitter power=
supply unit is terminated in such a way that it may be used to operate the receiver as
well, through the switching system shown. With the power supply described, the
transmitter will handle an input of 40 watts or more, *phone or c.w.

T I8 MORE or less to be taken for granted that
I equipment for the beginner’s first venture into
the ham game ought to be designed to keep
the cost at a minimum, since most neophytes are
from the younger group to whom ready cash
does not come too easily. Also it is assumed that
the average youngster in his teens is not equipped
to undertake a complicated job of assembly and
wiring; therefore the apparatus should be kept
as gimple ag possible constructionally. However,
it has always seemed to us that these considera-
tions can too easily be stressed disproportionately,
overlooking the perhaps even more important
point that the gear should_be capable of satis-
factory performance in inexperienced hands. The
two-tube regenerative receiver and the simple

* Assigtant Technical Editor.

one-tube crystal-oscillator transmitter, often sug-
gested for the beginner’s station, are examples of
equipment from which even an experienced opera-
tor sometimes has considerable difficulty in ob-
taining more than mediocre results, particularly
at 28 Me. where tolerances are much narrower
than at lower frequencies.

While there are, of course, such things as 10-
meter crystals, they are none too reliable and
because they are relatively fragile, oscillators
using them must be very limited in power output.
In addition, even at lower frequencies, a simple
crystal oscillator is not an easy thing to adjust
so that it will deliver a reasonable amount of
power to an antenna. To obtain reliable starting
of the crystal and anywhere near decent keying
characteristics, the plate circuit must be loaded

_lightly and detuned critically to a point so far off

Paunel view of the transmitter. The up-
per knob to the left controls the metering
switch and the one below it is the control
for the oscillator plate tuning condenser,
Cs. Below the meter at the center is the
doubler tuning condenser, Cs. The knob
for tuning the 807 output circuit and the
key jack are to the right. The 807 plate
blocking condenser, Ci4, may be seen in
this photograph between the 807 plate
r.f. choke and the output coil, L4.
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tesonance that relatively little power output is
obtained. The more complicated circuits, such as
the Tri-tet and the grid-plate arrangements, con-
stitute improvements only when a well-screened
tube can be used. Another disadvantage is that
the simple oscillator cannot be modulated satis-
factorily.

An oscillator-amplifier arrangement solves most
of these problems, of course. The amplifier may
be keyed readily, eliminating fussy oscillator ad-
justment. Furthermore, the amplifier will handle
considerably more power than any crystal os-
cillator of comparable tube rating. While a few
more components are required, construction need
not be beyond the capabilities of the average
high-school student.

The Transmitter Circuit

The transmitter shown in the photographs is
quite straightforward both in circuit and con-
struction. The diagram appears in Fig. 1. It is a
three-stage affair consisting of a 6V6GT Tri-tet
oscillator controlled by a 7-Me. crystal, a 6V6GT
frequency doubler and an 807 output stage op-
erating as a straight amplifier. The 7-Me. band
was chosen as the starting point since it is the
highest frequency for which rugged and reliable
ham-band crystals are readily obtainable., L;C1
is the customary Tri-tet cathode tank circuit.
Its tuning is fixed at a frequency somewhat
higher than that of the crystal and, if the coil
dimensions given are followed carefully, no ad-

6Ve6T

justment should be necessary. Grid bias for the
oscillator is obtained from a combination of
cathode resistor, R, and grid leak, Re. Experience
has shown that this arrangement results in better
crystal starting and lower crystal current than
with either biasing method alone. The oscillator
plate tank ecircuit, LaCy, is tuned to 14 Me., the
second harmonic of the crystal frequency.

The output of the oscillator is coupled to the
grid of the frequency-doubler stage by the capac-
itance of the coupling condenser, Cs. Bias for
this stage is obtained from the grid leak, Re. The
doubler plate tank circuit, L3Cs, is tuned to
28 Mec.

Capacitance coupling is used also between the
doubler and final-amplifier stages, Ciz2 being the
coupling condenser. The v.h.f. choke, RFCs, in
conjunction with the resistor Rys in the screen
lead of the 807 is used to suppress undesired
parasitic oscillation in this stage. Grid bias is
obtained from the grid leak, Rjo. The outputb
tank circuit, LsC4, is tuned to the same frequency
as the doubler circuit, 28 Me., of course. Coupling
to the antenna transmission line i8 provided by
the link winding, Ls.

Both the doubler and final stages are keyed
simultaneously in the cathode circuits, which
makes it unnecessary to provide fixed bias for the
two tubes to hold the plate current to a safe value
in the case of removal of excitation as would
occur with oscillator keying.

Parallel plate feed through r.f. chokes is used in

Cy Ciq

Ciz RFC,

C1 — 100-pufd. mica.
Ca, Cz — 35-pufd. (National ST35).

C4 — 35-pufd.  variable, 0.07-inch
spacing (Hammarlund MC- Re — 40,000 ohms, 14 watt.
358X). Rz — 40,000 obms, 5 watts.

Cs, Cs, Co, C10~— 0.01-ufd. paper.
Cr, C11, C14 — 0.001-pfd. mica.
Cs, Ci2 — 0.0001-ufd. mica.

Ciz — pufd. mica.

R1 — 200 ohms, 1 watt.

Ra — 50,000 ohms, 34 watt.

Rs — 12,000 ohms, 1 watt.
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Lz — 13 turns

Lz —5 turns

R4, Rs, Ru, Riz, Riz —50 ohwms,
watt.
Rs, Ro — 5000 ohms, 5 watts.

Rio — 15,000 ohms, 14 watt.

Li—9 turns No. 20 d.c.c., 1 inch
diameter, 1 inch long.

No. 20 d.c.c., 1 inch

diameter, 1 inch long.

t No. 12 enameled, 14

inch diameter, turns spaced

the diameter of the wire.

Fig. 1 — Circuit diagram of the

28-Mc. transmitter.

L4 — 7 turns No. 12 enameled, 1
inch diameter, turns gpace
the diameter of the wire.

Ls— 5 turns insulated wire 13§ inches
in diameter, close-wound.

RFC; — 2.5-mh. r.f. choke (Na-
tional R100U).

R¥Cz — Parasitic choke, 1l turns
No. 20 bare, %6 inch di-
ameter, 34 inch long.

Si — 2.gang, 4-position rotary switch

Mallory).

MA — Milliammeter, 100-ma. scale,

2-inch.

J — Closed-circuit jack.
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This photograph shows the top of the chassis from
the rear with the 807 and its plate tank circuit to
the left, the doubler tube in the center and the
oscillator tube and ecrystal to the right. The 807
plate choke may be seen just to the right of the 807.
The blocking condenser, Cy4, is behind the tube. It
is soldered directly between the stator terminal of
Ci and the top terminal of the r.f. choke,

The meter and metering switch are mounted on
the _panel. The plug at the rear is for:power con-
nections.

¢

all stages of the transmitter so that the tuning
condensers, Cz, C3 and C4 may be mounted
directly on the metal chassis without insulation.
The unit operates from a single 475-volt power
supply. This voltage is dropped to 250 for the
plates of the 6V6GTs by the resistors Rs and
Ry. Additional drop for the screens, which are
operated at 200 volts, is obtained from the screen
resistors, B3 and Ry.

The milliammeter may be switched to read
oscillator plate current, doubler plate current and
final-amplifier grid or plate current by means of
81 Instead of inserting the milliammeter in series
with each lead, which would require a compli-
. cated switch, the meter is connected successively
across a 50-ohm resistor in each lead. These re-
gistors, R4, Rs, Ry and Ry3 are sufficiently low
in value to cause negligible voltage drop and yet
the resistance is high enough to have no appre-
ciable effect upon the meter reading when con-
nected in shunt.

Transmitter Construction

Metal construction has become practically
universal in amateur equipment building. As-
semblies on standard metal chassis have the
advantages of greater mechanical strength, good
appearance and, of more importance, shielding
and the means for making good ground connec-
tions — both of which are essential for modern
high-gain tubes — are provided.

Most of the details are visible in the photo-
graphs and the chassis-plan sketch of Fig. 2.
The large holes are most easily made by means of
socket punches, one of the most useful of tools in
radio-equipment building. Two types are on the
market. One operates by the turning of a pressure
bolt with a wrench while the other type works by
a8 blow from a hammer. The first type usually is
considered preferable. If the beginner does not
wish to purchase one or two punches, often it is
possible to borrow them from a radio service
shop, or the service man may be induced to do the
job for a reasonable sum. If a punch for the larger
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hole for the 807 is not available, it can be made by
filing out after using the socket punch. Large
holes also may be cut with an adjustable circle
cutter, sometimes called a fly cutter, clamped in a
carpenter’s brace. This also is the best way to cut
the meter hole in the panel. Small holes are made
easily with a hand drill. The only holes not shown
in Fig. 2 are those for fastening the tube sockets
in place. These may be marked simply by placing
the sockets in position after the large center hole
has been punched. The oscillator socket is
mounted with the keying notch to the right,
while the doubler socket notch is to the left, both
as viewed from the top.

The oscillator stage is at the left and the
doubler stage is at the center. The tuned tank
circuits of both of these stages are mounted
underneath the chassis, while that of the output
stage is on top. In this way good shielding be-
tween the input (L3C3) and output (L4Cy) circuits
of the output stage is provided. This is necessary
to prevent this stage from operating as a tuned-
grid tuned-plate self-excited oscillator, since both
circuits are tuned to the same frequency. Since
the tank circuits of the two preceding stages are
not tuned to the same frequency, complete isola~
tion is not necessary. However, it is usually ad-
vigable to take the precaution of good separation
between coils to prevent couplings which might
be the cause of self-oscillation at other frequencies
or other erratic behavior of the circuits, It will be
noted from the bottom-view photograph that the
doubler coil, L, is mounted at right angles to the
oscillator plate and eathode coils, L and Ly, Both
tuning condensers, Cy and Cj, are fastened di-
rectly to the chassis,

The socket for the 807 is spaced below on
brackets to bring the bottom of the socket just
inside the lower edge of the chassis. In the case of
the Millen socket which was used in this instance,
the brackets are 214 inches long. The socket is
lowered to provide shielding between the input
and output sections of the 807. The socket is
orientated so that the No. 3 terminal is at the top
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a8 viewed in the bottom-view photograph. The
tank condenser for the final stage is8 mounted on
top of the chassis on %4-inch metal spacers to
bring its shaft even with the shaft of the meter
switch, S1, on the panel. In addition to the coil,
. the only other output-stage components mounted
on top of the chassis are the 807 plate-circuit r.f.
- choke and the blocking condenser, C14. The latter
is soldered directly between the top terminal of
the r.f. choke and the nearest stator terminal of
the tank condenser. A short lead connects the
plate eap of the 807 to the upper terminal of the
r.f. choke.

The panel shown in the photographs is made
of 14-inch crystalline-finished Presdwood, but it
may be made of }{g-inch steel if desired. Impor-
tant dimensions are shown in Fig. 2. The shafts of

all tuning condensers extend through to the front
of the panel, of course, so that the holes for the
shafts of Cy, Cg and the jack, J, in the front of the
panel must be duplicated in the chassis,

The bottom-view photograph may create an
impression of complication underneath the chas-
sis, but the constructional problem is chiefly that
of assigning suitable space to the several small
components. One end of each by-pass condenser
should connect to the terminal to be by-passed
with a8 short a lead as possible, while the other
should connect to the chassis at the nearest con-
venient point. Soldering lugs fastened under the
socket-mounting screws are useful for this pur-
pose. All 2.5-mh. r.f. chokes are of the type which
mounts vertically from the chassis on small stand-
off insulators since they fit better into the avail-
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able space than the unmounted type which is
usually suspended horizontally. The coupling con-
denser, Cs, should be connected as directly as
possible between the preceding tank cireuit and
the grid of the following tube. Likewise, the plate
blocking condensers, Cy and Cyy, should be con-
nected with the shortest leads between the plate
terminal of the preceding tube and the following
tank circuit. The only exception to this is in the
last coupling condenser, Cs, where the parasitic
r.f. choke, RFCy, must be ingerted in series in the
grid lead, This choke is wound around a ¥4-inch
diameter form. When the coil is removed from the
form, it should expand to the correct diameter.
The turns are then spaced out to the required
length by stretching the coil slightly. The dimen-
sions given are fairly critical. The parasitic
suppressor resistor, R, in the screen lead is
important. It should be placed cloge to the 807
sereen terminal with the by-pass condenser, Cis,
connected with short leads.

The placement of resistors is not so important,
gince they are not a part of the r.f. cireuit and
therefore the length of their connecting leads is
not important. In cases where it is necessary to
support their terminals to prevent contact with
the chagsis, fibre soldering-lug strips, some of
which may be seen in the bottom-view photo-
graph, may be used. The metering resistors,
R4, Rs, Ri1 and Rjs are most conveniently
mounted on the meter switch, Sy, where they may
be seen in the rear-view photograph.

'The oscillator coils, Ly and Lj, are wound on
Millen 1-inch diameter forms. After the turns are
spaced out to the correct length, they should be

cemented in place with Dueo watérproof cement,
or preferably with a good low-loss coil cement.
The cathode tank condenser, C, is soldered
directly across the terminals of the cathode coil.
A hole is drilled in the center of the bottom of the
coil form and the form is fastened to the chassis
by & brass machine screw, spacer and nut to space
the bottom of the form 14 inch away from the
chassis,

The doubler plate coil, Ls, and the output tank
coil, Ls, are wound with heavy wire both to
reduce the r.f. resistance and to provide mechani-
cal strength so that the losses of coil forms need
not be introduced. Both are wound around a
I-inch form so that the diameter expands to 134
inch after they are removed from the form. The
forma for the oscillator coils may be used for this
purpose before they are wound. Sufficient length
of wire should be left at the coil ends so that they
may be soldered directly to the tuning-condenser
terminals. Lg should be equally spaced from the
tuning condenser and the sides of the chassis. The
antenna-coupling coil, Ly, i8 wound in the same
manner a8 Lz and Ly, and is mounted on half-inch
stand-off insulators. N

Push-back wire is used for the power-supply
circuits, which include the wiring to the meter
and switch. Wherever possible, the wiring should
be bunched together and kept down close to the
chagsis. The high-voltage line for the 807 is
brought up through the chassis through a ¥4-inch
hole, lined with a rubber grommet, to the lower
terminal of the r.f. choke. Care should be taken in
wiring the switch so that the meter is switched in
logical order to read in succession, from left to

«

'y B

Bottom view of the
transmitter., To the
left in line are the os-
cillator tuning conden-
ser, Ca, tube and crys-
tal socket. The grid-
circuit choke is to the
left of the erystal
socket and the plate
choke to the left of the
tube socket. To the
right are the two o0s-
cillator coils, L1 below
and Lz above. The
plate blocking con-

~denser, C7 and the
coupling condenser,
Cs, are on edge with
C7 just below the tun-
ing condenser and Cs
just below Lz.

The doubler tuning
condenser and coil, C3

T

‘and L3, and the dou-

bler tube socket are at the center. The blocking condenser, Ci1, is soldered between the tube plate terminal and the
stator of Ca. The plate r.f. choke is below the tube socket and the grid choke just below the tuning condenser.

The 807 socket is in the lower right-hand corner, mounted on spacing brackets, The parasitic choke, RFCs, is con-
nected directly to the grid terminal with the coupling condenser, Ci2, and the grid r.f, choke conneeting to the other
end of RFCs. The 807 grid leak is in the upper right-hand corner, supported on fibre lug strips,
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right, oscillator plate eurrent, doubler plate cur-
rent, final-amplifier grid current, and plate cur-
rent.

The r.f. wiring — that is, the wiring connecting
the coils and condensers and the grid and plate

choke input. Ry is a bleeder resistor whose chief
function is that of discharging the filter con-
densers. R is a voltage divider for obtaining 250
volts for the screen of the 807, while Rs is a
voltage-dropping resistor for the receiver. Cables
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Fig. 3 — Circuit diagram of the trans-
mitter-receiver power supply.

C1, Cg — 8-ufd electrolytic, 600-volt, high-surge.

R1 — 50,000 ohms, 10 watts.

Ra — 20,000 ohms, 75 watts, tapped at 4000 ohms from
positive end.

Rz — 12,000 ohms, 25 watts.

S1 — S.p.s.t. toggle.

terminals of the tubes — is done with No. 14 wire
run as directly as possible between terminals.
This part of the wiring should be kept well spaced
from the chassis and from other wiring.

Power Supply

The circuit diagram of the power supply ap-
pears in Fig. 3. The transformer, T, has two
6.3-volt filament windings so that separate wind-
ings may be used for the receiver and transmitter.
L1C: and LoC> comprise a two-section filter with

The power supply for the transmitter and re-
ceiver. The transformer, Ti, is to the right, with
the filter chokes, L1 and L3, along the rear and
filter condensers, Cy and Cz, and the rectifier tube
in front. Along the front edge of the chassis are the
three outlets and the on-off switch, Si, Fig. 3. The
terminals at the left are for modulator-output
connections.
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T1 — Transformer, 600 volts each side of center, 200 ma.,
5 volts, 3 amp., 6.3 volts, 2 amp., 6.3 volts, 3
amp. (UTC S41).

Ly — 5/25-h. swinging filter choke, 200 ma. (UTC S32).

Lz — 15-h. smoothing filter choke, 200 ma. (UTC S31).

to the receiver, transmitter and control panel
%lug into the power-supply unit as indicated in
ig. 3.

The unit is built on a 6 by 14 by 3-inch chassis,
The power transformer, filter chokes and con-
densers are mounted in an inverted position with
their terminals protruding through cut-outs in the
chassis. Those for the choke terminals are made
by punching two overlapping holes with a socket
punch. The larger opening for the transformer is
made by using the socket punch in the four
corners and cutting out theé center with a hack-
saw. Socket-punch holes are required also for the
rectifier-tube socket and the three output sockets
in the front edge of the chassis.

The placement of components is not at all
critical and no particular care in wiring is re-
quired other than to make sure that there are no
exposed spots in the wiring which might cause an
accidental short-circuit. The three resistors should
be mounted so as to allow plenty of air space
around each unit. The two screw terminals at the
left-hand end of the chassis are for connecting
the output of the modulator.

The Modulator

The modulator and its power supply are com-
bined on an 8 by 17 by 3-inch chassis, The modu-
lator components occupy the right-hand end of
the chassis, the left-hand end containing the
power supply. In the diagram of Fig. 4, a 6J5
speech amplifier for the single-button carbon mi-
crophone is transformer-coupled to a pair of 6L6s
operating as Class-AB; amplifiers. The output
will run about 20 watts maximum normally. Po-
tentiometer, Ry, in the grid circuit of the 6J5 con-
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Bottom view of the
transmitter-receiver
power supply, showing
the terminal cut-outs
and the voltage-drop-
ping resistors. The
filter-condenser termi-
nals are in the lower
center.

¢

trols the gain. B3 and Rs are biasing resistors. A
screen voltage of 270 for the 6L6s is obtained from
a voltage divider consisting of B4 and Rs. The
voltage is further reduced to 250 volts for the
Jate of the 6J5 by Ry which acts also as a de-
soupling resistor. .

The modulator power supply is similar to the
one for the transmitter, except that the output
voltage is lower, 360 volts under load. Si is the
power switch.,

At the right-hand end of the chassis in line are

the microphone fransformer, T, the 6J5 and

the interstage transformer, T%. The 6L6s are in
line to the left with the output transformer, 7%,
alongside. The microphone jack and gain control
are mounted in the front edge of the chassis. The
input and output leads of each transformer are
passed down through the chassis via 3{g-inch

holes lined with rubber grommets. The leads from
the gain control to the grid of the 6J5 should be
kept as short as possible and should be shielded
with. a short length of copper braid. Plenty of
room will be found underneath the chassis for
resistors and by-pass condensers. A 4.5-volt dry
battery is required for the microphone.

In the power-supply section, a cut-out similar
to those made in the fransmitter power-supply
chassis is required for the transformer. The filter
chokes are mounted underneath against the front
and back edges of the chassis. A line switch in
front and audio outpub terminals at the rear
complete the construction of this unit.

Control Box

The control system, whose diagram appears in
Fig. 5, is arranged so as to take care of, with one
control, all of the required
cireuit changes in shifting from
transmitting to receiving po-
sitions. With the switch
thrown to the left, plate volt-

age is applied to the trans-
mitter, the modulator output
ig short-circuited for c.w. op-
eration and the plate voltage

S ig 6.3 *

15V, A.C. power supply.

Ci ~- 25-pfd., 25-volt electrolytic.

Ca, Cg — 8-ufd., 450-volt electrolytic.

Ci, Cs— Section of dual 8-pfd.,
600-volt electrolytic.

Ri — 500,000-chm potentiometer. S7).

Rz — 1500 ohms, 1 watt.

Rz — 250 ohms, 10 watts.

R4 — 2500 ohms, 10 watts.

Rs — 10,000 ohms, 1 watt.

Re — 10,000 ohms, 10 watts.

L1 — 5/25-h. swinging filter choke,
225 ma. (UTC $32).

Lz — 15-h. smoothing filter choke,
225 ma. (UTC S31).
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Fig. 4 — Circuit diagram of the modulator and its

Ty — Single-button microphone to
grid transformer (UTC S6).
Tg — Single plate to push-pull grids
interstage transformer (UTC

Tz — Universal output transformer,
30 watts (UTC S19).

T4+ — 490 volts each side of center,
5 ma., 5

6.3 volts, 4 amp. (UTC
$39).

J — Open-circuit microphone jack.
S1 — S.p.s.t. toggle.

is removed from the mixer
stage in the receiver to reduce
the sensitivity for good moni-
toring of the transmitter sig-
nal. Simultaneously, the an-
tenna transmission line is
switched from the receiver to
- - . the transmitter. When the
switch is thrown to the right,
the same applies, except that
the short-circuit is removed
from the modulator output
for ’phone work, In the cen-
tral position plate voltage is
removed from the transmitter,
* voltage is applied to the mixer
for full receiver operation, and
the antenna is connected to
the receiver.
The switch, together with
the necessary terminals for

volts, 3 amp.,
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The modulator and its power supply are assembled
as a single unit on an 8 X 17 X 3-inch chassis. The
microphone jack and gain control are to the right and
the power switch is to the left. .

connection to the antenna, transmitter output
and receiver input, and a plug for the power
connections are mounted in a 3 by 4 by 5-inch
steel box. Connections between the receiver and
transmitter and the control box should be made
with the transmission-line material used in the
construction of the antenna. The leads should be
as short and direct as possible and should be kept
away from the power-confrol cable.

The Antenna

While any of the more-complicated 28-Me.
antenna systems described in The Radio Ama-
teur’'s Handbook and the ARRL Antenna Hand-
book might be used with this equipment, one
simple type which requires no tuning or other
adjustment will be described. This antenna is
known as a folded doublet and is made of Am-
phenol twin-lead 800-ohm transmission line. A
length of 18 feet plus the length of line required
to extend from the center of the antenna to the
control box will be required.

First, the antenna should be prepared by cut-
ting a length of line 18 feet long. This measure-
ment, and those to follow, should be made ac-
curately. If most of the operation is to be c.w.,
the insulation should be removed from each end
for a distance of 914 inches, or 12 inches if chiefly
"phone operation is contemplated. This will leave
two bare wires at each end of the antenna, These
wires should be passed through the hole in the
antenna insulator in opposite directions, forming
a loop. The ends should now be drawn up until
the hole in the insulator is one inch from the end
of the insulation. The loop should fhen be com-
pleted by wrapping the ends around the loop
wire & few times, soldering and clipping off the
excess wire. Thus, the total length of the antenna,
when an insulator is attached at each end as
described, should be either 16 ft., 7 inches for the
c.w. part of the band, or 16 ft., 2 inches for the
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'phone portion, including the 1-inch length of
loop which fastens the antenna to the insulator.

Next, the exact center of the antenna should
be found and one (not both) of the wires should
be cut at this point. The cubt ends should be
pulled out carefully for a distance of about an
inch on each side. In the gap thus formed, the
ceramic pillar of a National type GS-1 stand-off
insulator should be inserted. Each end of the
insulator should be fitted with a heavy soldering
lug (a lamination of two or three ordinary tinned
lugs will do the job) and the cut ends of the an-
tennsa wire fastened to these lugs. The bared ends
of the transmission line also should be fastened to
these lugs and the joint soldered. The line should
be brought away from the antenna as nearly as
possible at right angles and some slack should be
permitted so that there is little direct strain upon
the center of the antenna.

Tuning the Transmitier

Providing the coils have been wound reasona-
bly close to the dimensions given, no difficulty
should be experienced in adjusting the transmit-
ter for proper operation. If it was not done at the
time of construction, the slider on the voltage
divider, Rg, Fig. 2, should be set at 16,000 ohms
from the grounded end, The transmitter power-
supply unit should be connected through cables
to the change-over switch and to the transmitter.
The modulator terminals on the power-supply
unit should be connected to the modulator out-
put terminals. If no modulator is used, these
terminals on the power-supply chassis may be
left open, since the switching arrangement com-
pletes the circuit for c.w. operation when the
switch is turned to the correct position. If c.w. op-
eration is contemplated the crystal frequency
ghould be between 7000 and 7025 ke. For *phone
operation, the frequency should be between 7025
and 7425 ke. The change-over switch should be
set to the center or “off” position and the switch
on the power-supply unit turned on. This should

Bottom view of the modulator unit. The power-trans-
former terminals protrude through the cut-out in the

. chassis to the left. The filter chokes are at the center.

Although the placement of parts in this unit is not as
critical as with r.£. circuits, the resistors and by-pass con-
densers are mounted in groups around the associated
tube socket. The terminals at the right-hand end of the
chassis are for the microphone battery.
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Fig. 5 — Wiring diagram of the switching system
in the control box, The switch is a 5-gang, 4-position,
ceramic rotary switch (Centralab 2546) only three
positions of which are used.

turn on the heaters of all tubes in the transmitter.
If the receiver is connected, both heater and plate
voltage will be applied.

With the change-over switch turned to trans-
mit, the power-supply switch turned on and
the metering switeh turned to the first position,
the meter should read about 40 ma. As C3 is
turned, the meter reading should dip at some
point within the range, indicating resonance at
14 Mec. The tuning should be adjusted to the
point of minimum plate current which should be
at about 35 ma. If the receiver is working, the
signal should be heard at the proper point on the
dial.

The next two stages should be tuned up with
the key closed for short intervals only until tuning
is complete. When the key is closed, with the
switeh in the second position, the meter should
read about 60 ma. When the doubler plate tank
circuit is tuned to resonance by Cs, the plate
current should dip to about 40 ma. At this point,
the meter should be shifted to the third position
for reading grid current to the 807. Again closing
the key, a reading of 5 or 8 ma. should be ob-
tained. It may be necessary to retune the two
preceding circuits slightly to bring the grid-
current reading up to maximum, The 807 output
circuit should be tuned up with the meter
switched to the last position. When the key is
metering switch turned to the first position,
closed, the 807 plate current should run 100 ma.
or more and drop to about 20 ma. at resonance.

The transmitter is now tuned up and ready for
the feeder connections as shown in Fig. 5. With
the change-over switch thrown to the c.w. posi~
tion, the plate current to the 807 should run
above 30 ma. The position of the antenna cou-
pling coil, Ly should be adjusted until the plate
current is about 80 ma. with Cy adjusted for
minimum plate current. In other words, when the
output stage is loaded by the antenna, the plate
eurrent should dip to about 80 ma. at one point

.
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and increase when Cy is tuned to either side. The
minimum plate-current point is the correct point.

With a supply voltage of 475, the plate voltage
of the oscillator and doubler should be approxi-
mately 250 volts and the screens both 200 volts.
The 807 screen voltage should be 250 and the
plate voltage 475. A variation of 10 per cent or
so in oscillator and doubler plate and screen
voltages about the values given should have little
effect upon the operation of the transmitter, The
screen voltage on the 807 should be set to the
correct figure by adjusting the slider on Rg, bit by
bit. This adjustment should be made with the
final stage loaded to rated plate current.

- ’Phone

For ’phone operation, the output terminals of
the modulator should be connected to the “MOD”
terminals on the power-supply unit. After the
transmitter is tuned up, the control switch should
be turned to the 'phone position. This removes
the short-circuit which is necessary across the
modulator output for proper c.w. keying. Then,
the modulator power supply may be turned on.
The modulator should never be operated with
the control switch in the c.w. position. The
modulator gain control, By, Fig. 4, may now be
advanced until the pointer on the meter switched
to read 807 plate current starts to fluctuate when

The control box with the bottom plate
removed. In this picture, the receiver-input
terminals are to the left, transmitter output
terminals to the right and the transmission-

ine terminals and power-control plug at the
1]‘;:%&;The terminal strips are National type

speaking into the microphone at a normal level.
The gain control then should be backed off until
the fluctuation is negligible. To conserve the
microphone battery, the microphone plug should
be removed when the modulator is not in use.

al




Panoramic Reception, 1946

The Latest in Visual Aids to Amateur Operation

BY J. R. POPKIN-CLURMAN,* W2LNP, AND B. SCHLESSEL *

ANORAMIC instruments provide visual recep-

tion of all signals simultaneously within a

given band. Each signal in order of frequency
appears as an individual vertical “pip” (or in-
verted V) at a definite location along the horizon-
tal calibrated baseline of a ’scope screen. The
horizontal location of a “pip” indicates the
frequency of its respective signal, and the ampli-
tude or height of the “pip” reveals signal
strength. The appearance and behavior of a
“pip” divulges the characteristics of its asso-
ciated signal. The visual bandwidth, commonly
called “sweepwidth,” is continuously selectable
from a broad band of frequencies down to zero.
Under conditions of reduced sweepwidth the
number of signals or “pips”’ visible is decreased,
but those which are seen are magnified and more
clearly resolved.!

Panoramic adaptors can be made to operate in
conjunction with a standard communications
superheterodyne receiver, and they provide visual
and aural reception of either all signals simul-
taneously or single signals within a band that
extends equally above and below the frequency
to which the receiver is tuned. As the receiver is
tuned, the “pips” pass across the sereen and
“walk off”” on one side while new ““pips’’ enter on
the opposite side. However, for any setting of the
receiver tuning dial, the “pip” appearing at the
center of the screen represents the signal to which
the receiver is tuned.

PANADAPTOR

A panel view of the modern panoramic adaptor, The
“equalizer” control at the lower left-hand corner allows
compensgation for the variation in receiver front-end
selectivity on the various bands.
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Panoramic reception was originated before the
war. During peace time, government agencies
using standard direction finders for intercept and
counter-espionage monitoring found it virtually
impossible to follow illegal stations which changed
frequencies at random intervals. Panoramic re-
ception proved to be a more than satisfactory
solution of this problem. Since the panoramic
indicator could show at one time all signals within
& given band in any portion of the radio spectrum,
the disappearance and subsequent reappearance
of a suspicious signal on another frequency was
immediately detectable. In addition, the signal
could be “fixed” quickly by watching the nulls
and maxims on the panoramic screen without
tuning in the signal aurally. Thus, no time was
lost in locating and tuning in any suspected trans-
mission. The panoramic indicator assisted direc-
tion finding even further by obtaining null points
with greater accuracy. The panoramic system
provided a visual aid in which the signal “pip”
rode above the noise, or ‘‘grass,” and conse-
quently the “pip’’ was visible despite noise level.
This feature of panoramic reception is invaluable
to the amateur. Weak signals which normally
might be passed by while tuning the band aurally
stand out prominently on the panoramic screen,
showing clearly through the noise.

As the possibility of our entry into the war
became more likely, the activities of the anti-
espionage services were augmented considerably,
and panbramic equipment was pressed into serv-
ice in greater numbers. Panoramic instruments
are reported to have been credited for the eradica-
tion of at least one spy ring.

Military Applications

With the advent of the war the importance of
radio interception and monitoring soared. Pan-
oramic reception was put to innumerable new
uses, with gratifying results. For some time there
was in the United Kingdom a bank of more than
one hundred panoramic monitors operating simul-
taneously at one location. They were particularly
valuable in monitoring normal distress and other
emergency frequencies. It was not uncommon to

* Panoramic Radio Corp., 242 West 55th Street, New
York 19, N, Y.

1 Miller, “The Panoramiec Radio Spectroscope,” QST,
March, 1942, Grammer, “A Compact Panoramic Radio
8pectroscope Adaptor,” QST, July, 1942. Pollack, * Pan-
oramie Reception, "’ QST, March, 1945.
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receive distress signals which were not on desig-
nated frequenecies, and this was frequently true
of transmissions originating from m.o.p.a.-type
transmitters. Without panoramic equipment it
would have been extremely difficult, if not impos-
sible, to detect such off-frequency transmissions.
An operator of a single panoramic instrument

not only was capable of doing the work of at least.

twenty operators using other means of monitor-
ing, but he could operate more efficiently and
with less fatigue.

Panoramic reception also played a unique role
in helping to integrate communications between
aircraft carriers and carrier-based planes. Of
necessiby, the duration of communications be-
tween such craft wag kept at a minimum to pre-
vent the enemy from locating either the plane or
carrier. The extreme brevity of communications
made it imperative to have a rapid means for
locating signals whose exact frequencies were
unknown and for spotting transmissions which
were unscheduled. Panoramic was ideally suited
for showing signals of this nature, and it was
immediately utilized for rapid unhampered tun-
ing by visual observation of the oscilloscope
screen., In a similar manner, panoramic reception
found usage in monitoring communications be-
tween land-based aireraft and aircraft control
towers. The fact that these craft often returned in
large groups from bombing” and reconnaissance
missions resulted in a large volume of messages
which panoramic aided in handling in the briefest
possible time. Through the use of panoramics,
control towers were prepared to pick up calls
from either scheduled or itinerant aireraft which
were slightly off the normal control-tower calling
frequency.

One of the most spectacular applications of
panoramic was its use in radar countermeasure
work. The use of the panoramic receivers enabled
us to set our jammers exactly on the enemy radar
frequencies and to match the characteristics of
the enemy radar with the most effective type of
jamming.?

Panoramic equipment also helped to combat
effectively enemy jamming of point-to-point com-
munications on the lower frequencies. All that

¢ With the relaxation of wartime re-
strictions, it becomes possible to reveal
to some extent the ‘“‘panoramic’ tech-
niques and circuit details which were
developed and employed during the war,
This article discusses those techniques
which find ready application to amateur
operation, and a typical post-war pano-
ramic adap.or circuit is described. For
the thousands of amateurs planning to
use ‘“‘panoramiec®’ in their post-war sta-
tions, this is strictly ““must” reading.
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A top view of the adaptor shows the arrangement of
parts, The additional controls at the rear of the unit are
“focus,” “intensity,” “horizontal centering,” “vertical
centering,” and “sweep pad.”

was required was that both points be equipped
with panoramic receivers. At the receiving end,
the operator could see, on the panoramic screen,
the jamming QRM of the enemy wash out the
gignal from the transmitting end. By rapid
observation of the screen, the operator could
locate a clear channel and advise the transmitting
end how far and in what direction the latter
should shift frequency to eage into the clear area.
Through the use of this technique, the necessity
for setting up specific' pre-arranged operating
channels was eliminated. Without any modifica-
tion whatever, the same procedure is applicable
to amateur operation. There is no simpler way to
avoid QRM which might cut into a QSO.

Even the famous “walkie-talkie” and “handie-
talkie” sets were used in conjunction with pan-
oramic instruments for net operation. The small
equipments were grouped into nets on a series of
frequencies watched by panoramic adaptors. The
presence, absence and behavior of any members
of the nets were quickly shown on the panoramic
screen. When roll was called in such nets, it was
determined, by counting the number of “pips,”
how many net operators in advanced positions
were still operating.

Special panoramic equipment was also designed
in which the sweep through the band was slower
than in the equipment discussed in the preceding
paragraphs. The output of these instruments
provided an audible as well as a visual presenta-
tion, Some were connected to a warning bell cir-
cuit and any time a station was swept through,
the bell sounded automatically. Many of these
automatic-monitoring panoramics incorporated
unique features. They were capable of showing

3 Robbiano, * QRM — The Electronio Life Saver,” QST,
January and February. 1946.
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frequencies from 20 to 6000 Me. as panoramie
displays, and in some cases marked the frequency
position of the unknown station!

Circuit Development

Upon the basis of wartime experience and
demands, it has become possible to construct
panoramic equipment adaptable to almost all
communications receivers. It was recognized that
since the flatness of response over a given visual
bandwidth is dependent upon the selectivity
characteristics of both the panoramic and the
receiver preselector, one of the greatest obstacles
toward adaptability was the matter of com-
pensating for the discrepancies in front-end selec-
tivity among various communications receivers.
Furthermore, within the receiver itself, this selec-
tivity is less when operating on the higher fre-
quencies, To meet these problems, *variable
equalization” was developed. Its earlier forms
were 8o complicated that its use in amateur
equipment was prohibitive because of the cost.
Toward the end of the war a far simpler equalizer
was finally developed, and it has since been
incorporated in new amateur equipment, with
excellent results.

Great strides were made during the war in ex-
tending the visual bandwidths (sweep width) so
that it is possible now to obtain a variety of com-
mercial panoramics which provide maximum
swoepwidths of 50, 100, 200, 500, 1000, 3000,
6000, 10,000, 15,000 and 20,000 kec. It is of in-
terest to note at this point that as the sweep-
width rises, the ““ visual selectivity,” or resolution,
falls off. For amateur work, it is desirable to
secure maximum “visual selectivity,” in order to
see the many individual signals which are erowded
into the amateur bands, but at the same time to
be able to observe a healthy slice of the band. For
most amateur needs a 200-ke. sweep-width repre-
sents a satisfactory compromise. All the sweeps
mentioned above are obtained by electronic
means and can be reduced at will down to sero.
At zero sweep, it is eagy to determine the per-
centage of amplitude modulation and also to de-
tect non-linear modulation and distortion of any
received signals.

Immediate operation, without idle “warm-up”
periods, was made possible by the addition of an
electronic *center-frequency” tuning control.
With this control, the *“pip” representing the
signal audible in the receiver can be kept centered
on the screen until the equipment reaches its
final operating temperature. In addition, this
tuning control facilitates visual investigation of
any signal “pip” on either side of the center or
aural frequency, without tuning the receiver to
the particular signal in question. The “pip”
under investigation is centered by rotation of the
center-frequency control, and upon reduction of
sweepwidth it is ready for detailed examination.

The instaliation of a phone jack connected to
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the output of the video amplifier enabled the
panoramio to act as an additional aural receiver,
providing two types of operation, “panoramic
aural” or “uni-signal aural.” In panoramie aural
reception a band is swept electronically, and the
presence of one or more signals in the visual
band ig indicated by a clear buzz in the audio
output from the video amplifier. The pitch of the
buzz rises as the number of stations swept through
increases. In this capacity the panoramic serves
as an automatic monitor. In uni-signal aural re-
ception the panoramic is operated at zero sweep-
width, and any station within the bandwidth
covered by the instrument is tuned in through
the use of the center-frequency control and can
be monitored at the phone jack. This type of
operation is invaluable for three-way rag chews
and auxiliary nets. Aural investigations of a
“pip” can be performed in exactly the same
manner a8 the visual check mentioned previously.
By learning one’s letters in terms of the rhythm
of a bobbing *pip” — similar to reading blinker
signals — amateurs can readily gee and tune in
either calls or replies to CQs while listening to the
center-frequency station coming through the
conventional receiver.

Finally, pulse automatie gain control was in-
corporated to compress the stronger signals and
leave the weaker ones unaffected. Pulse a.g.c.
made its appearance in panoramic long before it
was incorporated in radar receivers.

A Typical Adapior

The “panadaptor’’ shown in the photographs
has been designed primarily for amateur use, It
incorporates the basic design and all of the circuit
refinements discussed above.

The circuit, shown in Fig. 1, is basically a
superheterodyne in which the r.f. section is
fixed-tuned to the i.f. of the companion receiver,
and the local oscillator is tunable through 200 ke.,
either manually or by frequency modulation at a
definite rate.

The input is connected through the isolating
resistor, Ry, to the converter plate in the receiver.
In the plate of the converter there may be many
signals on either side of the i.f. because of the rela~
tively poor selectivity of the receiver preselector.
The band pass transformers are peaked on both
sides of the receiver Lf. so that a relatively flat
overall response of 200 ke, is obtained. The peak-
ing of Tz is controlled partially by the equalizer
control, Rs. As more of the resistance of Rs is
thrown into the secondary circuit, the double
peaks of T’z become less pronounced and, there-
fore, the r.f. section of the adaptor compensates
less for the preselector selectivity. This is desira-
ble when the receiver front end offers low selec-
tivity either through design or high-frequency
operation. See Fig. 2.

The r.f. section is & straight amplifier employ-
ing & 6SG7. Manual gain control is provided by
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Fig. 1 — Wiring diagram of the panoramic adaptor.
C1 — 0.001-xfd. mica.
Cs, Cs, Cs, Cs, Ca, Ca0, Caz — 0.01-pfd. mica. Re ~— 5000-ohm potentiometer. Rss — 1-megohm potentiometer.
Cs, Cz, C18 — 100-pufd. mica. Rz, Ras, Ras — 20,000 ohms. | Ra« — 15,000 ohms.
Cs, C16 — 500-upfd. mica. Ro — 1000 ohma, Ras — 5000 ohms.
Cro, C1z — 0.05-4fd. paper, 200 volts. Rio, Roz ~— 0.1 megohm. Rss — 2 megohms.
Ciz, C1z — 15-pfd. electrolytic, 450 volts. Ri1 — 0.15 megohm. Ra7 — 3000 ohms.
C14, C15 — 0. 01-pfd. paper, 600 volts. Ris, Rs2 — 0.1-megohm potentiometer. All fixed resistors 34 watt unless otherwise indicated.
Ci17 ~ 10-pxfd. mica. Ris, Ra1 — 0.25-megohm potentiometer. RG-58/U — 30 inches of RG-58/U cable. See text.
-+ Cig ~250-pufd. mica. Rie, R2z — 3 megohms. S1 — S.p.s.t. toggle switch.
Ca1 — 0.1-ufd. paper, 400 volts. Ri7 —~ 0.5-megohm potentiometer. Ty, T2~ Overcoupled 455-ke. transformer (Panoramic
Czs, Czs ~—0.05-xfd. paper, 400 volts. Ris, Rag — 0.5 megohm. T115215-1.1114; T15216-L1114A).
Cas — 0.25-ufd. paper, 400 volts. Rig — 1 megohm. - Ts, Te — 226-ke. transformer (Panoramic T15217-
Fy— 2-ampere fuse. Rao — 10,000 ohms. . L1115; T15218-1L1115A).
J1 — Open-circuit phone jack. Ros — 0.2 megohms. Ts — Oscillator assembly (Panoramié T15219).
L1 — 12-henry, 55-ma. choke (Panoramic L15209). Rae — 3000-ohm potentiometer. Te —2:1 audio transformer or special pulse transformer
Ri, Rs, Rs, R4, R1s — 50,080 chms. Ra7 ~ 15,000 ohms, 10 watts. (Panoramic T15114).
Rg — 200 ehms. : Rap — 2000 ohms. T7 — Power transformer. 325-0-325 v, at 60 ma., 200 v.
Rz — 10,000-0hm potentiometer. R30 — 500 ohms. at 10 ma., 6.3 v. at 4 a., and 6.3 v. at 0.6 a.

Rs — 25,000 ohms, 1 watt. Ra1 — 1.5 megohmes. (Panoramic T15115).



Rs. The output of this section, containing signals
up to 100 ke. above and below the receiver i.f,, is
fed to the 6SA7 converter tube. The converter
receives a signal from its local oscillator in addi-
tion to signals from the r.f. section. The frequency
of the local oseillator is determined by the tuned
circuit in 7% and by the reactance modulator
tube. The modulator tube acts as a variable in-
ductance shunted across the tuned circuit. The
magnitude of the inductance is dependent, in
part, upon the amplitude of the plate current
through the tube. The center-frequency potentiom-
eter, I2gg, controls the plate current through the

Broad Front
End

350 400 450Kc 500 . 550

A

Overall
Response

Equalization

Overall
\‘Eesponse

PSS

Equalization

o

Fig. 2 — The effect of variable equalization
in maintaining a flat pass band for the pano-
ramic adaptor. The curves at A show typical
front-end selectivity curves, at the inter-
mediate frequency. The curves at B show how -
extreme double-peaked compensation must
be used with a selective front end, and C
shows the necessary compensation with a
broad front end.

modulator tube and therefore the frequency of
the local oscillator. Thus, manual tuning of the
oscillator within a range of 200 ke. is accom-
plished. In a similar manner, the oscillator fre-
quency is also controlled by a linear saw-tooth
voltage taken off the sweep width control, Rz, and
applied to the control grid of the modulator tube.
The oscillator is thus frequency modulated and
the extent of frequency deviation is proportional
to the amplitude of the applied saw-tooth volt-
age. :

It is important for the oscillator frequency
excursion to follow linearly the saw-tooth voltage.

3 A finite time must be allowed for the signal to build up
in the 226-ke, amplifier, if maximum sensitivity is to be
obtained. The bandwidth of this amplifier must therefore
be inereased as the product of sweep width times sweep rate
is increased, with 2 resultant loss of resolution. — Ed.
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T'he special phase net made up of Ras, R and
Cy7 provides linear operation. The construction
of this circuit is critical, but once it is properly
adjusted its operation is stable.

The i.f. of the adaptor is set at 226 ke., and
for a 200-ke. sweepwidth the modulated oscillator
excursion is 100 ke. either side of 681 ke., for
8 455-ke. receiver i.f. During uni-signal operation
the slide arm of Rj is at ground, so the center-
frequency control becomes the tuning control.
During panoramic operation, the arm of Ry is
brought to the “hot” end of the potentiometer
for a 200-ke. excursion of the oscillator. As the
oscillator swings through 200 ke. it beats progres-
sively and periodically with one incoming signal
after another to produce an if. of 226 ke. The
oscillator mean frequency is maintained at 681
ke. by use of the center-frequency control.

“The i.f. amplifier uses & 6SG7 in a typical stage
as found in most receivers, except that its selec-
tivity is made as high as is consistent with the
sweep width and sweep rate.® The detector is the
diode section of a 6SQ7. Its output is directly
coupled to the grid of the triode section of the
same tube so that the lowest possible frequency
— in this case d.c. — appearing across the diode
load resistor will be amplified by the triode video
amplifier, During panoramic operation, pulses of
if. are fed to the detector and appear, rectified
and filtered, across the diode load resistor, Eip.
These negative voltage pulses are fed back
through the filter, RsC7, to the control grid of the
i.f. amplifier. A strong signal produces a high
negative voltage and hence reduces the gain of
the i.f. stage. In this way the amplitude of strong
signals is automatically decreased, and it becomes
possible to present simultaneously signals which
differ considerably in strength. The time constant
of the filter is sufficiently short so that a strong
signal does not reduce the gain for an adjacent
weak signal. The output of the video amplifier is
directly coupled to the vertical deflection plate of
the ’scope so that a flat video response down to
zero frequency with minimum distortion is possi-
ble, The potentiometer, By, controls the differ-
ence of potential between the upper and lower
vertical deflection plates, and, therefore, the
vertical position of the electron beam. The audio
output is taken from the plate of the video am-
plifier, through a blocking condenser, to a phone
jack at the rear of the chassis. The audio level is
more than adequate for headset operation, and
crystal headphones are recommended because of
their high impedance.

-The saw-tooth voltage applied to the modulator
is obtained from a “blocking-grid” oscillator. As
the grid of the 68N7 oscillator tube — the half
connected to T's—is driven positive, the grid
blocking condenser, Cag, is charged highly nega-
tive by grid current, and as the grid makes its
negative swing, the voltage across Ca; keeps the
grid at a high negative potential that blocks the
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The parts are ar-
ranged under the chas-
sis for best electriecal
performance. Note
that the “equalizer”
potentiometer is
mounted directly un-
der its transformer and
is driven by an exten-
sion shaft. The phone
jack at the rear of the
chasgis is for aural re-
ception,

tube. The negative charge on the condenser — the
blocking voltage — slowly leaks off through the
grid resistor, B31. In the meantime, while the tube
is blocked the plate condenser, Cy;, charges
slowly through the linear portion of the charging
curve, until the charge on the grid condensger has
decayed sufliciently to allow the tube to conduct.
In the process of conduction the plate condenser
is rapidly discharged and the whole process is
repeated so that a saw-tooth voltage appears
across the plate condenser. The frequency of the
saw tooth is dependent upon the rate at which the
grid blocking condenser discharges through the
-grid resistor, and Ras and Cy; also affect the fre-
queney. The values are chosen so as to produce
a saw-tooth frequency of approximately 25 to 30
cycles per second. By introducing the power-line
frequeney into the grid input ecircuit, through
divider resistors Reg and Rgg, the saw tooth is
locked or synchronized to one-half the power-line
frequency.

The saw-tooth voltage developed across Cg; is
applied to and amplified by the other half of the
6SN7. The output at the plate of this section is
capacitively coupled to the horizontal deflection
plates of the ’scope. The application of the saw-
tooth wave to the horizontal deflection plates
causes the electron beam to sweep in one dirgetion
across the fluorescent face of the ’scope as the
saw-tooth voltage rises, and then snap back with
the rapid decay of the saw-tooth. Because of the
persistence of vision, a horizontal baseline is
apparent. Another output is taken off the cathode
of the section and this is applied through po-
tentiometer R33, the sweep pad, to the sweep
width control, R3. The function of the sweep pad
is to proportion the proper amount of saw tooth
across the sweep width control so that a 200-ke.
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oscillator excursion is obtained when the sweep
width control is set at maximum, .

Horizontal positioning of the baseline is possi-
ble through the use of potentiometer K13 which
controls the d.c. potential difference between the
left and right horizontal-deflection plates.

The fact that the same saw-tooth voltage is used
to swing both the electron beam and oscillator
frequency simultancously is necessary for under-
standing the development of the panoramic
display. Since any given instantaneous value of
saw-tooth voltage will correspond to one particular
horizontal location on the ’scope face and to one
particular frequency of the oscillator, signals
across the band being examined will be spread
across the face of the ’scope, in exactly the same
manner that the signals would be spread across

® the range of a tuning dial. Deflections caused by

constant earriers will be open at the base line but
c.w. signals will be closed at the base, since the
beam in the momentary absence of the ¢.w. signal
will sweep through the location of the e.w. deflec-
tion. An amplitude-modulated carrier appears as
a deflection which bobs up and down due to the
varying modulation. Sideband deflections appear
as the modulation frequency increases.

When the sweep width control is at zero a
constant carrier causes the baseline to shift
upward, since under such conditions the voltage
across the diode load is predominantly d.c. Carrier
fading is indicated by the baseline moving up and
down. A c.w. signal will cause the baseline to bob
up and down in step with the signal. The modula~-
tion frequency of an a.m. signal will appear on the
screen when the sweep is zero, since the modula-
tion frequency appears across the diode load.

The power supply consists of & positive supply

(Continued on page 116)
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The Obening‘ of the Band

BY R. B. BOURNE, * W1ANA

The end of hostilities. The thoughts of ham
radio. The more careful reading of QST. The
gossip at the store. The rumors of opening. The
“confidential” dope. The official announcements.

The look at the rig. The trip to the cellar. The
cobwebs. The return to the shack. The feeling of
frustration. The search for old notes. The in-
complete notes. The wrong notes. The superseded
notes. The decision to fire up. The decision not to
fire up. The trip to the back yard. The forgotten
lengths of feeders. The standing around. The cold
feet. The return to the shack. The consulting of
the Handbook. The design for the antenna. The
lack of insulators. The lack of wire, The trip to
the store. The laying out of the antenna. The
building of same. The lousy solder. The rotted
rope. The robbing of the clothesline. The pruning
of interfering bushes,

The changing of ¢oils. The connecting up of the
oscillator. The closing of the switch. The bright-
ness of the plate. The indifference of the erystal.
The search for a neon. The cleaning of the crystal.
The soup in the tank, The soup in the doubler.
The lack of soup in the driver. The open grid leak.
The dirty contacts. The shorted filter condenser.
The grid mils in the final. The soup in the final.

The lengthening of the feeders. The shortening
of the feeders. The return of memory. The amps
in the feeders. The tightening of the coupling.
?ntilles loosening of the coupling. The proper plate

The check of the note. The blocking of the re-
ceiver. The scrapy condensers in the receiver. The
carbon tet. The pipe cleaner. The listening to the

* Maxim Silencer Co., Hartford 1, Conn,
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note. The chirp of the oscillator. The hum en the
note. The wobble in the note. The boiling of
electrolytics. The molten wax. The replacement
of parts. The sweet note.

The calling of CQ. The second calling of CQ.
The third calling of CQ. The intensive listening-
in, The ecalling of a local. The answer of the local.
The entry in the log. The working of the second
local, The renewal of acquaintances. The same old
baloney.

_The decision to get on ’phone. The lack of

7 speech power. The investigation of the S.A. The

molten wax. The open grids. The lack of bias.
The replacement of parts. The failure of same.
The suspicions of the mike. The borrowing of a
mike. The power in the Class B. The feedback.
The monkeying around. The feedback. The
grounding of this, The grounding of that. The

0“ /oy
o4 Boy

oY -~
Q?’ +e i

feedback. The shielding of this. The carefully-
found mike position. The ‘‘one-two-three-four.”
The changing of the coupling. The feedback..
The lengthening of the feeders, The shortening of
the antenna, The final adjustment. The calling of
a local. The answer by a W5. The same old ba-

® loney. The thrill of the same. The first QSL card.

Boy, we're in business!

‘a:-Straysias

The Hon. James Lawrence Fly, former Chair-
msan of the FCC and the BWC recently paid
amateurs the following tribute — “All of us owe
muchrmore than most of us realize to the radio
amateur for the superb job he has done in peace
and war.”

— W8ASN

-y s m—

In a June, 1945, Stray we incorrectly credited
WOFLA with the item about placing Scoteh tape
over QST binder labels. This clever idea was con-~
tributed by W-Eight-FLA. Sorry, OM!
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A Band-Switching V.F.O. Exciter Unit

Calibrated Band-Spread for 80, 40, 20 and 10 Meters

BY WALTER E. BRADLEY,* WIFWH

ITH amateur operation on the lower-fre-
‘x/ ‘quency and DX bands looming on the
near horizon, and memories of prewar
aweepstakes, ORS and OPS parties, DX contests
and Field Day competition fresh in mind, plans
for a v.f.0. on these frequencies just naturally
form a part of the postwar picture. This is par-
ticularly true for those of us who in the past have
never made a decent score in any contest nor won
a8 WAS or WAQC certificate, mainly because we
had no v.f,0. and too few crystals. What we really
needed was a seli-excited oscillator with frequency
stability comparable to the best of “rocks,” that
could put our frequency just where we wanted it.
The importance of a v.f.0. is fully recognized by
old timers and should not be overlooked by those
who are about to join our ranks for the first time.
Recorded in many past issues of QST are
numerous descriptions of e.c.o. and v.f.0. exciter
units — articles which in themselves constitute a
tribute to the importance of the v.f. exciter unit
in amateur radio. Excellent strides have been
made toward frequency stability, ease of opera~
tion, simplicity of design and flexibility, all of
which constitute basic requirements for a good
variable exciter. Similar strides in tube design by
the manufacturers making high-power tubes with
very low driving power requirements have con-
giderably eased the power-output needs from
such a unit. With these things in mind as well as
a few ideas of our own, the exciter here described
was constructed.

in the desired bands. The 160-meter 6J5 oscil-
lator, as shown in the ecircuit diagram, Fig.
1, is isolated from the 2E25 80-meter output
tube by two intermediate stages, the first
being an 1853 Class-A r.f, amplifier working
straight through on the oscillator frequency
and the second an 1852 doubler. Up to this
point the set-up is the same as Robinson used
in his v.f.o.! except for the bandspread coils,
L to Lig, and the use of parallel feed to the oscilla-
tor and 1852 doubler. Parallel feed was used to
permit grounding the rotor plates of both Cs and
(15 and thus simplify construction. -

A 2E25 is used in the 3.5-Me. output stage,
which operates as a straight amplifier and there-
fore requires a well-screened tube, The three
following stages are frequency doublers using
6L6s. Since the tuning of these stages is fixed,
the output over a band varies somewhat. It is
ample at any point, however, to drive an 807.
Because the output of an 807 will remain essen-
tially constant over a wide excitation range, its
use is recommended as a power-leveling stage
between the v.f.0. and a high-power stage.

Capacitive coupling is used between each suc-
cessive stage from the 6J5 oscillator to the last
6L6 doubler. Driving voltage for the 1853 is
taken from the grid of the oscillator rather
than from its plate to minimize reaction on
the tuned plate tank, which is the frequency-
determining circuit. Link coupling from the

The single-dial control as shown in the
front-view photograph is directly cali-
brated in frequency for each of the four
bands covered — 3.5, 7, 14 and 28 Me. .
The dial is a National Type ACN, par-
ticularly suited to this application be-
cause calibration points can be marked
directly on the scale. Just under the
tuning dial is the band-changing switch;
no plug-in coils are used in this unit. The
key jack is on the left and on the right
is the frequency-monitoring switch for
parking the rig on the desired frequency
while listening on the receiver.

Circuit Details

Any band-changing exciter is essen-
tially a good oscillator with doubler

stages added to give output frequencies

% Technical Information Service, ARRL,
1 Robinson, “A Search for V.F.O. Stability,”
QS8T, May, 1945, p. 18,
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Panel view of the v.f.o. exciter. The key jack is to the left, band-
switch at the center and the monitor-transmit switch to the right.
‘The chassis measures 12 X 7 X 3 inches.
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Fig. 1 - Circuit diagram of the bandswitching v.f.0. exciter.

C1 — 200-ppfd. zero-temp, mica.

Cz — 200-pufd. variable (Bud MC-1858).
Cg — 500-ppfd. zero-temp. mica.

C4, C13 — 0.002-pfd. mica.

Cs, Cz, Cs, Cg, Cy1, C12, C17, Cis, Ci1o, C20, Ca2, Cas, Ca4,

Cas, Car, Cas, Cso, Ca1, Caz — 0.01-ufd. paper.

Cs, Ci0, C18, C21 — 100-pufd. mica.

Ci14 — 50-ppfd. variable (Cardwell ZR-50-A8).

Cis — 35-luilfd. variable (Hammarlund MC-35.8) ganged
wit 2.

Cas, Cao — 50-pufd. mica.

R1 — 50,000 ochms, }4-watt.

Rz, R4 — 150,000 ohms, 14-watt.

Rz, Rs — 500 ohms, 1-watt.

Re — 20,000 ochms, 14-watt.

Rz, Re, Rn1, Riz — 400 ohms, l-watt.

Rs, Rio, Riz — 100,000 ohms, 1l-watt.

RFC —2.5-mh, r.f. choke.

J — Open-circnit jack.

S1 — Sections of 6-pole 4-position tap switch, ceramic
insulation.

Sg — 4-point short.circuiting switch ganged with S; on
single control.

Sz — D.p.d.t. toggle switch,

tank circuits, 71 to T4, of each power stage
feeds power to the output terminals through a
section of the gang switch, S;.

Tuning System

Of major importance to frequency stability in
any self-excited oscillator is a high-Q tank circuit.
For this reason a 500-upfd. fixed capacity, Cj,
is maintained across the tuned ecircuits, L; to
Ly, of the 6J5. Frequency drift from temperature
changes is reduced by using a zero-temperature-
éoefficient condenser at Cs. Since any change in
the eapacity of Ci, the grid condenser, also will
affect frequency it, too, is a zero-temperature
coefficient type. Cs is the band-spread condenser
to which the tuning dial is connected. To tune the
oscillator from 1750 to 2000 ke., as is required to
cover the 80-meter band, a variable capacity of
200 pufd. is used at Cq; this capacity range makes
s, few extra kilocycles at both the high and low
ends available on the dial.

To simplify the tracking problem and to reduce
the number of ganged tuning condensers, the

30

L1 —3.5-Mec. bandspread — 26 turns, no tap.

Lz — 7-Me. bandspread —-28 turns, tapped 14 turns
from ground end.
from groun

Ls — 28-Mc. bandspread — 28 turns, tapped 18 turns
from ground end.

All above coils are wound on Millen 1-inch-diameter
forms with No. 24 enameled wire, turns spaced to an
approximate length of 1 inch, then adjusted by spread-
ing turns to give full dial-scale bandspread.

Ls, Ls, L7, Ls — 19 turns No. 28 enameled, close-wound.

Lo — 28-Mc. bandspread — 39 turns, tapped at 20
turns from ground end.

Lio — 14-Mec. bandspread — 42 turns, tapped 18 turns
from ground end.

Ly —7- Mc. bands gread — 41 turns, tapped 19 turns

from groun

Liz — 3.5-Mc. bandspread — 35 turns, tapped 33 turns
from ground end.,

All above coils wound on Millen l-inch-diameter
forms with No. 24 enameled wire, turns spaced to an
approximate length of 1 inch, then ad]usteti) by spread-
ing turns to give proper tracking.

Lz —14-Me. handsé)read — 29 turns, tapped 14 turns

1853 stage is untuned and each of the output
stages is fixed-tuned. Because the 1852 doubles to
3.5 Me. its tank circuit should have & lower ca-
pacity-to-inductance ratio than the oscillator in
order to do an efficient job of producing second-
harmonic output. The tank padding capacity,
Cu4, is therefore only 50 upfd. A variable con-
denser is used in order to facilitate tracking
adjustment, as explained later. To cover 3.5 to 4
megacyeles in this stage the bandspread con-
denser, C5, need only be 50 ppufd. Cis and the
oscillator bandspread condenser are ganged to-
gether, as indicated in the circuit diagram and
shown in the top-view photograph.

‘' It was doubtful at first whether reasonably
constant output over each band could be ob-
tained with fixed-tuned output circuits and no
loading resistors to broaden their tuning, but the
power output over each band was surprisingly
uniform. Stagger tuning is a means fo this end
and its use to a mild degree improves perform-
ance over the higher-frequency bands. Because
the 28-Mec. band is quite wide, constant-level
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output could not be expected from end to end on
this band. With one setting of the tuning con-
denser on T4 about 60%, of the band can be cov-
ered with good results. This means that the
28-Mec. output tank should be peaked Jor the
particular portion of the band that promises the
most returns,

Swifching

A major consideration in the design of any
all-band exciter such as this one is the switching
arrangement. Over a period of several days many
pencils were worn out and innumerable sheets of
paper were completely covered in an effort to
come up with a brand-new switching system that
would require only one switch in the oscillator
and first doubler, permit the same coil to be used
on all bands, and give the same bandspread scale
length on each. The system having the

shorting dise that would progressively maintain
contact with each position selected — did not
seem to be commercially available. No selector
pole was necessary. The nearest thing to it was a
Centralab Type GG which had one selector pole,
ten positions, and an almost complete-circle
shorting disc that shorted out all tnused con-
tacts. This was converted to the type of switch
needed by cutting the shorting disc to a half
circle and discarding the selector pole. The ground
connection to Sz through S; is actually made to
the No. 1 finger contact that continuously touches
the rotating shorting dise. Sz progressively cuts in
the doubler stages as required, by connecting
their cathode resistors to ground.

All rotary switches with the exception of Sz
are Centralab Type RR ceramics having two
poles and five positions each. The four wafers
needed are ganged together in a multiswitch
assembly measuring approximately 614 inches in
length, made from the parts of a Centralab switeh
kit.

fewest disadvantages turned out to be the
one used here, Maybe someday someone
will invent a gear-shifting dial that will
be the answer to a ham’s prayer, but
until that day comes it will be necessary
to wind separate coils for each band to
accomplish this end.

The oscillator takes three single-po'e,
four-position rotary switches. The first
throws Cjs across the entire coil in use, the
second throws Ca to the proper tap for
bandspread, and the third connects the
grid to the proper tickler coil. The dou-
bler takes two more switches to connect
Ci4 to the various coils and Cy to the
bandspread taps. These switches, which
are ganged, are labeled S; in the diagram.
The sixth section of the gang switch shifts
one of the output terminals to the link

winding on the output coil in use. The
other terminal has a common connection
to all links. -

The exact type of switch needed for
82 — & rotary job having a half-round
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Top view of the v.f.o. exciter behind the panel. The shield cover for
the condenser gang has been removed. In line from front to rear at
the left are the 6J5, 1853 and 1852. In the up
from lower left clockwise are the 2E25, the 7-
14-Mc. 6L6 doubler and the 28-Me. 616 doubler.

er right-hand corner
¢. 6.6 doubler, the
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band-switch knob directly beneath it,

the condensers will hang above the

chassis when lined up with the dial
shaft. Husky half-inch diameter metal
spacers hold Cy and Cyy firmly above
the chassis and in line. The spacers
were approximately a half inch high,
but careful filing was necessary to
make the alignment as perfect as
possible. The two condensers are
actually about six inches apart in
order that they might be placed just
above the center of the oscillator and
doubler coil groups. The stator con-
nections to the bandswitch go through
National polystyrene feed-through
bushings in the chassis.

The first three tubes are lined up
alongside the tuning condensers and

Bottom view of the v.f.0. exciter. The ganged band switch is at the
center. Toward the front are grouped the four oscillator coils with the
four corresponding 1852 buffer coils and padder to the rear.

When in the monitoring position, S3 opens the
cathodes of all output stages so the final amplifier
will be inactive when monitoring the v.f.o. fre-
quency on the receiver, At the same time it shorts
the key jack, keeping the oscillator, its Class-A
amplifier, and the doubler running,

Construction

The whole unit is mounted on a 17 by 12 by
8-inch chassis whose front panel measures 19
by 834 inches. Parts are mounted in the usual
fashion, holes marked and then drilled before
starting assembly and wiring. The general layout
can be seen in the photographs.

A minor difficulty was encountered in the
mounting of the National ACN tuning dial as a
result of the Y4-inch thickness of the masonite
front panel. After cutting the 154-inch hole for the
dial drive it was discovered that the pointer could
not elear the front-plate mounting screws unless
stand-off spacers were used. Two $4-inch metal
spacers did the trick, Fortunately the dial shaft
is long enough to permit mounting the knob
firmly.

The long band-changing switch, connected as
it is to the oscillator coils, must be made ab-
solutely rigid. Four mounting angles, one at each
end of the assembly bolts, are fastened to the
chassis.

A piece of Hg-inch aluminum 634 inches wide
and 734 inches long is bent to form a cover ghield
2% by 2% by 714 inches for the tuning con-
densers. At each corner and the bottom center of
both sides threaded mounting bolts hold the
cover down. .

The tuning dial is mounted on the front panel
before the band-spread condensers are fastened
in place. Since this dial must come high enough
on the panel to give plenty of clearance for the
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thé doubler stages are arranged in a
cluster in the rear right-hand corner
of the chassis. The 2E25 is the glass
tube with the plate cap on top. Its
plate connection goes through a special hole
drilled in the National ETU-80 coil shield per-
mitting a short direct lead to the coil inside.
Some seli-oscillation trouble was encountered
in the next 6L6 doubler stage. This was cured
by making the coupling leads to its grid come
out another specially drilled hole near the bottom
of the ET'U-80 coil shield, just above the chassis.

Coil Winding and Adfustment

All coils are wound on one-inch Millen coil
forms. The lowest-frequency oscillator coil ig
wound first. The oscillator bandspread condenser
is set to within 10 per cent of minimum capacity
by placing the pointer line on the dial over “10”
on the 0-100 calibration scale provided. The last
two or three turns on the coil are then adjusted
until the oscillator frequency hits 2000 kilocycles.
Other coils are similarly adjusted to track at the
high-frequency end of each band.

The most accurate frequency-checking device
available should be used for calibrating the dial.
We used the bandspread calibration of a good
communicationsreceiver carefully checked against
& 1000-kilocycle secondary frequency standard
previously adjusted for zero beat against WWY.
The receiver was warmed up for several hours
before frequency-checking operations were begun.

No bandspread tap is required on the first
oscillator coil, because the capacity of the tuning
condenser gives the required amount of dial
coverage, 80 divisions. The remaining oscillator
coils are adjusted, with the tuning condenser
connected to the recommended taps, for their
highest frequencies first, The highest frequency
with the second coil is 1825 ke., with the third
it is 1800 ke., and with the last, 1856.25. This
explaing the peculiar fact that the 14-Me. oscilla-
tor coil has more turns than the 7-Me. coil.
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If the bandspread is too great, the number of
turns between the ground end and the tap should
be increased, and vice versa. Should any change
in the position of the taps be necessary, realign-
ment of the coils at their highest frequencies is
imperative,

In order to align the 1852 doubler coils ac-
curately it was necessary to have Cis variable.
If the minimum capaecity across the coil in use is
too great, the fixed maximum capacity of Cy5 will
tune the coil to _foo low a frequency. Several
coils had to be wound before the correct capac-
ity of (14 was found to give the proper track-
ing.

The setting of C4 is found by winding the
specified coil for Lja, setting the oscillator on
2000 ke. and adjusting the spacing of the last
few turns for maximum grid drive to the 2E25.
A second check on the grid drive or grid current
as measured with a 0-10 milliammeter must be
made at the low-frequency end of the band. If in-
creasing the capacity of C'14 at this point shows in-
creased grid drive, more inductancein the coil isre-
quired and may be obtained by squeezing the turns
closer together. Checking and rechecking at both
the high- and low-frequency ends will eventually
bring the coil and condenser combination into
exact alignment.

Compared to the adjustment of this coil, ad-
justment of the others is simple. After they are
wound, line them up at the high-frequency ends
and then change the taps at the low frequency
ends if necessary.

* Each of the doubler.output coils is lined up for
the center frequency of its band by tuning the
condenser for maximum output, as indicated by
a 6.3-volt dial light connected across the output
terminals.

Performance Dafa

The plate current of the oscillator operat-
ing from & 22.5-volt battery is 0.5 milliamperes.
Plate current of the 1852 with 150 volts on the
screen and 255 volts on the plate is 6 ma. con-
stantly, whether the oscillator is on or off. If the
plate cuwrrent in this tube changes, it is not
running strictly Class-A as it should. The plate
current of the 1852 was 6 ma. also and did not
change with oscillator keying. The plate current
of the 2E25 with the 616 doubler running was
12 milliamperes.

An abundance of excitation for the 2E25 was
available from the 1852 doubler and, in spite of
the fact that the tank of the 2E25 was fixed-
tuned, the. excitation did not vary over ten
percent for the widest range covered. Plenty of
excitation to each of the 616 doublers is evidenced
by the fact that each of their grid leaks becomes
perceptibly warm over a period of extended
operation.

The total current drain from the 400-volb
power supply recommended is 175 milliamperes
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including the current through the VR-105 and
VR-150 regulator tubes.

Power Supply

The power transformer should be capable of
delivering 400 volts d.c. at 200 milliamperes. A
separate filament transformer should be used to
take care of the 4.9 amperes drawn by the fila-
ments of all the seven tubes used. Voltage regula~
tion of the 150 volts to the screens of the 1852
and the 1853 is taken care of by the VR-150
which is in series with the VR-105. The two in
series regulate the 255 volts applied to the plates
of the 1853 and 1852 as well as to the screens of
the 2F:25 and the 6L6s.

Stability

Frequency stability of the oscillator as checked
on ten meters was all that Robinson said it would
be for an oscillator of this type. Over a period of
ten minutes listening on ten meters, the beat note
did not change more than 800 cyeles. Divide this
by 32 and you have the number of cycles the
oscillator itself drifted in that time.

A nasty parasitie reared its ugly head in the
last 616 doubler stage, but an r.f. choke, consist-
ing of 18 turns of No. 20 enameled wire wound
on a Y4-inch form, with the turns spaced the
diameter of the wire, inserted in series with the
grid coupling condenser at the grid, plus a 0.05
ufd. by-pass condenser for the screen, eliminated
it.

Keying is clean and the note on ten meters is
good d.c.

‘ao-Straysyas

D. F, Taylor, VE4QV, and Douglas E. Kerr
found this item in Canadian newspapers —

“Rationing officials in some parts of the Mari-
times would like very much to meet that fellow,
whoever he is, who first gave radio amateurs the
nickname of ‘hams.’

“ As you will recall, the newspapers a few weeks
ago published stories with headlines to the effect
that restrictions on radio ‘hams’ had been re-
laxed.

“Some dear old ladies apparently read only the
headings, didn’t stop to consider what the ‘radio’
reference could mean, and immediately besieged
their butehers with a demand that he wrap up a
ham for them without benefit of coupons and no
more fooling about it.

“The Prices Board asserts, just in case anyone
doubts the butcher’s word, that authentic ham of
every type is still rationed.”
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High-Gain Microwave Antennas

Operational Features of Radar Beams

BY WILLIAM G. TULLER, * W2BPZ/1

¢ Haven’t you often wondered, like the
rest of us, what antenna developments
were coming out of the war, particularly
in the hush-hush field of radar? Here is a
story of the basic types used in radar be-
tween 20 and 20,000 Mc., complete with
performance data and a description of
some of the tricks involved.

LTHOUGH opinion seems to be divided on
whether we will all be building microwave
rigs within the next ten years, communicat-

ing by means of pulses bounced off the moon,
using cathode-ray tubes instead of the usual pair
of cans, and downspout instead of the usual pair
of No. 12 wires spaced with pieces of Shears and
Wards best towel racks, two things seem to be
pretty clear; first that we will all still be using
receivers, some part of which will be like the ones
we use today, and second, that we will be using
antennas. In the dear, dead, hectic days just be-
fore the war the beam antenna was just getting to
be a recognized must for 10- and 20-meter DX,
with a few happy souls putting them up at 40 and
even longer wavelengths. Almost all the really
significant work at long ranges on 5 meters and
below was being done with beams, and in some
cases with beams of fairly good gain and high
complexity. All this adds up to the fact that a
* Old Connecticut Path, RFD, Cochituate, Mass.
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good beam antenna really isn’t just a luxury,
but represents either a good way of beating the
1-kw. maximum power limitation or of making
those thirty struggling watts sit up and fight for
attention like several hundred, depending on
which way your taste and pocketbook dictate.
During the last several years of radar develop-
ment a great many man-years of time and labor
and a few megabucks have been poured into the
problem of getting good reliable beam antennas
at frequencies ranging anywhere from twenty-
two to more than that many thousand mega~-
cyecles. Of course much of that work has been on
special applications that don’t apply at all to
amateur work, but enough of the principles and
techniques evolved do apply and apply dlrectly
to make those of us who have been involved in
the work do a lot of paper-scratching to see how
an antennsa built after radar antenna designs can
help us out in the next few years. With that in
mind, let’s take a look at the general kinds of
antennas that have been developed, the specifi-
cations they had to meet, and the performance
they could give if used for amateur communi-
cation,

Early Developmenis

The earliest radar antennas started right out
where the ham-designed jobs left off. The fre-
quencies used were the same, 20 to 120 Me., and
the antenna designs might have been copled for
the most part out of the Handbook or other simi-~

L4

A 200-Me. radar an-
tenna, illustrating the
use of three separate
antenna systems work -
ing against one reflec-
tor. The six horizontal
dipoles are for the ra-
dar, the twelve short
vertical dipoles near
the uprights in the
main reflector form an-
other antenna system,
and the four top verti.
cal dipoles form still a
third. All are connec.
ted by coaxial line
within coaxial line to
cables at the base of
the antenna,

¢
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lar references. One of the simplest of these, for
example, consisted of a half-wave dipole backed
up by a reflector, cut the usual few per cent longer
than the radiator, and spaced about 0.2 wave-
length from the radiator. The radiator was fed
with a two-wire line, matched with a single
matching stub, and the whole affair was rotated
with a drive motor in quite familiar fashion, even
to having rotation limited to a little over one full
revolution in any one direction at any time, since
the feeders wrapped around the mast supporting
the structure! The device did work, though, and
work well, as could be attested by the reports of
several hundred Nazis, were they not all now
dead. Variations of this scheme were used up to 6-
element arrays, sometimes stacked vertically in
two layers to improve vertical directivity. They
consisted of a driven antenna plus a reflector and
up to four directors, the number of directors being
determined by operational requirements and

what, or sometimes who, had to carry the thing -

around under fire. Performance figures for these
types will not be given, since the curves in the
Handbook apply. In general, the only difference
between these antennas and the one you may
have or wish you had in your back yard for 10-
meter work is that they were very carefully tested
and adjusted for best pattern, compromising be-
tween gain, side lobes, and best impedance
match in the entire frequency band over which
they were to be used. This is quite important,
since surprising things can happen to antenna
gain, side lobes, and input impedance over a
band of frequencies whose width is 10 per cent or
so of the center frequency, This order of band-
width is common both in radar and amateur
work, and the variation in performance over the
band is something whose importance should not
be forgotten in the design of a good antenna
system.,

V.H.F. Radar

As the frequencies used in radar went higher,
into the 200~ to 500-Mec. region, the Yagis, or
linear arrays, used previously began to pale. In
the first place, a 8-clement beam of this type is

TABLE
Perk of R tative 200 Mc. Antonnas
Number of Beam
At Dipales Widths Gain {Height} Width
(db.) | (feet) | (feet)
High | Wide| Vert. {Horde,
1 2 8 55° | 20° | 15 5.5 | 13.5
2 2 3 | 50°]30°} 12 5.3 8.7
3 2 2 60° | 40°°1 12
4 2 6 60° { 20° | 13.8 4.6 15
5 6 6 20° § 20° | 19.7 | 17 18
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about all that can be used over any reasonable
band width, and in the second place the gain of
such a small array is definitely limited. The
answer to these troubles was the now familiar
“mattress” or “bed-spring” array, seen at a spot
near the top of the mast of most of our warships,
atop masts or trucks on the ground, and even
along the side of a large aireraft in some obsolete
installations. These arrays are almost all basically
broadside arrays, stacked vertically and hori-
zontally. The basic array used is almost always
bidirectional and, contrary to amateur practice,
is generally backed up by a screen made up of rods
parallel to the antenna or mesh, the screen being
mounted about 0.2- to 0.25-wavelength behind
the driven antennas. The reason for using a re-
flecting screen rather than another string of di-
poles is simple; if there is a relatively large
number of dipoles, it is a lot easier, cheaper, and
better over a broad band to put up a nonresonant
mirror than a resonant one such as a group of
dipoles. The screen should overlap the dipoles on
all sides by a bit, say a half wavelength or so, but
this does not make it very large when that half
wavelength is only 20 inches. Further, we can
now make this mesh our main support for the
dipoles instead of stringing them on the feeders.
This is done by supporting the dipoles on metallie
insulators, or sections of parallel-wire line 0.25-

Feed Wires

A ' f
! E3 g .

Metal Reflecting
Screen

Fig, 1 — A single dipole clement of a

“mattress” array. The half-wave radia-
tor is supported by a "metal insulator”
— the familiar quarter-wave section that
caxé be grounded at the short-circuited
end.

wavelength long (also luckily the distance from
screen to dipoles) and short-circuited at the screen.
Now if each half of the dipole is supported on one
wire of this quarter-wave line, it will be effec-
tively insulated from the other half dipole because
the impedance seen looking into a line 0.25-wave-
length long, short-circuited at its far end, is an
open circuit. This makes it possible for the screen.
and the dipole to be bonded solidly together, even
though there is considerable r.f. potential differ-
ence between the screen and the radiator. A
photograph of a mattress array is shown in one
of the illustrations, and Fig. 1 is a sketch of the
dipole support. This metallic insulator is one of
the most useful gadgets to be brought into promi-
nence by the war, and although it is certainly
nothing new, it is safe to say that it will be widely
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used in the future. One of the great advantages
of such a scheme is that we can now make our
dipoles big and fat, since they are supported on
rigid rods rather than hung on wires. All other
things being equal, a fat dipole is a broad-band

FIELD INTENSITY,

180°

Fig. 2 — Polar diagram of the
radiation pattern of Antenna No.
4 in Table 1.

dipole; that is, the impedance seen looking into
its center does not change very much with fre-
quency. The dipoles used in radar work have a
ratio of length-to-diameter of between 2 and 40 as
compared to about 2500 for a No. 12 wire at 10
meters. This means that they show nearly con-
stant impedance over a broad band — a great
help in getting a complex antenna system to
work equally well from one end of the band to
the other, since many things besides the di-
poles individually are at work making the in-
put impedance to the antenna change with
frequency. :

Before going into the performance, shapes and
sizes of such antennas, a word about the method
of feed is in order. The arrays themselves have
generally been constructed with parallel-wire
lines internally, since a dipole is inherently a
balanced device and operates most easily from a
balanced line. However, such a line has high
radiation losses at a few hundred megacycles, and
this is.not only inefficient but productive of much
QRM when a few hundred kilowatts are going
into the line. Therefore a coaxial line is generally
employed between antenna and transmitter. The
shift from balanced to unbalanced line is usually
made between the antenna and its pedestal by
means of a “bazooka’ or line-balance converter.!
Inasmuch ag wrapping the feeder around the mast
can no longer be tolerated, the coaxial output of
the “bazooka’ is led to a rotary joint. This
usually consists of two pieces of air-dielectric

18ee A.R.R.L. Handbook, 1945 edition, Chapter Ten.

2 Some of the cable produced early in the development of
the new RQ series has reached the hands of the surplus
dealers and is giving the whole cable picture a bad name.
The early cable was markedly inferior to the presently-
available material, aged rather badly, and was used exten-
sively by the services only because nothing better was
available. Therefora beware of surplus solid-dielectric coax-
ial cable unless you are familiar with the good and the bad.
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- the transmission line from ant

coaxial line arranged end-to-end, one piece having
spring fingers which make a good wiping contact
between the two sets of conductors. It is often
desired, for one reason or another, to have a
second antenna atop the same pedestal, and if this
feature is included the rotary will have a coaxial
within a coaxial to feed the second antenna. A
typical joint, for example, might huve a 3-inch
diameter tube as the outer conductor of the radar
line, & 34-inch diameter conductor as the inner
conductor of the radar line and outer conductor
of the auxiliary line, and a }{-inch diameter con-
ductor within this as the center conductor of the
auxiliary line, all three conductors being broken
somewhere along their length and wiping-contact
joints inserted. During the early days of radar,
a pedestal to
transmitter might have been air-dielectric copper
tubing coaxial line, fitted with ceramic insulating
beads every so often and filled with dry nitrogen
at & pressure of a few pounds per square inch.
However, the beads in such a line crack under
military usage, the line leaks nitrogen and then
fills up with water vapor if it is in the tropies,
immediately arcing over under the high power of
the transmitter. These troubles occurred too
frequently to be neglected, so a splendid job of
research and development was done by the serv-
ices and the cable manufacturers, culminating
in very excellent solid-dielectric flexible coaxial
line with high power-handling capabilities and
low losses. This will probably be one of the great
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Fig. 3 — The pattern of Fig. 2 presented in rec-
tangular codrdinates. To save space, the dotted line
is used with the lower set of ordinate values,

boons of the war to the ham who is fortunate
enough to be able to purchase it, since its charac-
teristics leave little to be desired in the v.h.f. and
w.h.f. range?® )

Performance

The above discussion may give an idea of what
the mattress arrays look like in detail, and of
some of the constructional kinks, but the factor
of main interest after all is just what do we get
from this floppy bed-spring? Table I gives beam

QST for



widths at half power and gains (as referred to an
isotropic radiator) of several typical antennas. A
typical pattern from one of them (No. 4) is drawn
in polar codrdinates in Fig. 2 and in rectangular
cobrdinates (the way most radar antenna de-
signers draw them) in Fig. 3. The quantity
plotted as a function of angle iu the patterns is
field intensity, or voltage out of a linear receiver.
Some antenna patterns are plotted in terms of
power relative to power on the nose of the beam,
or voltage out of a square-law receiver, but the
system used is believed to be most convenient
since it shows all the lobes without making it
necessary to resort to semi-log paper. All patterns
are for the antenna used either as a transmitter or
as a receiver, since the same pattern will always
be observed in both cases.

A word about the general shape of patterns
obtained from these dipole arrays might be in
order. The “beam width” usually spoken of is
that of the 0.707 intensity, or half-power, points;
that is, the total beam width between the two
points on the pattern at which the field intensity is
0.707 of the intensity at the peak of the beam.
In general, the beam width between points at
0.31 of the peak intensity will be double the half
power width. Side lobes on a well-designed array
of this type can be kept below 20 per cent in
intensity (—14 db.) and the front-to-back ratio of
17, or 25 ¢b., is by no means exceptional.

The gailis, as mentioned above, are referred to
an isotropic radiator. This is a convenient ficti-
tious radiator that radiates equally well in all
directions. Compared to such an antenna a theo-
retical dipole has a gain of 2 db., and a half-wave
antenna ® & gain of 2.7 db. These numbers should
be subtracted from the values given in Table I if
you prefer to use either dipole as a gain refer-
ence.

Microwave Antennas

So far, the picture has not seemed too different
from that found in & back yard of the late 1930s.
There have been a few refinements, notably in
the rotary joints and broadbanding, but now here
come microwaves, with their optical systems, and
anything can and does go. By way of introduc-
tion, let us consider two types of antennas which
really don’t operate on microwaves, but are built
somewhat like microwave antennas and have
much more in common with such antennas than
with the mattresses talked about above.

Suppose we place a collinear broadside array
along the focal line of a cylindrical parabola. Let’s

3 A theoretical dipole is a short section of antenna, so short
that it has uniform current along its length., This shows
gain over the isotropic radiator because the radiation pattern
is a cosine function and the radiation in the:direction of the
element is zero. A half-wave antenna, which is made up of a
very large number of these elements, shows still more gain
because it might be considered to be a collinear array of
these elements. — Ep.
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Another 200-Me. radar antenna, using a parabolic
dish reflector and dipole-plus-one-reflector illumination.
This dainty little job is only 17 feet in diameter!

place the array and the focal line horizontally, so
as to give horizontal polarization. Now consider-
ing the horizontal plane only, we know that the
array will give us a beam of width determined by
the number of elements we use, and that the
paraboloid behind the antenna array will make
the radiation unidirectional rather than bidirec-
tional. Were it not for the curvature of the para-
bola this would give us a vertical beam width of
about 90 degrees. By placing the collinear array
at the focal line of the eylindrical paraboloid, we
focus the radiation in the vertical plane down into
a narrow beam, one whose width is determined
by the height of the paraboloid and the way in
which we illuminate it. This last phrase simply
means that we can spray our energy in all direc-
tions, in which case some will hit the paraboloid
and be reflected, but much will miss our dish and
just be wasted side-lobe energy. Or we can go to -
the other extreme and shoot radiation at the dish
from a highly directive array so that only a small
section of the dish has any energy striking it.
Obviously those portions of the dish which are not
irradiated by the array are wasted in this case and
might as well be cut off. Or, and this is what one
tries to do in designing an antenna using a para-
bolic reflector, the directivity of the array — or
“feed’” — can be matched to the size and shape
of the dish and the position of the feed in the
dish, so that almost all of the radiation from the
feed hits the dish and none spills over to be
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TABLE II

Performance of Representative 3000 Mc. Antennas

Beam Widths X

Antenna| Height| Width| Feed gi“b“)'
Vert. | Horiz. )

1 157 48" Horn 15° 5° 23

2 247" 2417 Dipole 11° 12° 23

with
Reflector

3 48" 48" “ 5° 5° 29

4 72" 72" " 4° 4° 31

4 36” | 84 |Box Horn| 10° 3° 28

wasted nor creeps in too far from the edges of the
_dish, Obviously then our simple collinear array
won’t, be the best feed, since it radiates in all
directions normal to itself equally well. However,
we can do the best job with the tools at hand by
putting the collinear array deep down within the
paraboloid; that is, by making the focal length of
the paraboloid small compared to its width, A
typical antenna of this type is three feet high and
twelve feet long, operates on about 770 Mec. and
has within it a 16-element collinear array. It has a
horizontal beam width of 6 degrees between points
of 0.707 intensity, and a vertical beam width of
30 degrees. Its gain is 22 db. over an isotropic
radiator. Another antenna of the same general
type is 6 feet high by 7 feet wide, and has an 8-
dipole array backed up by eight reflector-dipoles
to reflect the energy into the dish. Tts gain is also
22 db. and both horizontal and vertical beam
widths are 12 degrees. The side lobes on these
antennas are generally lower than those of the
mattress type, largely because of the increased
size of the antenna as measured in terms of
operating wavelength. For the antennas men-
tioned above, they are never over about 10 per
cent of the intensity of the main beam. The front-
to-back ratio is about 33 db.

Some of the mattress arrays are being replaced
by arrays of this type or by the next logical step
in antenna development — a paraboloid of revo-
lution fed by a single dipole, or dipole-plus-
reflector, in place of the collinear array. In this
type of antenna the dish focuses the beam in the
vertical and horizontal planes (as well as all
others) and feed directivity is only used to put all
the radiated energy on the dish, not partly to
shape the final beam as in the antennas just pre-
viously described. An antenna of this type is
shown in one of the photographs. A typical ag-
tenns is seventeen feet in diameter, operates on
about 200 Me., has a beam width of 20 degrees in
both the vertical and horizontal planes, and has a
gain of 19.8 db. Another similar antenna hasa 10
foot diameter dish, works on 600 Me., has a gain
of 34 db. and beam widths of about 12 degrees.
These antennas have side lobes close in to the
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main beam of about 10 per cent intensity, and a
front-to-back ratio of about 34 db.

This same type of antenna is used at frequen-
cies up to 10,000 Mec. At 3000 Me. a typical unit,
using only a 4-foot diameter dish, has a gain of 29
db., and beam widths of 5 degrees in both hori-
zontal and vertical planes. All lobes may be kept
below 26 db. below the main beam, and all lobes
outside of 10 degrees beyond the main beam be-
low 30 db. Front-to-back ratios of 40 db. are not
uncommon in antennas of this size. A typical an-
tenna pattern from a microwave antenna is shown
in Fig. 4. The gaps in the pattern were caused by
the measuring equipment, which would not go
below 45-db.-down lobes. .

For many applications one wishes a beam
which is fan-shaped; that is, wider in one plane
than another. Inasmuch as the beam width is
inversely proportional to the dish width (assum-
ing a constant type of ilumination and constant
wavelength), we might think that one could
simply cut top and bottom, or each side, off our
parabola and thereby get a wider beam. That
statement, so far as it goes, is true, but strict ad-
herence to it will not produce a very efficient an-
tenna. The reason for this is that the energy form-
erly striking the now cut-off portion of the an-
tenna will be wasted. However, we may recover
this wasted energy by shaping the radiation from
the feed so that the beam from the feg, our pri-
mary radiator, just covers the dish, of secondary
radiator. If we have cut off the top and bottom of
the dish so as to get a wide vertical beam, we must
narrow our primary beam in the vertical plane.
At long waves — v.h.f. is long wave in this busi-
ness — a primary radiator to produce a narrow
beam would be a large and bulky device. How-
ever, at microwaves we can use a horn for a pri-
mary radiator and easily shape the primary beam
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Fig. 4 — A typical pattern of a microwave radar
antenna, clearly demonstrating the sharfmess of the
beam and the attenuation of the minor lobes.

by varying the size and shape of this horn. This
works fine if the vertical beam is about four times

. the width of the horizontal beam, but gets into

trouble if the vertical beam width grows as high
as ten times the horizontal beam width, as it
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This “cut dish” antenna was used at 3000 Mec. and
illustrates the use of wave guide and the “box horn
feed. The horn is set just below the dish, to reduce
minor lobes.

sometimes does at the higher frequencies. Such
antennas have been built, one in particular being
4.4 inches high and 48 inches wide. The focal
length of this parabola is 12 inches, which puts
the feed out 12 inches from the center of the dish.
Consequently the majority of the radiation from
the feed, in any vertical plane that meets the
reflector, must be confined to a 4.4 by 12-inch
triangle. This, as ean be figured out with a few

WAVEGUIDE
~-"N

PUT '

RADIATED

N S R
Fig. 5— A “box horn” radi-
ator, used on the end of a piece of
wave guide to illuminate a “cut
dis| ”'reﬂector. The output pat-
tern is_controlled so that very
little of the radiation misses the

reflector.

groaning swipes at high-school trig, means the
primary feed alone has to have a bgam width of
21.6 degrees, and not between 0.707 intensity
points, but between 0.32 intensity points if too
much of the precious soup is not to leak over the
edges. This makes a primary radiator with a beam
width between 0.707 intensity points of about 11
degrees, narrower than some of the big antennas
put out at v.h.f. A normal horn to give this
narrow & beam would be a rather long and bulky
item, 80 & box horn as used in this, and other
similar antennas. The theory behind the opera-
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tion of a box horn, illustrated in Fig. 5, is a little
too complex to go into here, involving as it does
the calculation of the effects of high-order waves
in wave guides, but the device itself is quite
simple, and the picture self-explanatory.

Since even the box horn is a fairly large obstacle
to put in the way of a nice optical mirror like a
paraboloid antenna, it scatters radiation coming
at it from the dish and spreads this radiation out
in the form of side lobes. The cure is to get the
feed out of the way of the beam, and this is done
by placing the feed at the lower edge of the dish
and shining the radiation up into the dish at a
slight angle. The dish is then so shaped as to
radiate straight out as usual. This trick has
generally been good for from 6 to 10 db. in the
suppression of far-out side lobes, although it
leaves the ones close in to the main beam substan-
tially unaffected.

It will be noted from the various photographs
that no antennas use a solid continuous sheet of
metal for the dish, ]
but instead use some
form of grating, lat- ‘
tice, screen, or T
punched metalwork. -
The use of such ma-
terials prevents the Fig. 6— A cross-sec-
antenna from behav-  tional view of stub-sup-
ing like a sail, which porl:et.:l coaxial line. The
i will in great style  fhubyil,l TR AT
if left solid. The ef- not short circuit the inner
fect of the shift of  conductor. The slight in-

crease in diameter of the

inner eonductor at the sup-
port is for “broadband-
ing.

material on the beam
cannot be detected
if the design is ade-
quate, as the mesh
or grating used can be made to reflect more than
99.9 per cent of the energy striking it.

Feeding the Antenna

Three types —really two members of one
family and one member of another — of trans-
mission lines have generally been used in radar
work. These are rectangular wave guide, solid-
dielectric flexible coaxial line, and stub-sup-
ported coaxial line. The first two can pass without
mention, since they are quite plain and uncom-
plicated, but the last deserves some comment. It
makes use again of the quarter-wave metallic
insulator described earlier in this article. A cross-
section of the stub support is shown in Fig. 6. It
again consists of a piece of line, this time coaxial,
one-quarter wave long and short-circuited at one
end. The other end has its inner and outer con-
ductors respectively connected to the inner and
outer conductors of the main transmission line so
that the short rigid stub — about seven-eighths
of an inch long at 8000 Mc. — supports the line’s
center conduetor. Although the stub itself is good
at only one frequency, the half-wave matching
network consisting of the bump on the center con-
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ductor makes it very nearly perfect — standing
wave ratio of 1.05 or so — over a 20 per cent band
width.

Rotary joints for the microwaves have gener-
ally been of the so-called ““capacity” type, shown
in Fig. 7. Actually the name is very misleading,
since the two sections of line, fixed and rotating,
are electrically coupled by a transmission line

} ‘ c

°
Fig. 7— Cross section of a
rotary joint in coaxial line. Dis-
tances A-B and D-E are a half
wavelength long at the operating

frequency, and effectively short
circuit the inner and outer con-

ductors at D and A, although
there is no solid counnection at
any point.

network and not by a capacity. This is because no
piece of metal over a quarter inch long can be
considered to be a lumped circuit element at
microwaves, but must be dealt with as a trans-
mission line — an easy enough process once one
recovers from the initial shock. We simply have
to remember that the current flowing along the
inside of our transmission line will not jump a
gap, but must be led around it by a transmission
line of the right length so there will be no reflec-
tion of energy. Mathematical or physical purists
will probably shudder at that statement, but it
represents an extremely useful viewpoint when
dealing with this type of rotary joint. In the case

of the joint shown in Fig. 7 there are two gaps, '

one in the inner conductor and one in the outer,
although we may leave out the inner conductor
and have, for our purpose, an entirely adequate
picture of a wave guide. The distance from A to
B and that from D to E in this figure is made
equal to a half wavelength. That makes these
regions half-wavelength transmission lines, short-
circuited at the far, or B and E ends, when
viewed from the inside of the main transmission
line. Simple transmission-line theory tells us that
a half-wave line short-circuited at its far end
looks like a short circuit, so our lines are effec-
tively transferring the short circuits from points
Band E to points A and D, allowing the waves to
go by the gap unimpeded. But how about the
little gaps we have left at points C and F, and
carefully avoided mentioning? Well, there we pull
a little ¢rick. In the first place, these points are a
quarter wavelength from points B and E, so if we
stand on the edge of the gap nearest, say, B and
look toward B, forgetting what is behind us, we
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see a quarter-wave line short-circuited at its far
end, or an open circuit at C. Now if we back up an
infinitesimal distance and across the gap, we still
see our open circuit, since we haven’t moved very
far, but in series with it is the gap, another open
circuit. Obviously an open circuit in series with
another open is still a very good open circuit. So
we haven’t changed the impedance at this point,
and therefore we can regard the line between A
and B as continuous, making our previous state-
ment about its effect on the main transmission
line true. We may fold the line from A to B in
many shapes to get it to fit into our antenna
pedestal, but it will still work in much the same
way if we are careful. This joint works equally
well in wave guide or coax, if we use a mode in the
round wave guide which has circular symmetry so
that it will not be affected by displacing one end
of the joint angularly with respect to the other, or
if we use an asymmetrical wave and arrange the
antenna system to take whatever polarization
comes out. Either method will work, and has been
used.

Other Types of Antennas

The antennas described above have formed
the backbone of the radar picture during the war.
A string of variations, entered into for one reason
or another, could be listed in microwave an-
tennas but most of these break down into some
form or other of the types listed. In particular
the collinear array has been made up, either for a
feed or as a radiator, by exciting a series of dipoles
from probes, entering a short way into either a
coax line or a wave guide. It has also been made
by cutting half-wave long slots in the wall of
coaxial line or wave guide in such an orientation
that the slots will radiate. Further, the collinear
array has been made by exciting one end of a
dielectric rod with a wave guide. Such a rod acts
as an end-fire array, since it is a leaky wave guide,
transmitting some power and allowing the rest to
leak off into space. Combinations of arrays with
phase-shifting schemes have been used to rapidly
rotate the antenna beam through about ten
beam widths, or to scan it from side to side.
Combinations of rotary joints, up to three per
antenna, have been used to give complete freedom
of motion for the antenna, so that it might be
placed on a stable platform and its beam remain
aimed at a distant target regardless of the motion
of whatever vehicle carried the platform. The
special types could be listed by the book rather
than the column but, as has been said above,
the antennas described in detail are the basic
Lypes, the ones from which alnost anything else
can be developed, and these are the ones which
the ingenious ham can build in his cellar and
mount in his back yard.

A word on impedance tolerances is in order,
just to wind up performance data. Almost all the

(Concluded on page 188)

QST for



Military Television Cameras —and
the Amateur

The Story of the Radio Amateur’s Part in the Development of
Missile-Borne Television Cameras

BY A. DAVID MIDDELTON,* W20EN

the fighting services. One obstacle in the

path of their research was the lack of a
suitable and effective “eye’’ in the controlled
missile that could scan the scene and transmit
this intelligence to the control operator who
could then correct for any possible deviation in
direction. ,

Such an “‘eye’’ was finally supplied in the form
of compact, light-weight, expendable television
camera units which could be attached to or in-
stalled in a remotely-controlled missile such as a
robot bomber, a glide bomb or a high-angle bomb.

Two outstanding facts become evident in an
analysis of the background of one such equip-
ment, The first includes the inquisitiveness and
ingenuity of the radio amateur that led him to
delve into the mysteries of television. The second
demonstrates the fore-

GUIDED-MISSILES have long been a dream of

pictures on 160 meters utilizing a 48-hole scan-
ning disc. These signals were received by various
New England amateurs including Philip 8.
Rand, W1DBM. Television transmissions were
directed to definite stations and these stations
answered back on 160-meter ’phone and de-
scribed the character of the picture received. In
those days it was considered an exceptional feat
if phe receiving station could identify and de-
scribe any details of the received images. Rand
said recently, “I'll never forget the thrill when,
at the end of a Falmouth Radio Cluh meeting at
my shack, we tuned in on 160 meters for a few
QS0s. Upon hearing the characteristic buzz-
saw note I switched in the neon tube and after
synchronizing the scanning disc we saw through a
magnifying glass, my call, WIDBM, spelled out
in big characters. W1IBCR was ‘calling’ me by

television! I answered

sight and courage
shown in QSTs pro-
gram to present ama-
teur television in a
manner designed to
stimulate the radio am-
ateur’s activities along
these lines.

These two features
combined to produce
the type of compact,
light-weight military
missile-borne television
camera equipment
shown in the photo-
graphs.

~ From the radio ama-
teur’slaboratories
came the incentive, the
original designs, appli-

on 160-meter ’'phone
and he replied by tele-
vising some Mickey
Mouse cartoons in
black and white,”

In the latter part of
August, 1940, while
Rand was in Washing-
ton, he made inquiries
on the possibility of
controlling, by radio,
bombs and other mis-.
siles so that they might
be directed to their tar-
gets more accurately
than with a bombsight.
WIDBM hadread
Sherman’s article in
QST on a new elec
tronic television trans-

cations and construc-
tion technique and ra-
dio amateurs initiated,
nurtured, developed
and carried through a program of research, devel-
opment and production of television camera
equipment in the Electronic Division of Reming-
ton Rand at Middletown, Conn.

Among the first amateur television transmis-
sion experiments were those made by W1BCR,
about 1932. This station transmitted television

* Department Editor.
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One of the original 2-inch Icoyoscope amateur tele-
vision camera units. Circuit details were almost identi-
cal to those described in October, 1940, QST.

mitting system for the
amateur and also
Lamb’s article on a new
iconoscope for amateur
television cameras. During a discussion with a
naval officer concerning the possibility of guiding
a bomb by radio remote control, Rand was told
“that this would not be feasible due to the diffi-
culty in seeing the falling bomb from a plane and
hence the diffiqulty of estimating its probable
striking point.” This original opinion later
proved incorrect. (The Army recently announced
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Left to right — Philip S. Rand, WIDBM, James J.
Lamb, WI1AL, and Joseph Brustman, ex-OE134.
Rand’s arm rests on the first model of the 4-inch Orthi.
con television camera developed by this trio. WIAL is
holding the latest model incorporating a 2-inch Vericon
pick-up tube. This unit, combined with the pulse box
held by Brustman, makes up the **latest word” in com-
pact television camera equipment.

successful remote-controlled bombs known as
the Azon and Ragzon. The difficulty in seeing
bombs fall from the plane was overcome through
the use of a smoke flare in the bomb.)

As Rand sat there having his remote-controlled
bomb idea picked to bits he recalled his amateur
television interest and amateur television’s recent
publicity in @QST. He countered that if a television
camera could be built small enough to be put in
the nose of the bomb then the bombardier would
not have to worry about visually following the
bomb in its fall but could see, on a television
screen In his plane, the exact spot at which the
bomb was hitting.

Rand returned home, approached company of- -

ficials, and was assigned the job of building an
amateur television outfit to test the feasibility of
building television cameras small enough to fit
into a bomb. Due to the military secrecy sur-
rounding such projects, Rand was unaware that
research groups, having vast resources and engi-
neering personnel, were also engaged in the de-
velopment of television camers equipment for

missile-borne use. In true amateur fashion Rand .

started on the project without the aid of outside
sponsorship and satisfactory equipment was ac-
tually’ developed before any agency was suffi-
ciently interested to offer any aid.

A project had been started by H. J. Rand
(W1DBM'’s nephew) utilizing a two-inch ama-
teur “ike” for picking up objects through fog and
darkness by infrared rays. Experiments deter-
mined that the two-inch amateur “ike” was not
particularly sensitive in the infrared region and
therefore was of no value for this purpose and
this equipment was made available and the tele-
vision camera project got under way in Septem-
ber, 1940 with WIDBM and H. J. Rand as
co-workers.

Tests disclosed that the two-inch amateur
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“ike” lacked sensitivity and definition for high-
quality pictures. This operating defect was
brought home forcefully late one afternoon when
demonstrating the equipment. There was in-
sufficient light outdoors to get a decent pick-up.
However, upon tuning in NBC’s television they
saw an excellent outdoor picture of a football
game. Upon investigation it was learned. that
NBC was using an Qrthicon type of pick-up tube.
Samples of these tubes were procured and work
started on a small camers utilizing this more sensi-
tive pick-up. By now, the project had grown
considerably and additional personnel was re-
quired. J. J. Lamb, W1AL, of QST, had been
working on amateur television and was a logical
choice. He was engaged on a consulting basis and
later secured a leave of absence from the ARRL
to devote full time to the project. Next came
Joseph Brustman, ex-OE134, a native of Vienna,
Austria, a man with wide television experience.
H. J. Rand dropped out to begin work on an-
other project. Later he joined the Army Air
Forces. Toward the end of the war, with the rank
of major, Rand actually controlled television-
guided missiles in the ETO. }

The first model utilizing a four-inch Orthicon
was completed in the spring of 1941 and given
vehicular tests transmitting back to the labora~
tory on 105 Me. This camera unit weighed about
65 pounds as compared to the then existing
“portable” commercial equipment comprised of
six or seven large-size suitcases weighing a total
of some 700 pounds.

This midget television equipment was demon-
strated to the armed forces but they did not ap-
pear particularly enthusiastic about such a
“fantastic idea.” However, the OSRD and the
NDRC thought it worth while, They could not
sponsor & completed project but if a smaller and
lighter camera could be made it would be a new
development which NDRC could sponsor. |

A new type of Orthicon pick-up tube had been
experimentally made by Dr. H, B. DeVore of
RCA, and this tube was used in a considerably
smaller television camera subsequently developed
for and demonstrated to the NDRC by the
Middletown group.

Early in 1942, Vernon Chambers, W1JEQ, ob-
tained a leave of absence from QST and joined
Rand and Lamb, as did Harry Whittemore,
WIBR.

By late spring it became apparent that more of
the two-inch Orthicons would not be available
from RCA, so it became necessary to manufac-
ture them and Marshall P. Wilder, W2KJL,
started the production of the desired pick-up
tubes, assisted by Frank Norman, W1JZB. Dan-
iel Smithwick, jr., WINKA, went to work on
construction of the cameras as did Calvin Ben-
nett, WIKHL. August, 1943 brought George
Grammer, W1DF (obtained on leave of absence
from QST) and later Milton Bloomquist, ex-
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W2BAI, joined Wilder’s vacuum-tube section.
John S. Muskatallo, WiBFW, and Thomas S.
Pugarelli, ex-W2LWL, also were included in the
project. Approximately fifty workers, men and
women, were finally engaged in the manufacture
and development of this equipment.

After the Germans began using their robot
bombs the Army and the Navy became intensely
interested in remotely-controlled guided missiles
and the Middletown group was given contracts
by both services to develop still smaller and
lighter weight units.

Various models built concluded with the latest
and smallest model comprised of two pieces; one,
a long slim box containing the camera and the
video amplifier and a smaller square box housing
the pulse and synchronizing signal generator. The
outstanding characteristics of these units are
their small, compact and light-weight construc-
tion and features such as the automatic iris con-
trol and the automatic focusing control. These
units will stand temperatures from —50° to +50°
C. as well as centrifugal force up to 10 Gs. Circuit
details are still shrouded in military secrecy.

Both the Army and Navy have disclosed some
of the uses to which equipment of this type has
been subjected, including details on the high-
angle television bomb, the glider bomber, (called
a “Glomb”’) and the television-equipped robot-
plane. ’

One actual use of the equipment might be as
follows: A suitable bomb (maybe 2000 pounds)
has a streamlined housing strapped under it. This
containg the camera head. A wing of sufficient
lifting capability, to maintain a glide of possibly
6 to 1, is strapped on top. Fastened to the rear of
the bomb is & fuselage containing the pulse box,
transmitter and a remote-control recciver to-
gether with motors and solenoids for controlling
the rudders and fins which project from the rear
of the fuselage. This is the so-called “ glide bomb”
which is carried to within gliding range of the
target. The bombardier switches on the television
apparatus and when he is within gliding range of
the target he releases the glider. At this time the
bomber circles away and gets out of range of
enemy AA fire and fighter planes. The operator in
the bomber synchronizes his television receiver
with the transmitter and holds it synchronized
while the bombardier, looking at a separate
monitor 'scope in a darkened part of the cabin,
throws switches on his remote-control apparatus
and changes the glide bomb’s path — up or down
or right or left so that the target is centered on the
crosshairs on his picture ’scope. Meanwhile the
bomb, gliding at a speed of some 200 or 300
m.p.h., approaches the target. The target loomns
larger and larger on the ’scope in the plane and
the bombardier makes minute corrections as
various cross winds throw the bomb off course.
Suddenly the ground seems to leap up and hit
the observer in the face. The scene disappears in
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an enlarging close-up as the camers is destroyed.
And so is the target!

The camera unit can be installed in the nose of
a robot plane, complete with motors and all the
necessary controls. The robot is flown off the
ground by remote radio control or by a pilot who
parachutes to earth after flying the plane off the
ground. The two planes now fly hundreds or even
thousands of miles until they come to the target
area. Then the operator flies the robot plane, car-
rying a heavy charge of explosives, right into the
target, guiding the robot by the view of the area
ahead as received over the television circuit.

Television may also be used in the so-called
high-angle bomb carrying a television camera in
front of the “war head” and with the associated
equipment in the bomb’s tail portion. This bomb
has no wings but has controlling devices on the
tail. The bomb is dropped from 25,000 to 30,000
feet by a standard bomb sight and theoretically
would hit the target without any remote control.
However, unknown cross winds and unknown
temperatures at lower levels often cause high-
elevation bombs to miss their target, therefore
the bombardier utilizes television to see in what
direction the bomb deviates and then corrects its
trajectory by remote control.

Many amusing incidents occurred in connec-
tion with the development and testing of this
equipment. One day when parked on a hill about
five miles away from the lab, W1DBM tried
frantically to raise the lab on the 112-Me. talk-
back circuit. However, those viewing the images
had become so engrossed that they paid no atten-

(Continued on page 184)

Phil Gildersleeve, W1CJID, city editor of the Middle-
town Press and famous QST cartoonist, holds one of the
2-inch Vericon cameras during a recent demonstration
of the equipment to the press. The cord stretched along
the unit is part of the automatic iris control system.
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NEW FREQUENCIES

We have two new bands! The 1215-1295-Mec.
band, and the first ten megacycles of the 420-450
band, were made available to amateurs by FCC
on January 16th by means of its Order 130-B.
That order amended the second ordering clause
of Order 130-A so that Paragraph 2 (a) (6) now
reads as follows:

(6) 420-430 Me., 1215-1295 Moe., 2300-2450 Me., 5250~
5650 Me., 10,000-10,500 Mc., and 21,000-22,000 Me., using
on these six bands A1, A2, A3 A4 and A5 emissions and spe-
cinl emissions for frequency modulation (telephony and
telegraphy). Peak antenna power on the band 420-430 Me.
shall not exceed 50 watts.

This is all of our 1200 band but is only the first
third of our 400 band, the remainder being de-
layed a while longer during international discus-
sions about navigational aids in this part of the
spectrum. That question, which is also delaying
the opening of our 220-225-Mec. band, is expected
to be settled soon.

The unusual method of stating the power
limitation for the new 420-430 band arises from
the need to protect the navigational devices with
which we share this assignment. A peak power of
50 watts means that if A3 telephony is used, with
Class B modulation in the final in the usual man-~
ner, the carrier power may not exceed 1244 watts,
Tor f.m. telephony, the carrier power of course is
the peak power, permitting the use of 50 watts
f.m., which mode, considering its other advan-
tages, is therefore certainly indicated as prefer-
able. Unlike all our other bands, this power
limitation is in terms of antenna power, not plate
input to the final. We haven’t much experience
with this band. We would guess that we would
have efficiencies of only 15 or 209, to a dummy
load when using a voice-modulated a.m. oscil-
Iator, perhaps as much as 509 from the final of
an oscillator-amplifier transmitter. The power
being specified as antenna power, the losses in the
feeders do not enter. They of course will vary
widely with different installations. A self-excited
oscillator on A3 may well be running 200 watts
input for this permitted antenna power, and 800
watts for c.w.; and the final of an f.m. trans-
mitter, at relatively high efficiency, but with a
mode without peaks, may also well be running
200 watts input. So we seem to have no great
handicap from this temporary power limitation.

Who will be the first amateurs to establish
communication on these two new bands?
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WEHAT BANDS AVAILABLE?

Below is a summary of the presently-authorized
U.8. amateur bands as of February 1st. Changes
are announced by W1AW broadcasts. Figures are
megacycles. Al means c.w. telegraphy, A2 is
m.c.w., A3 is a.m. phone, A4 is facsimile, A5 is
television; FM means frequency-modulated *phone
or telegraphy.

28.00- 29.7 — Al
28.10- 29.56 — A3
28.95-  29.7 —FM
56.0 - 60 — Al, A2, A3, At
585 - 60 —IFM [only
144,0 — 148 -—— Al, A2, A3, A4, FM; except band is
146.5 — 148 — within 50 mi. of Washington,
. Seattle, Honolulu
420% ~ 430%*
1,215 - 1,295
2,300 - 2,450
5250 - 5650 Al, A2, A3, A4, A5, FM
10,000 -10,500
21,000 -22,000

* Peak antenna power must not exceed 50 watts.

CITIZENSHIP PROOF ABANDONED

FCC on January 23rd adopted Order 75-D,
modifying the extensive requirements of Order
75, originally adopted in 1940 as part of the Com-
mission’s national-emergeney program. Order 75
required holders of and applicants for radio oper-
ator licenses, both commercial and amateur, to
submit responses-to questionnaires, together with
fingerprints and documentary evidence of citizen-
ship. Order 75-D eliminates the requirements of
Order 75 except with regard to the submission of
fingerprints on FCC Form 735-A.

Since January 23rd, an applicant for an oper-
ator license, commercial or amateur, is not re-
quired as a general rule to submit documentary
evidence of citizenship. He must, however, con-
tinue to certify in his application that he is a
citizen of the United States and must also furnish
fingerprints. In particular cases, the Commission
may make specific requests for documentary
¢vidence of citizenship and for information con-
cerning qualifications to hold operator licenses.

REVISED REGULATIONS

Over the last several months, FCC has been
looking over the amateur regulations to modern-
ize them in terms of our additional bands and to
clear up a few doubtful points, Gradually the job
has extended until our regulations have received
a fairly thorough overhaul in polishing up the
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language for greater understandability. The prin-
ciples and the scope remain unchanged, although
there will be a few small new features. ARRL has
been consulted and our representatives have sat
in with FCC people during the discussions. At the
present writing, the draft is ready to go before the
Commission itself for adoption and issuance as
our postwar regulations. As soon as that occurs,
QST will publish the full text and any necessary
explanations, Wateh for it.

SAMUEL H. DOWELL

Samuel Hamilton Dowell, W5ERYV, the well-
known alternate director of the Delta Division,
died suddenly at his home in Shreveport on the
evening of January 24th while operating his sta-
tion. He was 74 years old.

Mr. Dowell was a prominent figure in the lum-
ber business, being secretary-treasurer and a
director of Frost Lumber Industries and of several
of its subsidiaries. He was born in Pike County,
Mo., and as a young man worked as a telegrapher
for the “Cotton Belt” railway.

He has served as alternate director of the Delta
since the autumn of 1948 in a term of office that
was due to expire this past January 1st. Because
of the failure of Delta members to nominate for
alternate, he was continuing in office until his
successor was chosen, and we hear was in the

process of being renamed for this position by

Shreveport amateurs at the time of his death.
Ié will be greatly missed by his many friends on
the air lanes,

CANADIAN MEMBERSHIPS

ARRL operates in both the United States and
Canada. Since 1941 our by-laws have provided,
in the case of the United States, for Full Member-
ship, open only to licensed amateurs, and Asso-
ciate Membership, open to any interested person.

At the time of the adoption of this arrangement,

Canada was at war and her amateurs closed
down. It was accordingly provided that in Can-
ada, it would become applicable only three months
after the resumption of licensing.

The Canadian Government resumed the is-
suance of amateur licenses when it reopened
amateurs on November 15th, Since February 15,
1946, therefore, new and renewing Canadian
members are also being classified according to
license status. Only Full Members have the right
to hold office or vote in ARRL affuirs. Member-
ships in effect before February 15th continue in
the enjoyment of full rights for the period for
which dues were then paid, but not beyond
February 15, 1947,

CANADIAN NOTES
Amateur call areas are being changed in west-

ern Canada, effective April 1st, to provide three’
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additional districts. The new set-up will be:

VE1 — Maritime Provinces .
VE2 — Province of Quebee

VE3 — Provinee of Ontario

VE4 — Province of Manitoba

VES5 — Province of Saskatchewan
VES6 — Province of Alberta

VET7 — Province of British Columbia
VE8A-L — Yukon Territories
VE8M-Z — Northwest Territories

Except in Yukon and Northwest Territories,
the only changes will be in the digit in Saskatche-
wan, Alberta and British Columbia, the rest of
the call remaining unchanged.

Canada will move the amateur 5-meter band
simultaneously with the United States. The full
width 50-54 Me. will be available for A-1, A-2
and A-3 emissions, and 52.5-54 for f.m.

G. 1. OPERATION

Although amateur operating is not permitted
in the AFPAC area, the Navy has authorized it
in the Mariannas area, including Guam, Saipan,
Tinian, Iwo Jimo and Peleliu, as well as several
smaller islands. The Guam Radio Amateurs
League has about 76 U. S. hams, the president
being Major Mel Jackson, WBAIM, the secretary
R. J. Morrow, W5CQ. There are ten chapters
around the island, mostly at Army bases but in-
cluding the NOB Amateur Radio Society. Upon
individual authorization, licensed amateurs there
are authorized to sign their own calls plus a por-
table indieator, which is KB6 for Guam and is the
name of the island in other cases. An input of 500
watts is authorized. Frequencies begin at 28 Me.
and in general resemble FCC allocations on the
mainland. ‘

In Germany, Signal Operation Instructions

- authorize FCC-licensed amateurs under military

control to operate amateur stations, with 25
watts to the antenna. There is an examination in
three elements paralleling FCC, the third element
on regulations relating to the rules of this com-
mand as given in these Instructions. Any signal
officer can certify an applicant. That certification,
plus his license or an affidavit that he possesses
one, and s simple application form get him a D4
call. Authorized frequencies include 21-21.5,
2930 and 58.5-60 Mc. There are no D4 Germans.

ELECTION NOTICE

To all Full Members of the American Radio
Relay League residing in the Delta Division:

You are hereby advised that no eligible candi-
dates for alternate director of your division were
nominated under the recent second call. By-Law.
21 provides that if no eligible nominee be named,
the procedure of soliciting and nominating is to
be repeated. Pursuant to that by-law, you are
again solicited to name Full Members of your
division as candidates for salternate director
thereof. See the original solicitation published on

(Concluded on page 148)
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CZECHOSLOVAKIA

Czech amateurs played a vital role in the early
reconstruction period of their country. Accepting
the amateur’s traditional responsibility for emer-
gency communications, at the end of war OKs
built ingenious little rigs from almost nothing and
communicated important state and private news
for several months until official telecommunica-
tions facilities were again in order., During the
first two months over 10,000 messages were
handled, mostly on the 80-meter band although
not in actual amateur status. C.A.V. knows that
this performance capitalized the amateurs’ war
service, for they have a promise from authorities
to reactivate amateur radio soon. Probably 56
and 112 Mec. will come-first, lower frequencies
later,

The society was “dissolved” by German occu-
pation authorities in 1939, and funds confiscated.
During the war period 24 members were executed,
40 imprisoned in concentration camps. But spirit
is still strong: three-fourths of the former mem-

- %Foreign Notesi:

bership has returned, and there are nearly 1000
new members. There is great shortage of radio
literature, and several Handbooks brought back
by Czech army personnel returning from England
were avidly read.

DENMARK

OZ amateurs fared better during occupation
years than their Czech compatriots, apparently.
E.D.R. managed to retain most of its regular
membership and even added to its roster. Their
magazine appeared monthly without interrup-
tion. There were even hidden transmitter hunts!
Amateur operation has not yet been permitted,
but an early release of the v.h.f. bands is hoped
for,

GREAT BRITAIN
Our G friends are being re-opened on 28-29
and 58.5-60 Mec., as rapidly as the depleted staff
of the Post Office department can issue licenses.
(Concluded on page 130)

These hams gathered in Cairo on November 24th to visit Moustapha Waley, SULMW, who provided some
thrills with many splendid W contacts on ten meter phone. Left to right, front row: DeLake Bowen, W5CUB;
Mario Motter; Walter Gordon; Kenneth Ellis, SULIKE; Henry Bourne; John Davis, W8RFQ; A. Varenick, Middle

row: Bill Speechley, SU1SP; B. Bassiouni, FRS48; S. Knight, G2DFL; C. Alway, W8UNF; R. Houseworthe,
WOSAJ; J. Gillson, W3GAW; D. Uptegrove, W3JQS; E, Shaw, W5SH; F/O Taylor, G4RY. Back row: T. Tice,
W8UBW; Tim Heffenon, GBHW; D. Bucklard, SUIDB; D. Myer. SULRO and SUIMR were also present but not
in picture.
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Need There Be Line-of-Sight?

Breaking Down Some Popular Fallacies Regarding V.H.F. Coverage

BY E. P. TILTON, * WIHDQ

¢ ““Work 2 meters in my location? What
chance would I ever have of getting over
those hills?”®> More chance than you
think, perhaps, and you may not need a
mile-high antenna to do it, either!

to present-day efforts on the new 2-meter

band, the horizon has been the v.h.f. worker’s
most formidable enemy. Frequent examples of
consistent work over distances up to 100 miles
and more and occasional contacts up to 350 miles
on both 56 and 112 Me. have served to prove the
falsity of this idea, but still many would-be v.h.f.
enthusiasts are deterred from making any se-
rious effort by the thought that hills lie between
their locations and those of other potential
workers,

The almost standard approach employed by
the more incurable addicts has included the use
of the highest possible antennas as the means of
getting out of difficult locations or, failing that,
resorting to portable or mobile gear which can be
taken to the highest hill in the area in order to
work over a8 wide an area as possible. Our whole
thought on v.h.f. problems has been predicated
on the worship of altitude as the most potent
factor in the picture.

We have no quarrel with these techniques; we
like our antennas high in the air, of course, and
we agree that work from the mountain-tops can
be one of the most enjoyable adventures in all of
amateur radio, but the results of almost nightly
tests since November 15th have convinced us that
many so-called “impossible’” locations are not as
difficult as they seem, and that a highly-elevated
antenna is not necessarily the best way to conquer
certain geographical difficulties.

Then there is the matter of polarization. For
years this writer has been between two fires in
this connection. In areas other than the Atlantic
Seaboard the trend has been toward horizontal
polarization, and pressure from various groups ~—
particularly the gang in the Middle West — has
been strong for us to come out for standardization
on horizontals for all v.h.f. work. Buf the existing
records for both 56 and 112 Mc. were made with

FROM THE earliest days of activity on 5 down

*V,H.F, Editor,.
1 ¢ A Non-Radiating Superregenerative Receiver for Two
Meters,” Feb., 1946,
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vertical polarization, over distances which have
never been approached with horizontal. What,
then, are the true facts regarding polarization in
v.h.f. work?

The 144-Me. tests mentioned above included
the use of dipoles which could be used in any posi-
tion and at varying heights above ground. Results
were at variance with data collected on 56 Me.
recently and in two years of work with both
horizontal and vertical antennas in the period
prior to the outbreak of war. On 56 Mec. it has
always been a matter of vertical or horizontal;
good results were obtained with both, but only
when the same polarization was in use at both
ends. Except for paths involving skip, we have
never seen any consistent example of improved
reception with polarization opposite to that of the
transmitting station, On 144 Mec., however, in
work with stations located behind intervening
hills it appears that either type of polarization
may be used almost at will, and the man you
want most to work (that fellow on the other side
of the hills) will often be unable to tell which
polarization you are using.

For gome time after the changeover from 112
to 144 Mec. was made on November 15th, we
were unable to hear anything beyond the numer-
ous stations in the Hartford area. Most of these
stations are virtually line-of-sight, because our
Selden Hill location is considerably elevated
above the surrounding countryside. The first
signal heard from beyond the hills on the other
side of the Connecticut Valley was from W1EJI
near Tolland, Conn., 23.6 miles distant. He was in
contact with WIJLK, Tolland, and W1BEQ,
Coventry, both of whom remained little more
than unintelligible murmurs until we improved
our receiving facilities,! When we began to hear
the latter two well enough to know when they
were on or off, we began trying various antennas,
horizontal and vertical, though previous tests had
demonstrated that WIEJI was heard best with
vertical polarization. All three stations were using
similar vertical dipoles and, fortunately for the
sake of comparisons, about the same power level
— approximately 15 watts input.

Trying a 125-foot “V”’ on WLJLK, we were
amazed to hear his signal jump from bare audi-
bility to a husky S8, though W1EJI, in nearly the
same direction, had dropped slightly when the
“V’ had been used. W1BEQ was also found to be
louder on the “V,” though not to such & marked
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degree as JLK. A simple dipole which
could be used either vertical or hori-
zontal gave similar results. A 3-element
horizontal array similar to the one
shown in Fig. 1 was then tried and a
further improvement in reception of
JLK and BEQ resulted. All three were
now received at about the same signal
level, though EJI, with the easiest
path, wag slightly weaker unless the
array was turned up to a vertical
position.

A glance at the accompanying vertical
contours for the three paths will show
why this is s0. Although EJI is the most
distant, he has considerably less in the
way (and consequently less polarization
shift) and his location is appreciably
higher than the others’. BEQ has more
hills to climb over (or around) and his
location is closer to them, increasing the !
shadow effect, but his spot is still not as
difficult as that of JLK. At exactly one
mile from his home JLK has a hill which
is 280 feet higher than his elevation,
directly in the path to the Hartford
area. It was his location, therefore,
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In such a location, where high ridges

are the limiting factor, it seemed that /

height above ground would be of little
importance and that increasing antenna
gain and reducing line losses would net

& far greater improvement than raising
the antenna. We had this idea under
consideration for some time when a visit
from WS8CIR, who has a fine 56-Mc.
mobile rig, provided a good chance to
investigate further. Enroute to Boston,
Jid passed the home of W1JLK, so some
impromptu comparisons were made.
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WS8CIR/1 was only 5 db. down from
WI1JLK, despite the fact that the mo-
bile unit ran only 12 watts compared to
60 watts for the 56-Mec. home rig of
JLK. There was g difference of nearly
50 feet in antenna height! Numerous
checks showed that this was no isolated
freak, because the signal from WSCIR/1
remained nearly constant all through the area
around Tolland. Incidentally, it was necessary to
use vertical polarization matching the verticals
of W1JLK and W8CIR/1, to obtain these levels
on 56 Mc., whereas it has appeared that unlike
polarizations are equally effective on 144.

These observations encouraged JLK to try
low indoor aniennas for 144. A 3-element hori-
zontal array which could be used at the operating
position, only a few feet above ground, netted
stronger signals than had ever been received with
a vertical extended double-Zepp which is 50 feet
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Fig. I — The 3-element horizontal array discussed in
the text. The driven element is a multi-wire dipole con-
sisting of two sections of half-inch tubing paralleled fore
and aft by lengths of No. 12 wire. Parasitic elements are
one-inch duralumin tubing, though any material one
half-inch or larger may be used. Use of the wide spacing
shown permits feeding the array with a 300-ohm line.
Amphenol 21056, a flexible polystyrene-insulated line,
is ideal for this purpose.

Detail A shows the method of attaching the wires to
the dipole in the driven clement, mounting of which is
shown in detail B. Detail C applies to both parasitic
elements.

The two lateral supports are screwed to the mast in
such a position as to result in mechanical balance.
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Fig. 2 — Vertical contours of indirect paths over which 144-Mc. work is being done regularly. The upper contour
represents the path from W1HDQ and W1EPC, West Hartford, to W1JLK, Tolland. The second shows the line be-
tween Selden Hill and the Coventry location of WIBEQ. The longest path is the relatively easy hop to W1EJI, near
Tolland. The two lower contours show the difficult terrain between Farmington and W1HDQ and WIHDF, Signals
over all these paths show evidence of multipath reflections.

Earth curvature is disregarded as relatively unimportant at these distances. Vertical scale is 1/2400, horizontal

1/63360.

above ground, and disclosed that the signal from
W1HDQ was reaching Tolland not by direct path
but by reflections from various surrounding hills.
In the case of the hilltop location of W1HDQ,
height above ground is of practically no impor-
tance in v.h.f. antenna design, as evidenced by the
fact that the signal from WIJLK can be heard
equally as well at a few feet above ground as with
the highest antenna we've ever used. Indoor
antennas, with feeders only long ‘enough to per-
mit rotation, have given best results in this spot
to date.

There are several types of locations where
there is no substitute for height above ground, of
course. The fellow who is directly behind a slight
rise in ground will improve his range by raising
his antenna sufficiently to clear such a rise, Sta-
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tions situated in congested city areas, especially
those having steel-frame buildings, must have
antennas “in the clear” to cover much territory.
Signals are attenuated rapidly in dense forest
areas, 5o raising the antenna above heavy foliage
concentrations may often be necessary. But
there are countless other locations, such as the
examples shown in the accompanying graphs,
where the high line losses present in the average
amateur antenna system make it doubtful
whether there is any advantage in increasing the
antenna height above that which permits the use
of a feedline not more than a few feet long.
Surely the man who plans to ereet a high antenna
will do well to make a careful investigation of
the terrain he will have to cover, to see whether
the added height will pay him an appreciable
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dividend. A few cents invested in topographical
maps, and & few hours devoted to their study,?
may save large amounts of both time and money
in the end.

Getting Out of a Hole

Every v.h.f. enthusiast dreams of having a
home on the top of the highest hill in the county
miles from the nearest b.cl. and with acres of
land on which to erect his dream arrays, but few
of us realize this ambition, especially in these
days of housing shortages. The difficulties of
house hunting in the Hartford area, still feeling
the effects of wartime expansion, forced our De-
partment Editor, W20EN, into one of the worst
v.h.f. locations ever conceived by the mind of
man, Just the name, “River Glen, Farmington,”
gives some idea. There is nothing lower for miles
around which is not actually under water, and
less than 200 feet distant i3 an embankment
which is higher than any antenna at W20EN/1;
yet Mid has had his share of fun on 112 and 144
Me. If you are a v.h.f. man at heart, but have
given up trying because of your poor location,
take a look at the vertical contours over which
W20EN works with 8 watts input, and take
heart. All is not lost!

W20EN has had his moments of thinking
about 100-foot towers, but consideration of the
fact that, even with this height, he would still
be far from line-of-sight to the Hartford area
has kept him from taking the step. Hours on end
have been spent examining the effect of various
antennas on the indirect path between W20EN/1
and W1HDQ. Because of the relatively short
path, approximately five miles, communication
can be carried on with almost any sort of antenna.
Indoor dipoles at both ends give approximately
equal signal strength, regardless of polarization.
There is some evidence of the necessity for match-
ing the polarization at the other end, but it is
not nearly so pronounced as with line-of-sight
paths of the same length. With the transmitting
antenna (a folded dipole) at W20EN/1 located
only a few feet above ground the signal was
found to be practically equal to that heard when
a similar antenna was used at about 25 feet,
though the polarization was more easily dis-
cernible when the higher antenna was used. The
really interesting thing about these tests was dis-
closed when we had a call from W1HDF, who
had heard every transmission from W20EN/1
during the evening’s testing, regardless of an-
tenna height. W1HDEF wags listening with a verti-
cal dipole about 20 feet above ground in one of
the poorest locations in the Hartford area!l

Would 100-foot towers have helped any over
this path? They might have raised the signal one
S unit — but an increase of four S units could
result from the use of high-gain antennas at

» each end!
3 “Choosing U.H.F. Bites,” Rand, Sept., 1945, page 16
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What Sort of Beam?

The usual type of parasitic array will give very
good gain but its frequency response is too sharp
for a 4-Mc. bandwidth, hence it may turn out to
be a liability when used for receiving over the
whole 144-Mec. band. Furthermore, it is usually
difficult to tune up properly, with the result that
although considerable “front-to-back’ may be
in evidence there actually may be little forward
gain over a good dipole. Sacrificing a little front-
to-back ratio by using wider spacing permits the
use of a multi-wire dipole and a close-gpaced line
in conjunction with a 3-element system, The ar-
ray shown in Fig. 1 is now in use at WiIBEQ,
W20EN/1, and W1HDQ. Its frequency response
is sufficiently broad to permit operation over
most of the band with the dimensions shown, the
close line spacing keeps down radiation losses,
the forward gain, while not quite up to the
theoretical limit for 3-element arrays, is de-
cidedly worth while, and the performance on
receiving is superior to any other parasitic system
tried to date. Best of all, it can be cut to size and
erected without elaborate adjustments, though
the serious experimenter will seldom be satisfied
with this method. The installation of this array
at W20EN/1 has resulted in improved signal
reports from the various stations in the Hartford
area, all of whom are on the other side of the high
ridge of hills shown in the two lower contours in
Fig. 2, even though practically all of them were
using vertical antennas for reception, The array is
less than 25 feet above ground, and is somewhat
below the level of the embankment mentioned
above, -

The information relating to the degree of po-
larization shift and the direction of arrival of
signals so affected, was gathered during the
period between November and mid-January,
when New England’s hills are devoid of foliage
and covered with a blanket of snow. It will be
interesting to see whether or not there will be
some change in propagation characteristics as
the foliage returns and the season of greater
temperature-inversion effects rolls around.

Let no one draw the conclusion that we are
recommending the abandonment of tower con-
struction or standardization on indoor antennas.
Far from it! We merely wish to emphasize that
there are many locations in which there are fac-
tors other than great height. We offer the exam-
ples given as convincing evidence that there are
few “impossible’’ locations, and that the fellow
who is willing really to work on the problem can
get results on 144 Me. even though his location
may not appear favorable at first glance, Very
few of us ever get fo live in the “good” loca-
tions; it is by making the most of what we have
that we draw the greatest measure of satisfac-
tion from v.h.f. endeavor.
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A 43-Mc. FM./AM. ILF. and Audio
Amplifier

Universal Amplifier for V.H.F. and U.H.F. Converters

BY JAMES W. BRANNIN, * W60VK/6

18 generally conceded that superheterodyne
Freception offers the best overall results on

v.h.f. and u.h.f. bands as well as on the lower
frequency bands. An all-band receiver that will
cover the 50- to 22,000-Mec. bands does not seem
very practical when we consider the problems
of maximum sensitivity, bandswitching and band-
spreading, and therefore it seems more practical
to use one standard i.f./audio combination and

A combination a.m./f.m. i.f. amplifier for either 4.3,
or 30-Mec. ountput converter. The auxiliary cable is
needed when a 30-Mec. output converter is used.

feed individual converters for each amateur band
into such a unit. The amplifier should be capable
of either a.m. or f.m. reception, should include &
b.f.o. for c.w. operation, and should be able to
accept either 5- or 30-Me. signals, so that some
freedom of converter design is possible. The unit
to be described is the result of an attempt at
such. & combination, and has proved to be quite
satisfactory in the bands where it has been used.

The Circuit

As can be seen from the wiring diagram in Fig,
1, three stages of i.f. amplification are used, fol-
- lowed by & two-stage limiter, a discriminator and
two stages of audio amplification. Type 6ACY
tubes are used in the if. amplifier, 6SJ7 in the
limiter stages, and the discriminator and two
audio are 6H6, 6SF5 and 6V6 respectively. The
i.f. amplifier is loaded to give a pass band of 200
ke., and a switch, Sy, connects the discriminator
to the audio for f.m. reception, the first limiter
grid circuit to the audio for a.m. reception, and in
a third position the audio amplifier can be used
with a phonograph pickup. A 9001 miniature tube
* Room 909, 85 Market St., San Francisco, Calif.
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is used for the b.f.o., and a fixed-tune 30-Me. con-
verter using a 9001 mixer and a 9002 oscillator
allows 30-Me. input to be converted to the lower
i.f. of 4.3 Me. The lower 1.f. of 4.3 Mec. seems de-
sirable for converters at a signal frequency of
28, 50, 144 and 220 Mc., while the 30-Me. i.f. is a
more logical choice for higher frequencies.

Most of the cireuit is more or less conventional
and will be familiar to the average amateur, with
the possible exception of the limiter and diserim-
inator circuits, The limiter circuit using two re-
sistance-coupled 6SJ7s is used in most f.m.
broadcast receivers, with the exception of the
tap for a.m. reception and the signal meter. The
variable shunt across the meter, M, allows the
sensitivity to beadjusted toaccommodate different
signal levels, although the meter — and receiver
— can be calibrated for any particular setting of
this control. Local stations will run the meter
well off scale, and the sensitivity must be re-
duced under such conditions. The meter indication
is not affected when switching from f.m. to a.m.
or vice versa. The limiter-control potentiometer,
Ryg, is used to set the limiting point of the first
limiter and during f.m. reception is normally
set to the lowest voltage consistent with good
audio output.

No a.v.c. is used in the i.f. amplifier, but 4
manual gain control, Ry, is included in the first
i.f. stage to accommodate various sighal levels
during a.m. reception. It is run wide open for f.m.

A top view of the a.m./f.m. i.f. amplifier. The small
aluminum chassis in the center is the b.f.0. unit, and the
aluminum chassis near the power transformer at the
left is the fixed-tune 30-Mc. converter.
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reception. A b.f.o. injection control, R3s allows
various levels of b.f.o. voltage to be fed to the
a.m. second detector — the first limiter stage —
and is useful not only for c.w. reception but for
spotting weak a.m., carriers.

The discriminator is the conventional Foster-
Seeley type, and this feeds into the audio system
through a de-emphasis network, RsCs. This
network is not strictly essential for amateur
work only, but it serves as a ““tone control” on
a.m, reception and decreases the high audio fre-
quencies and the noise.

The audio amplifiecr uses ncgative fecdback,
through Cs34 and Rys, and the audio volume level
is set by the gain control, Ryu. A jack, Jy, is in-
cluded for headphone operation, and this cuts off
the 6V6 stage when the 'phones are plugged into
the circuit. It was found necessary to shield the
leads in the input of the audio circuit to reduce
hum pickup, although this might not be necessary
in some rigs.

Construction

The amplifier was built on a 7 by 14 by 2-inch
cadmium-plated chassis — the only one available

at the time — and the crowded chassis accounts
for the use of miniature tubes in the 30-Me. con-
verter and 4.3-Mec. b.f.o. circuits. The front panel
controls can be seen in the photograph and they
are, from left to right: f.m./a.m./phono switch,
audic gain, power switch S, standby switch
Sg, 30-Mec. converter switech Ss, limiter control
potentiometer Rss, b.f.o. on-off switch S3, and
if. gain control R4 The signal-strength meter
shunt potentiometer, Rgs, is directly under the
meter, and the control to the left is the b.f.o.
injection control, Rss. Amphenol jacks on the
right-hand end of the chassis provide connections
for either the 30- or 4.3-Me. input circuifs.

The 30-Mec. converter is built on a single piece
of aluminum bent into & shape that might be
described as a square cross section with the clos-
ing side bent away instead of closing the squarc.
This chassis mounts the two tubes and all of the
necessary components, and it is mounted on the
end of the main chassis next to the power trans-
former. The b.f.o. is built in a small aluminum
can, and the tumng adjustment is available at
the top.

As mentioned: previously, the i.f. transformers
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Fig. | — Wiring diagram of the combination a.m./f.m. i.f. amplifier.

Ci1, Cz2, Cs, Cs, Ci3, Cis, Cis, Cis,
17, Cis, Czs, Cs7, Cas—

0.01-xfd. small mica

C4, Cs, Cz9—125-pufd. mica ad-
justable padder

Cz, Cg — 500-pufd. mica

Co, Caz, Cz0 — 100-zufd. mica

C10 — 3 — 30-upfd. mica trimmer

Cu, Cio, Coo, Cz1, Cos— 50-upfd.
mica

~
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Ciz2 — 0.001-xfd. mica
Cag — 25-ppfd. mica
Cas, Cos-—16-pfd. 450-volt electro-

ytie
Cas — 25-ppfd. midget variable
Csz1 — 0.002-zfd. mica
Caz, Cas— 0.02-ufd. 400-volt paper
Cas, Cag — 25-ufd. 50-volt electrolytic
C34 — 250-pufd. mica
C39 — Two twisted wires. See text.

J1, J2, J3 — Microphone cable jacks
{(Amphenol 80-C)

J4 — Midget closed-circuit jack

M — 0 100 microammeter

Ri, Rs, Rs, Rz, Ris, Ris, R2t, R2s —
20,000 ohms

Rz, R4, R19 — 200 ohus

R4 — 5000-ohm potentiometer

Rs — 0.25 megohms

Re, Ru1, Ris, Rao, Ros, Ras, Raz —

QST fozx



are broadened by loading them with 20,000-ohm
resist.ors, and by increasing the ‘coupling between
the primary and secondary Wmdmgs on eath
transformer. This latter alteration in the physical
make-up of the transformers was done more for
the purpose of boosting the gain of the i.f. channel
than for broad-banding it, since considerable loss
in gain was experienced when the windings of each
transformer were loaded heavily enough to give a
pass band of 200 ke. The windings were moved up
to 54-inch spacing by seraping the wax from both
sides of the lower coil and then moving the coil
into the proper position. This was done to T's, 7',
and T4 The input transformer, Ty, was treated
with even less respect. Approximately half of the
bottom coil was unwound and removed, and the
remaining half coil was moved up tight against the
top coil, in the manner described above. The
modified coil was reconnected to the proper ter-
minals but the tuning condenser was left at mini-
mum capacity. It is recommended that each trans-
former winding be tested for continuity after the
above alterations. Short leads from the trans-

formers to grid and plate socket connections is a
“must,” and short leads and a single common
ground at each socket for the cathode, screen,
plate and grid returns should be used.

The small coupling condenser, C3y, between
mixer and oscillator, is made by tv'vishing together
for a distance of about /2—1nch two pleces of No.
20 insulated hook-up wire.

Alignment Procedure ,

For all practical purposes the whole i.f. system
can be lined up on noise reception; however, if one
wants to get everything exactly “on the nose”
and to make accurate bandpass measurements
through the i.f. and discriminator stages, then an
oscillator and 20,000-ohms-per-volt voltmeter will
be necessary. Both procedures will be deseribed.

Connect a 10-foot piece of wire into the input
jack, J1, and with the set switched to “a.m.,”
tune the condensers on the first four i.f. trans-
formers for maximum noise output in the speaker
or headset. As mentioned above, the input padder
in T’y should either be set at minimum eapacity or

PHONO
INPUT

ls7 LIMITER 2no LIMITER Ts 7 i 1st AUDIO
6547 6sJ7 r {{—  IDISCRIMINATOR | ™= 65F5
i , 6HE
oIz Caz (12 H !
SR HECE T | :
N I ‘ Rio R
SR203 ) : 40
C2ol 2 w3Ran e E H PHONO C;:
H Y L eA
Ca 2 3 c
- =L L. Ry¥ 3 3
—]Cm
Ryy '?5}31'53'5 o 3
B.F.0. 900!
] R37
2R3
=3 oI
3 Cn‘-
# ,I~ S
| Cae Coas) 7 Ras — 10,000-ohm potentiometer Te — Power transformer, 350-0-350,
+ C26 = Rsg, R3g — 0.1 megohms 120 ma., with 5- and 6.3-volt
] {65 Ryo —— 75,000 ohms heater windings. (Thordar-
EER3(. = R4 — 0.5-megohm potentiometer son T-13R14.,)
2 R4z, R4z — 2000 ohms L;— 16 turns No. 28 d.c.c. wound
1 Ra4, Ras — 0.3 megohms over grounded end of L2.
i‘c;n R4 — 0.4 megohms Lz — 48 turns No. 28 d.c.c. close-

50,000 ohms
Rz, Riz, R22 — 500 okms
Rg — 3000 ohms
Rie, Riz, R2o — 10,000 ohms
Ras — 3000 ohms, 25.watt
Ras, R2s — 50,000-0hm potentiometer
Ra7 — 0.2 megohms
Rao, Ra1 — 45,000 obms,
Raz — (.15 megohms
Raz ~— 15,000 ohms
Rz« — 1000 ohms
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2.watt

R47 ~— 500 ohms, 1-watt

All resistors 14-watt unless otherwise

specified.

S1, Sz, Sz — S.p.s.t. toggle switch

S4 — Single-circuit 3-position wafer
switch

S5 — S.p.s.t. toggle switch, at point
“X” in diagram.

Ti — Modified 4.3-Me. if. trans-
former. See text. (Mcissner
16-6664.)

Tz, T3, T4 — 4.3-Mc. i.f. transformer.
(Meissner 16-6664.) See text.

Ts —4.3-Mec. diseriminator trans-
former (Meissner 17-3483 or

17-3482)

wound on l4-inch diameter
form.

Lz — 4 turns No. 28 d.c.c. wound
over grounded end of L4,

L4 — 14 turns No. 28 d.c.c. close-
wound on 34-inch diam. form.

Ls — 10 turns No. 28 d.c.c. close-
wound on §-inch diam. form.
Cathode tap at 2 turns from
ground end.

Le —- 10-henry 110-ma. filter choke
(Thordarson 'T-57C53).

L7 — 48 turn: No. 28 d.c.c. close-
wound on }4-inch diam. form.
Cathode tap at 5 turns from
ground end.
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A bottom view of the amplifier shows that short leads
was a_major consideration in the design of this unit.
Note J1 on the right side of the chassis — J2 and J3 are
mounted on the aluminum chassis of the 30-Mec. con-
verter. The two pin-tip jacks at the left are for phono-
graph input, and the two telephone jacks on the rear of
the chassis are for "phones and loud speaker. The latter
is shown in Fig. 1 as binding posts.
disconnected. When the if. channel is aligned,
switeh to “f.m.,” detune the secondary padder on
the diseriminator to maximum eapacity and then
tune the primary padder for maximum noise
output. The final step in the lineup is to tune the
secondary discriminator padder to resonance,
which is indicated by a very sharp null or de-
crease in noise. The length of wire used in the
input eircuit for noise pick-up may have to be
changed in length depending upon surrounding
conditions. During this procedure the limiter
control, R28, should be advanced to put maximum
screen voltage on the limiter stage.

The b.f.o. can best be tuned to the if. fre-
quency after a converter is fed into the unit and a
stable signal is tuned in on the converter.

If it is desired to use an oscillator for alignment
purposes, the signal strength meter may be used
as an indicator for tuning the i.f. stages. The dis-
criminator is then detuned in the sccondary cir-
cuit and the primary tuned to resonance, as indi-
cated by maximum deflection of the 20,000-
cohm-per-volt voltmeter connected from the un-
grounded cathode of the 6H6 to ground. The
secondary of the discriminator is then tuned
to resonance as indieated by zero voltage on the
test voltmeter. Band pass measurements can be
made by tuning the external test oscillator to first
one and then the other side of resonance and
plotting the voltage readings against frequency.
When the if, amplifier is properly aligned, the
curve should be reasonably symmetrical. Use
only as much signal as is necessary to give a good
reading, since overload or limiting in the ampli-
fier will give a distorted picture of the bandwidth.

A local ten-meter station or a test oscillator
will serve as a means for tuning the 30-Me. con-
verter. It is suggested that this converter be
tuned just outside either one end or the other of
the 30-Me. band, to prevent 1.1, interference from
local ham stations.

This unit has been used for quite some time
in conjunction with a 42- to 50-Mec. converter
for standard [.m. broadeast reception, and with
a 112-Me. converter for listening to amateurs
on that band. More recently it has been used with
& converter on the 144- to 148-Mec. band and the
results have been very satisfactory on all three of
these bands. The unit does discriminate against
the very poorly modulated oscillators, but all
have been readable, on either a.m, or f.m.

‘eo-Straysys

The receiver shown resting on top of the HRO
is the German version of this well-known Ameri-
can receiver. Made by Kértin-Radio and modeled
after the HRO the Germans employed the same
circuit and layout and used identical mouldings
and die castings. Even the front panel arrange-
ment was copied. But the superiority of American
craftsmanship is demonstrated clearly by the in-
ferior components and workmanship contained
in the set. The presence of substitute materials
and signs of rush production are evidence of the
pressure on German manufacturing facilities.

— o w—

‘“New Electronic Term’’ Department

Q — For the best reception, what should my
headphones be, 1000, 1500, or 2000 ohms?

A — Greater reception will result from the use of
more ohm power.

— Sunday Call (Newark, N. J.) via W2NHX
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A VHF. Amplifier Using the 829

primarily because it seemed to offer possi-
bilities in the highlight and shadow field. But

like most gear that gets pictured on our covers it
has its strictly utilitarian aspect, too. Built in
conjunction with some experiments with m.o.p.a.
transmitters for the 144-Me. band, it is an ampli-
fier using one of the 829-type tubes that seem to
be in the pockets of every ham that had any con-
nection with radio during the war. It is designed
for link-coupled input, and so can be used with
any sort of driver arrangement that will deliver
a couple of watts. The circuit is shown in Fig, 1.
The unit is built on an aluminum chassis
formed by bending the long edges of a 5 by 10-

THE GADGET on this month’s cover is there

inch piece of aluminum to make vertical lips 34 -

inch high, so that the top-of-chassis dimensions
are 324 by 10 inches. The tube socket is mounted
on g vertical aluminum partition measuring 314
inches high by 834 inches wide on the flat face,
with the sides bent to provide bracing. The socket
is mounted with the cathode connection at the
top, the eathode prong being directly grounded
to the nearest mounting serew for the socket. The
heater by-pass condenser, Cs, is mounted directly
over the center of the tube socket, extending be-
tween the paralleled heater prongs at the bottom
and the cathode prong at the top. The screen by-
pass is connected with as short leads as possible
between the screen prong and the nearest socket
mounting screw.

The grid coil, Ls, is supported by the grid
prongs on the socket. The two turns of the coil

829 Ca

Ly (|

H

T
[
L
Tc

T

3

+HV, +HV,

Fig. 1 — Cireuit diagram of the 829 amplifier.
C1 — 3-30-pufd. ceramie trimmer.
Ca, Cs — Neutralizing condensers; see text.
Ct¢ — 500-ppfd. mica, 1000-volt.
Cp — 500-pufd. mica, 2500-volt.
Ce — 500-pufd. mica.
Cr —S%list-;tﬁ;or, 15 uufd. per section (Cardwell ER-
11— 2 tarns No. 12, diameter }¢ inch.
Lg— 2"turns%\lo. 12, diameter 34 inch, length 14 inch.
Ls — 2 turns No. 12, diameter 11% inches, length 1 inch.
T4 —2 turns No. 12, diameter 1 inch,
R1 — 5000 ohms, 1 watt.
Rz — 10,000 ohms, 10-watt,
RFC; — 1-inch winding of No. 24 d.s.c. or s.c.c. on
1{-inch diameter polystyrene rod.
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are spaced about one-half inch to allow room for
the input coupling coil, Ly, to be inserted between
them, the coupling being adjusted by bending L
into or out of Lg. The grid tuning condenser, Cj,
is mounted between the socket prongs; although
the condenser has mica insulation it is used essen-~
tially as an air-dielectric condenser since the
movable plate does not actually contact the miea
at any setting inside the band. The coupling link
is soldered to lugs on a binding-post strip, the
strip being mounted on metal pillars 114 inches
high to bring the link to the same height as the
grid coil.

Although the shielding between the grid and
plate of the tube is sufficiently good so that the
cireuit will not self-oscillate, tuning of the plate
cirenit will react on the grid eircuit to some ex-
tent, and to eliminate this reaction it is necessary
to neutralize the tube. The neutralizing “con-
densers” are lengths of No. 12 wire soldered to
the grid prongs on the socket. The wires' are
crossed over the socket and then go through small
ceramie feed-throughs at the top of the vertical
shield, projecting over the tube plates on the
other side.

Connections between the plate tank condenser,
Cv, and the tube plate terminals are made by
means of small Fahnestock elips soldered to short
lengths of flexible wire, The tank coil, Ls, is
mounted on the same condenser terminals to
which the plate clips make connection. The plate
choke, RFC}, is mounted vertically on the chassis
midway between the plate prongs of the tube; the
mounting means being a short machine screw
threaded into the end of the polystyrene rod. The
“cold” lead of the choke is by-passed by Cs un-
derneath the chassis, directly below the point
where the lead passes through.

In adjusting the amplifier, the plate and screen
voltages should be left off and the d.c. grid eircuit
closed through a milliammeter of 0-25 or 0-50
range. The driver should be coupled to the am-
plifier input cireuit through a link (Amphenol
Twin-Lead is suitable, because of its constant
impedance and low r.f. losses). Use loose coupling
between L; and L at first, and adjust C; to make
the grid circuit resonate at the driver frequency,

" as indicated by maximum grid current. The

coupling between L; and Lz may then be in-
creased to make the grid current slightly higher
than the rated load value, 12 ma. If the driver is
an oscillator, the coupling between I, and Ls
should be kept as loose as possible so long as the
proper grid current is obtained. i
Neutralization can be checked by rotating C7
through resonance. A flicker in grid current as Cy
is rotated indicates that the neutralizing capacity
is not correct. The neutralizing wires should be
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bent in relation to the tube plates until the grid
current remains constant when C7 is tuned
through resonance. Care should be used to keep
the wires symmetrical with respect to the two
sections of the tube. :

At a plate voltage of 400 it is readily possible to
secure a power output of 50 watts with the plate
current in the vicinity of 200 ma. With no an-
tenna load the plate current should dip to about

A rear view of
the 829 amplifier
shown on the cover.
The input circuit
is designed for link
coupling to the
driver stage.

80 ma. at resonance. With the A and B varieties
of the 820 higher plate voltages can be used, but
since the tube ratings call for a corresponding
reduction in plate current (the power input being
about the same with any model) the chief differ-
ence is in the fact that the modulating impedance
changes with the plate voltage/plate current

ratio.
—@G. G.

Hams Needed

tory at the National Bureau of Standards,

Washington, D. C. is the group that pre-
pared the world chart illustrated in Commander
E. H. Conklin’s article, “The Bright New World
of Sun Spots” in January, 1946 QST, and in
William R. Foley’s article, ‘“Forecasting Long
Distance Transmissions’” in February, 1946
QST.

The construction of these charts whereby it is
now possible to predict usable frequencies over
any path anywhere in the world during any
month was accemplished by the cosrdination of
data from about 45 ionosphere stations through-
out the world.

The whole story of the LR.P.L. will appear in
a subseéquent issue but we have been asked to
make an announcement right now of an immedi-
ate need for men to operate some of these stations.

THE Interservice Radio Propagation Labora-
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During the war the Department of Terrestrial
Magnetism of the Carnegie Institution of Wash-
ington and the Army and the Navy maintained
a number of these stations. Now the National
Bureau of Standards is taking over operation of
these stations. :

Men with appropriate enginecring and ad-
ministrative experience are needed immediately
to fill the positions of engineer-in-charge and
assistant engineer. Other men will be required as
station operators. It is expected that personnel
will serve a minimum of 18 months on the job at
the overseas location and that living quarters and
transportation for families will be available at
some locations.

Here'is a chance for hams (and others) to get
in on some interesting work. For further details
write Radio Section, National Bureau of Stand-
ards, Washington 25, D. C.

QST for



How:

The stock answer this month to that cheery
old greeting we use for the name of this column
is another question. That’s right — substitute
“What” for “How’s’’ and you have it. However,
the conditions we are not enjoying at this time
are normal for the band at this time of the year,
and about all we can do is adopt the old football
policy of “kick and wait for the breaks.”

Now that W4ERI holds the official DX rec-
ord — to the moon and back — there isn’t much
left anyway, unless Jeeves can come up with an
idea for bouncing the stuff off of the other side
of the moon! “No, Jeeves, backspin won’t do it,
and put away my nine iron!”

What:

Conditions haven’t been impossible — they’ve
just been a little tougher than anyone likes
to see them. Some parts of the world, however,
don’t suffer as much as the Ws do. For example,
W4CMR, writing from Calcutta, India, on
January 1,says . . . the boys are being heard on
10 meters out in this neck of the woods, especially
’phone stations. The Brazilians are also coming
through very nicely. - - .”” This refers to Decem-
ber activity, though, and isn’t quite fair - —~. —- -
W6ITH has been grabbing off a few ’phones that
represent good DX for these trying times:
LU4AC (28,140), LU7AZ (28,190), WoQMD /KE6
(29,100), W9QCJ /KB6 (28,260), W2MUC [KB6
Tinian (28,740), W6MBA /[KB6 Tinian (28,410),
and a number of K6s and K75 .~.—.~ W7EYN
worked LU3AQ (28,030 f), who requests QSL
- via LU1AH, and Bob hLeard WI1XSF /[KB6
(28,400 f) and XA1JB (28,700 f).—~.~- -
WINVO/1 worked W2KMZ/EL (28,040) on
c.w., and WIKMY raised TIZDX (28,300 T9c¢)
-—+—.—-WI1UE reports hearing TGIRAC and
VP2AT on c.w.and W6RNJ/PY7 and ZS4AA on
'phone.

Why:

That story by K4FEC on “Forecasting DX
Transmission,” in the Tebruary QST, has a lot
more in it than might appear in casual reading.
In the first place, if you follow the instructions
and draw out the great cirele path from your
station to any part of the world with a choice
bit of DX, the bearing of the line leuving your
station is the correet direction for a beam on
the DX ‘station. For the fellow without a globe
or one of those fancy projection maps, this is a
handy device.

Another thing that shows up in studying the
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charts is_how locations in different parts of the
world vary. From a study of Figs. 7 and 8 .
and an understanding of the prediction process,
it immediately becomes apparent that stations
near the equator enjoy a terrific advantage,
10-meter wise, over us poor guys in the alleged
temperate zone. So, if you have made your
million bucks and are planning to retire to some
good radio location in your declining years, you
would do well to take along a few of the charts
when you see your real estate agent.

‘\'{@W x>

Who:

The English came back on with a bang on Feb.
3, to be welcomed with open logs by many eager
and anxious Ws. Their new regulations require
them to eall “CQ’ instead of the old familiar
“TEST,” but a few of them couldn’t break the
habit. Their regs also require that they sign their
calls not faster than 20 w.p.m., a boon to us fellows
without a code proficiency certificute - — - — - —The
following calls have been officially assigned to the
Thuropean theatre: D4ABA, to WOOLN ; D4ABB,
to W8JTW; and D4ABC to WIJZJ.-.—. -
According to the T&R Bulletin, AC4YN and
AC33S have both been heard in England, on

14 Me, -~ —- ~WICH has 14 countries on
28 Me. so far, which proves that it can be done
but not by everybody-.--.-- - W8ROV was

XUSROV at Lanchow on 14 Mec. during October
and part of November, and needed only North
America for WAC. There’s a switch!.—-~. -
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W6JWT has been quite active on 10, and scared
up XE1AM, XELCM, TI2RC, LU7AZ, LU%AX,
LU3SDH, W9TQD/J and KB4AL/Marshall on
e.w. snd W6MVL/KB6 and W5JXM/KB6 on
'phone . — . — . — K4KD and son K4HEB worked
all night to get the rig on for the Nov. 15th
opening .~ .~ ~ W8PMJ worked W2KMZ/CRS6,
. when KXMZ was in port at Luanda Angola, and
also YSUJ8 (28,100) in San Salvador. The latter
sounds like the same fellow who was signing
HJ8 one weekend »—.~- - W2LBB was with
WB8SJA at Tsingtao, and they were on 10 with
XUSLBB and XU3SJA respectively. They worked
s handful or two of Ws, and say that W6NM.J
and W6AM had the best signals over there. LBB
is back but SJA is still there and looking for
contacts.

DXCC:

In the January issue something was said about
the plan to start a post-war DXCC, with every-
one starting from serateh, and we asked for any
ideas on the subject. Among the letters received
were a few by fellows who were opposed to the
idea, and since some of these seem to stem from
an incomplete understanding of the motives
behind the plan, we'll take a little time to discuss
it once again.

In the first place, a few fellows seem to think
that something is being taken from them.
Frankly this is an attitude we can't see, since
how ean anyone eliminate the fact that one
station worked another at a particular time,
especially if the contact has been confirmed?
Personally, we like to boast about DX as much
as the next fellow, and we plan to include on our
QSL card a pre-war total, a post-war total, and
an all-time total of countries worked. This is
something that revising the DXCC rules can’t
take away from us, excéept in revising the post-
war total if the countries list is changed radieally.
Even if the list is changed radically — which
won’t happen — we won’t suffer any more than
anyone else who has worked the same countries.

Some seem opposed to “‘working all their DX
over again.” We don’t see how this is much of
a factor, since they would undoubtedly do this
in the course of a DX Contest or two, or just
during the day-to-day renewing of old friendships
and making of new ones. Several writers suggested
that the strain of QSLing would be too great on
some of the one-station countries. We quite
agree with this, but the intention is to get lists of
contacts from these stations, as was done in the
past, so if one has had a QSO he can certainly
get DXCC credit for the contact. If one hasn’t
got a card from that country already, he is
naturally going to use his full persuasive powers
anyway, 80 what’s the difference?

Another point seems to be that now we may
never know what station in the world has the
highest all-time total of countries worked. This
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is, of course, a direct insult to the writer of this
column, and while we admit all of the indict-
ments of the past and future, we resent the
implication that we don’t realize stuff like that
there is newsworthy and hence should appear in
the eolumn from time to time, While it may not
be mentioned every month, you can rest assured
that we will keep an eye on the all-time high
totals and pass along the information. However,
the official monthly listings in QST will only
show what has been done since reactivation.

On the other hand, the large majority who
were in favor of the idea liked it because it gives
everyone s chance to participate on an equal
basis. Further, most of these fellows are ones who
were well up in the old DXCC but who are
willing to give the newcomers an even break.
Personally, we're betting that after the list
settles down we will find a large majority of old-
timers at the top, simply because their ex-
perience gives them an edge over the new
upstarts.

There is one possibility that ecannot be over-
looked. If for some reason less than 100 countries
show up within the next few years it may be
necessary to reduce the 75-or-more figure to a
lower one, in order to get any stations to qualify
for a listing. However, this is & hekuvva time to
be that pessimistic.

Predictions:

The predictions for March shape up better
than February for Washington-Rio, Washington-
Sydney, 8. F.-Rio, S. F.-Sydney, S. F.-8. J. and
N. Y.-8. J. The open circuit to Australia is the
most promising, what with the VKs back on.
S. F.-Manila should be open but spotty. Trans-
con stuff in northern latitudes should be in but
erratic, with slightly better consistency farther
south.

We would welcome any suggestions about
these predictions: other routes that might be
interesting and easy to check, different forms in
which the predictions might be presented, or just
if anyone is following them over a period of time.

Where no maximum usuable frequency is
shown, it means the 28-Me. band should be open
during the period shown — a single time indi-
cates when the corresponding m.u.f. is reached.

Mazx.

Usable Time

- Path Freq. (Me.) (GCT)
Washington — 8. Fe.ooonvvnnnnn.n 1900-0100
‘Washington — Rio............... 1300-2330

‘Washington — Paris. ............ 24.5 1800

‘Washington — Manila...........0 23 2230
‘Washington — Sydney..........0 2000-0100
S.F—Rio...ovvvireniiieannn 1530-0130

B.F.—Paris..oovvvennnnrennnnns 22 1800
8. F,—Manila,............ 2230-0130
8. F. — 8ydney....... 1945-0330
8. F. — 8an Juan, P. R.. 1630-2400
N. Y. —8an Juan, P. R.... 1400-2330

— W1JPE

QST for



o Jochnical. Jopics —

Single Signal C.W. Reception and Crystal Filter\s

ANY MODERN communications receiver worthy
of the name will provide single-signal c.w.
reception, yet the number of operators who do
not take advantage of this essential feature is sur-
prising. Some amateurs, who confine most of
their operating to traffic handling and net opera-
tion, claim they do not want the selectivity that
is inherent in s.s. reception because all of the
stations are not on exactly the same frequency,
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Fig. 1 — Representation of heterodyne tuning. The
thickness of the tapering line is proportional to the
strength of the audio signal heard. Notice that there
are two points of maximum signal strength.

but many more seem to avoid its use because they
do not understand the principle involved or re-
alize the consequent advantages. However, the
fact that s.8. reception makes possible QRM-
free reception under many otherwise difficult cir-
cumstances should be sufficient incentive for
every amateur to acquaint himself with the
theory and practice of this very useful device.

One popular misconception seems to be that
“single-signal reception’ is synonymous with
““crystal filter.” Such is not the case — the only
requirement, for s.s. reception is sufficient selec-
tivity, either r.f, or if., and a separate beat-
frequency oscillator which is coupled into the re-
ceiver after the high-selectivity stage or stages.
It is true that a quartz-crystal filter is the best
device to date for obtaining the necessary high
gelectivity, and it is equally correct to say that a
superheterodyne with a selective i.f. amplifier is
at present the most popular system for obtaining
8.8, reception at amateur frequencies, but s.s.
reception is a principle, and a crystal filter is a
circutt element.
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Hefterodyne C.W. Reception -

Every amateur is familiar with the heterodyne
or “beat-note” reception of c.w. signals, where
the local oscillating detector (or beat-frequency
oscillator in the superheterodyne) combines with
the incoming signal to form an audible “beat’”
note. As the receiver is tuned into a c.w. signal,
one first hears a high-pitched beat which, as the
dial motion is continued, becomes lower and
lower in pitch until it reaches inaudibility or
“zero beat.,” Further dial motion produces an
audible beat again, first of very low tone but
gradually increasing in pitch until it is lost to the
ear. This tuning process is illustrated in Fig. 1.

Of course, this beat note actually exists far be-
yond the range through which it is heard, as
shown in Fig. 2-A, but because of the upper
audio limits of response in the receiver and head-
phones, the qudible portion of the beat is limited,
as shown in the selectivity curve of Fig. 2-B,
peaked where the response of audio amplifier
and headphones is a maximum, and dropping off
in the high- and low-frequency ranges. Addi-
tional sharpness of these peaks is obtained in the
superheterodyne by increased r.f. and i.f. selec-
tivity, as shown in Fig. 2-C.

10 5 ] 5 10
DETUNING FROM CARRIER (Kc.)
OR BEAT FREQUENCY (Kc¢)

10 5 0 5 10
DETUNING FROM CARRIER (Kc.)
OR BEAT FREQUENCY (Kc.)

UO BEATAMPUTUDE 3>  BEAT AMPLITUDE

i X

) 5 o 5 10
DETUNING FROM CARRIER (Ke)
OR BEAT FREQUENCY (Kc)

) BEAT AMPLITUDE

Fig. 2 — The effect of audio and r.f. or i.f. selectivity
on a heterodyne beat note.

(A) Amplitude of beat note with no r.f, or audio
selectivity.

(B) Amplitude of the beat note as modified by the
audio response of the receiver, .

C) Amplitude of the beat note in (B) further modi-

fied by £.f. or i.f. selectivity.
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The important thing to notice — and the in-
herent disadvantage of plain heterodyne recep-
tion in a crowded band —is that although we
may tune in only one incoming signal, it can be
heard fwice at any one audio frequency: once on
cither side of zero beat. Hence no amount of audio
selectivity will eliminate the “{wo-spot” tuning
that exists in straight heterodyne reception. If
every signal oceupies two spots on the tuning dial,
it is obvious that there is considerable room for
improvement.

Nothing much can be done with an ordinary
regenerative — actually ““oscillating detector”
— receiver, but let us consider what happens in
the case of the superheterodyne if the relation be-
tween intermediate frequency and beat-oscillator
frequency is changed. Fig. 3-A shows the effect of
tuning through a signal when the b.f.o. is set
exactly to the mid-frequency of the i.f. amplifier.
This is, in effect, the same as tuning through a
signal with a simple regenerative receiver, and
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Fig. 3 — The principle of s.s. reception.

(A) Same as Fig. 2-C, showing superheterodyne re-
ception with the b.f.o. tuning to the center of the i.f.
pass band. There are two points of maximum signal re-
sponse, one above and the other below the zero-beat
point,

(B) Same as above but with the b.f.0. tuned to one
side of the i.f. maximum. There is now only one point of
maximum response. By increasing the i.f. selectivity,
the response on the right-hand side of zero beat, as well
gtlx at the higher audio frequencies, can be made negligi-

e.

two signals are heard, each of equal intensity. If
the beat oscillator is tuned off the mid-frequency
of the i.f. amplifier, however, as in Fig. 3-B, the
signal on one side of zero beat s not so loud as the
signal on the other side, depending upon the
selectivity of the i.f. amplifier. Thus simply de-
tuning the b.f.o. from the center of the i.f. pass
band to one side results in unequal amplitude
signals on either side of zero beat.

By carrying this process to its next logical step,
we have the key to s.8. reception! If the i.f. ampli-
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fier can be made selective enough or if one side of
the selectivity curve can be made steep enough,
and the b.f.0. is set correctly in relation to the
i.f. amplifier, the signal on one side of zero beat
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DETUNING FROM SIGNAL FREQUENCY (Kc.)

Fig. 4 — A representation of Fig. 3-B in the manner
of Fig. 1. Notice that the signal now appears at only one
point on the tuning dial, except for a slight trace of image
signal which canbe climinated by even better selectivity.

will be eliminated or greatly attenuated. Thus the
signal tuning effect will be as represented in Fig.
4, and each signal is tuned in at only one spot on
the dial for any particular audio frequency. Com-
pare this with Fig, 1, the effect obtained when
tuning through a signal with straight heterodyne
reception, and it immediately becomes apparent
that we now have twice as much room on the dial
for signals and hence at least twice as much
chance of tuning in a signal without QRM.,

Crystal Filters

The most satisfactory type of selective element
for use in a narrow-band i.f. amplifier is a quartz-
crystal filter. For the same reason that a crystal
forms an excellent frequency-control unit — its
extremely high Q — it can be used to give an ex-
tremely sharp amplifier in the vicinity of 500 ke.
and below. Its inherent stability is, of course, ex-

. cellent, and it has the additional a.dvanba.ge tha.t'

“reJectlon notch’” —a very narrow band of
pra.ctica.lly zero response — occurs in its charac-
teristic quite close to the point of maximum re-
sponse, as shown in Fig. 5. The position of this
rejection notch, with respect to the maximum,

Q

Fig. 5—Selectivity
curve of a modern crystal
filter. With this degree of
selectivity, excellent s.8. re-
ception can be obtained.
Note the rejection notch,
which can be shifted to any
spot within the pass band
by adjustment of the " phas-
ing” control.
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can be shifted by means of the *phasing contrel,”
and thus, the operator can usually drop his QRM
into this notch or else position the notch to reject
any vestigal remains of “the other side of zero
beat.” The ‘‘selectivity control” changes the
width of the pass band and allows the filter to be
made narrow for c.w. reception or broad enough
for ’'phone reception under QRM conditions.
Early models of crystal filters were too sharp for
'phone reception, but later types are adjustable
in steps from a narrow position good only for
c.w. work to a broad condition entirely adequate
for anything but amateur high-fidelity ’phone
reception.

Some amateurs are discouraged in using their
crystal filters for 8.8, reception because the noise
level drops when the erystal is switched in, and
they think the receiver has lost some sensitivity.
The truth is, of course, that the noise has been
reduced because the bandwidth has been de-
creased, but any properly-tuned signal will not
be attenuated, and the result is an increase in
signal-to-noise ratio. Given a good receiver in
other respects, it is quite possible to hear weaker
signals with a crystal filter ““in’’ than “out.” ™

There are, of course, other ways to obtain the
selectivity necessary for s.s. reception. A regen-
erative amplifier at 465 ke. — and even at 1600
ke. — when operated close to the point of oscil-
lation will have a pass band sufficiently narrow
to give g high degree of s.s. reception. It has the
disadvantage, however, that the dynamic range
is not too wide, since the stronger signals will tend
to broaden the amplifier characteristic, and the
selectivity is needed most in the presence of
strong signals. However, with proper use of a
gain control ahead of the regenerative amplifier, .
very useful and inexpensive s.8. reception can be
obtained.

By using a large number of loosely-coupled
high-Q tuned circuits in an ordinary i.f. amplifier
it is possible to obtain an i.f. selectivity charac-
teristic with sufficiently steep sides and narrow
pass to give good s.8. reception and excellent dy-
namic range. An amplifier of this type is likely to
be unstable unless extreme care is exercised in its
design, and optimum performance is not obtained
unless all of the circuits are tuned and stay tuned
“right on the nose.” .
— B. G.

Wave and Wave Guides (Part III)*

THE wavVE described in the preceding discussion
was assumed to be one in which there is but
a single half-period variation in electric field
strength between the side walls of the guide.
However, it was brought out in Fig. 9 (November

Fig. 14—1In the

standardized nomen-
T clature for rectangular
y wave guides, the larger
cross-gectional dimen-
_L sion is labeled “x™ and
the smaller “y”.
x —

QST) that any number of half-period variations
can exist, provided the walls of the guide are far
enough apart to accommodate them — or, to put it
another way, provided the wave frequency is high
enough in comparison with the guide cut-off fre-
quency. If a guided wave is to be completely
identified it becomes necessary to include in the
nomenclature some means for indicating the
number of half-period variations, in addition to
the TE and TM designations that tell whether or
not the wave has a component of magnetic or
electric field in the direction of propagation.

In standards recently adopted by the Institute
of Radio Engineers, the cross-sectional dimen-
sions of a rectangular guide are labeled as shown
in Fig. 14, the larger dimension being known as
the x dimension, and the smaller as the ¥ dimen-

* Continued from December, 1945, QST

March 1946

sion. The particular type of wave that may be
going through the guide is identified first as
either TE or TM, and the half-period variations
are then indicated by numerical subscripts. The
first subscript gives the number of half-period
variations along the 2 dimension, and the second
the number of such variations along the y dimen-
sion. The subscripts refer to variations in the
electric field in the case of TE waves, and to
variations in the magnetic field in the case of TM
waves.

Up to this point, in order to simplify the dis-

cussion as much as possible, we have avoided

T T
y y
_L.L‘ X _L X

(A)
i T

J b

14 i

X X
(©) (D)
Fig.. 15 — Simple TE waves having variations in only

one dimension in a rectangular guide. (A) the TEj,0
wave; (B) TEo.1; (C) TE2,0; (D) TEs,0.

(8)
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introducing the thought that there could be
variations along both dimensions. However, we
found that a half-period variation along at least
one dimension was necessary if the wave was to
travel through the guide, and was possible just so
long as the width of the guide was at least equal to
s half wavelength in space. Now if the distance
from the top to the bottom of the guide also is at
least equal to a half wavelength in space, it seems
reasonable to expect that similar variations can
exist along this y dimension. They can and do.
But first let us dispose of the nomeneclature for the
simpler cases we have considered already.

Fig. 15-A is a cross-sectional view of the electric
field distribution in a wave of the type shown in
top view in Fig. 13 (December QST). It is our
“gtanding wave in space” disposed laterally in
the guide. There is one half-period variation along
the z or largest dimension of the guide, so the first
numerical subseript is 1. Along any line drawn
perpendicularly from top to bottom of the guide
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Fig.16—~Top
view ofa TEg,0owave,
showing at (A) the
instantaneous elec-
tric field and at (B)
thecorresponding
magnetic field.
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— that is, along the y dimension — there is no
variation in field strength. Consequently the
numerical subseript for the y dimension is 0. The
wave is therefore known as a “TEq,0e"” wave (the
two subseripts are separated by a comma). It is of
interest to note that a wave could fit into the
guide in such a way that there is no variation
along the larger dimension, as in Fig. 15-B. In
such a case the wave would be a “TEg,” wave,
because the larger guide dimension always is
labeled z and the variations along the = dimension
always are listed first.

Cases where there is more than one half-period
variation are labeled by the same method. In Fig.

®)

15-C there are two half-period variations along

the x dimension, and in Fig. 15-D there are three.
In neither of these cases is there any variation
along the y dimension. The wave in Fig. 15-C
consequently is a TEg,p wave, and that in Fig.
15-D is a TEs,o wave. The various wave configura-
tions are called “modes.”

In the “higher-order” modes — that is, modes
having more than one half-period variation along
one or both dimensions — the magnetic lines of
force form loops associated with each variation.
The magnetic field for the TE,,; mode (where n
represents any whole number) can be visualized
by imagining drawings such as are shown in Fig,.
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13-B placed side by side but with the directions
of the lines reversed in alternate rows. This is
because the electric field direction is reversed in
each half-period variation. A top view of the
TEy,0 mode is given in Fig. 16.

The field distributions become more compli-
cated as the order of the mode becomes higher. A
cross section of the electric field of the TEj,
mode is shown in Fig. 17. The field intensity is
maximum at the center of each of the four walls,
as shown by the spacing of the lines, and decreases
to zero at the corners, The lines are all perpendic-
ular to the walls at the point of contact, and in
addition must obey the ordinary laws which say
that lines of force must be continuous in a dielec-
trie and must not cross each other. In still higher-
order modes some of the lines of electric force may
form closed loops which do not touch the guide
walls at any point. Fortunately, there is little
need to be concerned sbout such field configura-
tions because in practice the higher-order modes
are little used —in fact, they are definitely not
wanted. It is quite sufficient if the operating
principles of the simpler modes are understood;
once these are grasped it is easy to appreciate
that they can be extended to cover more difficult
cases, .

The only limit to the number of modes that can
exist in a given wave guide is the frequency of the
wave being transmitted. We may start out with a
wave of guch length that the guide is only wide
enough to acecommodate one half-period variation;
that is, a TFEy,0 wave. Let us say that the = di-
mension of the guide is 214 times the y dimen-
sion. As we raise the frequency, the wave eventu-
ally will become short enough so that two half-
period variations can be accommodated along the
« dimension; in other words, when the wave fre-
quency is slightly greater than twice the guide
cut-off frequency, the TEj,¢ mode becomes pos-
gible. At this frequency the y dimension is still too
small to permit a half-period variation from top
to bottom, but if the frequency is raised still
more — up to the point where the wavelength is
smaller than the cut-off wavelength for the y
dimension — the wave can be of the TEo,1 type.
Actually, any of three TE types — TE;y,0, TEa,o,
or TEq,1 — could exist at this wavelength.

As a, matter of fact, still another mode — of the
TM type — could appear in the same wavelength
range. In contrast to electric lines of force, mag-

Fig. 17— The TE1a ‘wave.
Field variations exist along
both dimensions of the guide.

Fig. 18— The TMi11 wave
in a rectangular guide. The
magnetic field goes through the
same variation in both dimen-
sions,




netic field lines must be continuous and closed on
themselves, and as a consequence of this neither
of the subscripts can be zero in TM transmission
in a rectangular guide. The simplest TM mode is
shown in Fig. 18, and it is easily appreciated that
the variation in field strength that oceurs across
one dimension likewise must occur across the
other, For this reason the lowest-order TM mode
is the TMi,1. Each dimension of the guide, there-
fore, must be at least equal to one-half wavelength
in free space before a TM mode becomes possible.
However, this does not mean that a guide of
square cross section will have a

mode to another. This may lead to poor power
transfer either because the termination is de-
signed for 8 mode other than the one that happens
to be in existence, or because undesirable reflec-
tions may take place at joints or other discon-
tinuities in the guide. The situation is much the
same as though the load on a matched transmis-
sion line suddenly decided to change its impedance
(or if the line impedance itself ehifted to a new
value) or as though a shorted matching stub
somewhere along the line quite unexpectedly
turned into an open stub.

o. . . .
cut-off wavelength equal to twice Guide Dimensions
the length of either dimension. §o,,.= To avoid this, the guide dimen-
The situation is not quite so sim- € sions usually are chosen so that
ple ag in the case of TEqy,¢ waves, § only one mode, the one having the
because to have variationsin both 02 longest cut-off wavelength, can
dimensions the reflections must = be transmitted. This is called the
take place from all the walls of §o.c= N telre s ] “dominant” mode of the guide.
the guide. This means, in general, 3 Sesgy _1:15; In a rectangular guide the TEq,¢
that in a guide of given dimen-  Foges T is the dominant mode. To per-
sions the eut-off wavelength is < %% FRfvng}gg‘;‘;Eggﬁggl (000 mit only the dominant mode

smaller than in the case of the
TE,o wave. )

The cut-off wavelength in a
reotangular guide for either TE
or TM waves is given by the

equation
Ae = 2
2 2
JE )

where m and n are the subseripts associated with
the z and y dimensions, respectively. If either m
or n can be zero, we come out with the simple rela-
tion that the cut-off wavelength is equal to twice
the width of the guide, but this can occur only in
the case of TE waves. For the same thing to be
true in the case where both m and n are not zero,
one guide dimension would haveé to be infinitely
large so that one of the terms under the radical
would approach zero.

Whether or not a particular mode comes into
being, when more than one is possible, depends
principally upon the way in which the wave is
introduced into the guide. This is the reason why,
in the practical case, operation on higher-order
modes is undesirable; it is usually difficult.to
maintain complete control of the type of mode
that is “excited” in the guide, with the result
that the operation is likely to jump from one

Fig. 19 — Theoretical attenua-
tion curve for the TE;,0 mode
in a 1 by 2 inch rectangular
copper guide. Other modes can
exist at all frequencies above
the cut-off frequenciesindicated.

to exist the 2 dimension of the
guide must be greater than a
half wavelength in space but
must not be as large as a full
wavelength, while the y dimen-
sion must be smaller than a half
wavelength, On the other hand, the attenuation
in the guide decreases when the dimensions are
fairly large compared to the length of the wave
being transmitted, so it is desirable to make the
dimensions just as large as possible without
exceeding the limits at which the next higher-
order mode can come into being. As a practical
compromise the & dimension of the guide can be
made about 0.9 wavelength and the y dimen-
sion approximately 0.45 wavelength (an z/y ratio
of 2 to 1), for the shortest wavelength to be
transmitted. The guide can be used, of course,
over quite a range of wavelengths without
running into danger of execiting higher-order
modes at the short-wavelength end and without
getting too much attenuation at the long-wave-
length end.

Fig. 19 shows a typical curve of attenuation for
the TE;y,g mode in a rectangular copper guide, in
terms of the ratio of the transmitted frequency to
the cut-off frequency. Although minimum attenu-
ation oceurs when the dimensions of the guide are
greater than dictated by the above considera-
tions, the higher attenustion is accepted in order
to eliminate the possibility of higher-order modes.

TABLE I
Usable
Band Largest (Optimum) Smaliest Standard Size

1215-1205 Me. . . 434" x 814" 213{6” x 55§"
2300-2450 Me. . . 23s" x 454" 15;2" i 134" x 3"

” 4
5250-5640 Me..... ... ettt "z 14s” x 134¢" { sz
10,000-10,600 Me.. ... oveirerenrenarncosanarnnnas ¥’'x1” 1143” x 3M4¢” 45" x1”
21,000-22,000 MeC.. «.vciinitnrrsrianncessionernnnns ¥ x 14” 543" x He"
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From this curve we may assume that the optimum
frequency range would be from approximately
1.15 times the cut-off frequency, where the
attenuation is about 0.013 db. per foot, to
about 1.8 times the cut-off frequency, allow-
ing a little margin of safety for the next-higher
mode. In terms of the amateur microwave bands
the wave-guide dimensions shown in Table I
could be used. ‘

The dimensioris above have been rounded off to

appropriate fractional parts of an inch, and in the -

limiting sizes represent the inside dimensions of
the guide. The standard sizes of rectangular tub-
ing are given in terms of outside dimensions; wall
thicknesses vary from 0.064 to 0.081 inches, de-
pending upon the size of the guide.

Circular Guides

Waves can be guided through a pipe of circular

cross section just as readily as through a rec- ’

tangular guide. While the mechanism of transmis-
sion is similar in principle to that already dis-
cussed in connection with rectangular guides, it is
practically impossible to visualize it in detail. In
the rectangular pipe it was relatively easy to
visualize reflections taking place in rather simple
fashion, one from each of two walls of the guide,
but in a circular guide there is no straight wall to
reflect plane waves. Instead, an infinite number of
reflections occur all around the periphery. It is
still true, of course, that the TEM wave cannot
go through the guide; the wave must be either of
the TE or TM type just as in rectangular guides.
Similarly, the number of modes of transmission is
limited only by the operating frequency in rela-
tion to the cut-off frequency.

Circular wave guides are little used, despite
obvious advantages in fabrication, because it is
more difficult to maintain a given mode of trans-
mission than it is in a rectangular guide. This is
because there are three modes having cut-off

TE o,

@

TMy,

TMy,2

Fig. 20 — Circular modes in a cylindrical wave guide.
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mode is

frequencies fairly close together, & situation that
restriets the frequency range over which a guide
of given diameter can be used without danger of
exciting an unwanted mode. Furthermore, when
the diameter is chosen so that only the dominant
mode can be excited at the desired wavelength,
the attenuation is higher than it is in a rectangu-
lar guide similarly operated.

Fi iﬁ. 21 — Cross-section of elec-
tric field of the TE1,1 mode in a
plane perpendicular to the axis
of a circular wave guide.

TE,,

Designations for the different modes in circular
wave guides resemble those used for rectangular
guides in that they consist of the letters TE or
TM followed by two numerical subscripts. How-
ever, the subscripts have a somewhat different
significance. If the first subseript is 0, the wave is
circular; that is, the lines of electric force in the
TE wave form a series of concentric circles lying
in planes perpendicular to the axis of the guide,
or the lines of magnetic force in the TM wave
similarly are in concentric circles in planes per-

_pendicular to the axis. In this case the second
_ subseript gives the number of half-period varia-

tions encountered in going from the center to the
circumference of the guide along a radius. The
TEq,1, TEg2, TMo, and TMg,s modes are
shown in Pig. 20. The cross-sections of the TE
and TM modes having the same subscripts are
similar except that the electric and magnetic
fields are interchanged.

If the first subscript is other than zero, inter-
pretation becomes more difficult — enough so

_that, in view of the fact that there is only one

case of practical importance, an attempt at ex-
planation would only complicate a picture that
we have tried to kecp as simple as possible. The
one practical case is the TEy,; mode, which is the
dominant mode in a circular guide. A cross-sec-
tion of this mode is shown in Fig. 21; in a way, it
can be considered to be equivalent to the TEg,;
mode in a rectangular guide when the lines of
force are deformed to be fitted to a circular
boundary. The cut-off wavelength for the TEy,;

o e = 3.41r B
where r is the radius of the guide. The cut-off
wavelength for the circular electric wave, the
'[‘Eq),l, is

L A ,>"-;?,:]:'6"Uj -
and for the circular magnetic wave, the TMy,y,
is

Ao = 2.61r
(Concluded on page 184)
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s and Kinks

For the Exper imente;ﬂ

QUIET BREAK-IN OPERATION

~ tHE “Crystal Ball,” November, 1945, @ST,
SCM Clayton C. Gordon asks for a way to
eliminate the annoying racket in the receiver

when working break-in on spot-frequency nets. -

There are undoubtedly many others who have
wrestled with the same problem who may be

RECEIVER
R.F AMP,

7o Mﬂsmi[terr
Key Jack

by L

Fig. I — A system for obtaining quiet operation when
working break-in on spot-frequency nets.
to Ry1 except that it is normally closed.

interested in the system shown in Fig. 1. This was
in use at W8BLO in the period prior to the war,
working out very nicely in AARS work.

An auxiliary gain control, Ry, is inserted at the
ground end of the normal receiver r.f. gain con-
trol, Bs. Relay Ry, is connected across By shorting
it out when the key is up. This relay and Ry (the
keying relay) operate from the same source of
power. The normal receiver gain control R is
adjusted for satisfactory reception of incoming
signals, then with the key down and the trans-
mitter running Rj is adjusted for the desired level
of reception of the signal from the transmitter.
This system does not produce the loud clicks
which result when the receiver is switched off en-
tirely when the key is pressed, and in addition it
gives one a continuous monitoring of his own sig-
nal. To protect the receiver, in case it is desired
to use the transmitting antenna for receiving, an
additional relay should be used to remove the
antenns from the receiver when the key is pressed.

Another idea I found useful in conjunection
with this system was to feed the output of my
monitor into the grid of the first audio tube of my
receiver, enabling me to monitor my transmis-
sions while working someone not on my own fre-
quency.

— Elwyn Guest, W8BLO

March 1946
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REDUCING NO-CARRIER NOISE
IN F.M. RECEIVERS

To KILL noise in f.m. réceivers when no carrier
is being received, try adding fixed bias to the
limiter tube. Sufficient bias should be used to cut
the tube off, plus enough to keep the noise voltage
from drawing limiter grid current. — Robert G.
Hester, W9TYQ/4.

ces

A SIMPLE BIAS ISOLATOR

ACOMMON trouble encountered when using bias
supplies is the rise in voltage as the rectified

“grid current flows to ground through the bias

supply bleeder. The circuit shown in Fig. 2 in

" effect disconnects the bias supply when bias due

to rectified grid current reaches a value equal to
or higher than that supplied by the bias rectifier.

When excitation is applied additional voltage
is developed across the grid leak, ;. When this
voltage reaches or exceeds that of the bias supply
the rectifier stops condueting, no current flows

R.FAMPLIFIER

. 3 70 bias
80, 45, 2A3, efc. 3 Ry rectifier filter

Fig. 2 — Bias isolating circuit.

in the circuit CB, and bias to the r.f. stage is sup-
plied solely from the voltage developed across AB
by the flow of rectified grid current through R,.

The rectifier may be any non-gaseous tube hav-
ing low Rp. An 80 is ideal, but 45s, 2A3s, ete.
may be used with grid and plate connected to-
gether. Pentodes and tetrodes may be used by
tying all grids to the plate.

A single-ended r.f. amplifier stage is shown,
but the system works equally well with push-
pull. Additional stages may be supplied by con-
necting the bias isolator cathodes to point C. .

— Wesley M. Bell, WOFEG/7

65




Official Experimental Station

New ARRL Appointment Available
BY F. E. HANDY, * W1BDI

FFECTIVE immediately, geared to postwar
E amateur radio needs, ARRL announces the
availability of a new field organization ap-
pointment. The Official Experimental Station
appomtment is available at once to League mem-
bers operating licensed amateur stations with
definite experimental objective, anywhere in our
amateur world above 50 Mec., in any U.S.A. or
Canadian Section.!

The OES group is charged with development
of v.h.f.~u.h.f.-s.h.f. communications systems and
equipment and trying them out experimentally.
OES operation and reporting of results will assist
amateur operating progress from 50 Me. through
the Microwaves, as methods and equipment ap-
plicable to use of these frequencies for various

amateur purposes are evolved. The broad group

aim will be immediate production of data to aid
in discussion and knowledge of transmission
phenomena peculiar to each of our higher fre-
quency bands. The correlation of reports of QSOs
and other results on the broadest possible scale
will assist us in knowing how best to use antenna
structures. This will contribute to our knowledge
of the performance of these radiations in different
terrain and circumstances as regards polariza-
tion, absorption, refraction and reflection. Other

* Communications Manager, ARRL.

1 Communications Department field organization Sec-
tions are designated for each part of the League’s operating
territory. See page 6, QST for the complete list of ARRL
Sections with addrésses of the officials who make the ap-
pointments in each jurisdiction,

’hTy‘pes of ARRL-SCM appointments and the field of
each:

SEC Section Emergency Codrdinator. Promotes and ad-
ministers Section Emergency-Radio Organization.
EC Emergency Codrdinator. Organizes amateurs of a
community or other area for radio emergency serv-
ice; liaison with officials of agencies served and with
representatives of other communication facilities

locally.

ORS Official Relay Station. Traffic Service, operates nets
and trunk lines.

OPS  Official Phone Station. Voice operating, assists in

establishing high operating standards.

Official Experimental Station. Experimental oper-

ating, collects reports v.h.f.-u.h.f.-s.h.f. propagation

data or contacts, some engage in fax, f.m., t/v, ete.
experiments,

Official Broadeasting Station. Transmits ARRL

Bulleting to amateurs.

00 Official Observer. Sends mail (or radios) codperative
notices to amateurs to assist in frequency observ-
ance, insure high quslity signals, and prevent FCC
trouble for the individual or the fraternity.

OES

OBS

RM  Route Manager. Organizes traffic nets and codrdi-
nates schedules.
PAM Phone Activities Manager. Organizes a.ctwltles for

OPs.
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'ARRL appointments® are established to assist

particular kinds of amateur interest which serve
amateur radio or help individual amateurs. OES
appointment is especially for the experimentally
inclined operator.

" Advantages in OES

A primary benefit in Official Experimental
Station appointment will be that of getting the
names or calls of individuals who are interested
in the same experimental problems. With these in
hand tests can be lined up between operators with
like problems, and letters written that will ex-
pedite common progress. OES will receive an
informal bulletin as, if, and when we can do it.
The appointment gives formal recognition and
point to experimental activity of any type in our
higher frequency family of amateur bands.

‘ Ihe Rmerian Radio Hehg lmgue, 1or,

wesicasiong pErlBinand

VRPUHE.§HT AFPOINTMENT

mm
ibromss i rod wokiel meortye aopromatefe
! e, I reporiont sxpwlarty acrluct IR
and reprrimenisd froille 00 ARRE, N omomal cad bosins o Sowwint by
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* (ST’s Technical Editors will collaborate with
OES and are especially interested in transmission
and QSO reports for possible over-all analysis.
Outstanding transmission reports will be men-
tioned in “The World Above 50 Mec.” Papers on
any subject of sufficient general interest resulting
from completed experimentation will be given
consideration for article space, since the OES
bulletin will be distinetly on the informal. Other
operating reports of course will appear in “Sta-
tion Activities.”

Like all other ARRL appointments, regular
reporting of operating and other results will be
required of OES to keep the appointment active.
The super-duper certificate shown herewith can
be obtained by a showing of your operating and
experimenting intentions on an application form
or letter sent your SCM. To keep an appointment
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effective requires annual SCM-endorsement like
most other ARRL posts. To earn that endorse-
ment will take a monthly report to the SCM,
stating current operating results and experi-
mental progress. Besides using notes reported,
SCMs are requested to forward all OES reports
in full detail to ARRL Hq. to permit analysis
and special QST reports as, if, and when justified.

Have you followed us thus far? Are you inter~
ested in OES appointment? Before we outline the
qualifications in detail, a few remarks about ap-
pointments in general: We recommend that all
amateur operating be undertaken with a purpose.
That way takes your work out of the haphazard,
makes results more certain, definite and interest-
ing. “Appointment” is just the ARRL way to
try to improve individual results and the benefit
to the nation and ourselves from a given activity.
General high respect of others for the amateur
service and for ARRL as an institution flows from
full past participation in constructive, purposeful
work, not in the casual fun-with-radio approach
alone.

Requirements for OES

So here it is! The principles of the old “X Sec-
tion” have been combined with a modern CD
appointment. We hope you like it. We welcome
your application. Note in paragraph ‘4" of the
following requirements that good technical and
operating practices are prescribed, and applicants
for appointment are pledged to follow same.
SCMs will strive to appoint member station own-
ers who will live up to the best traditions of the
fraternity in this respect.

1) Official Experimental Station appointment is lim-
ited to member~-amateurs with operative stations who can
receive-transmit on one or more frequencies in amateur
bands above 50 Me.

2) Applications for OES appointment will indicate spe-
cific experimental problems in which the applicants have a
continuing interest, showing primary and secondary
intereat.

3) Applicants will describe their equipment, and staie
their intention to report their contacts, observations and
progress on these problems at monthly and additional inter-
vals via field organization channels.

4) In the course of experimental station operations the
appointee agrees to employ equipment in accordance with
good technical practice, where feasible in producing the de-
sired results. Insofar as the state of the art permits, stab-
ilized signals, non-radiating receivers and the like will be
used, as appropriate to the frequency and mode of emis-
sion, in accordance with the highest amateur ethics.

5) OES appointees will cogperate with all amateur oper-
ators and experimenters to promote the most rapid progress
and results for all members of the particular project groups
to which they may subseribe. It is understood that all con-
structive results will be reported for the benefit of those
amateurs working on the same or allied problems.

6) Reports: Continuing appointment depends on regular
reports at prescribed monthly intervals. Such reports will
include with the resulis to-the-point experimental data, de-
tailed descriptions of unusual conditions, distances worked
or signals and effects observed, identifying station calls,
system performance, equipment operating conditions or
other pertinent information. Note requirement for annual
endorsement on certificate.
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7) Problems: Applicants will indicate their interest in
projects involving experimentation on any amateur fre-
quencies above 50 Mec. Problems of current general interest
shown on the application form may be indicated. Subjects
such as the following are listed on the present form:

56 Me. Propagation
144 Me. Propagation

Transmission characteristics and ranges (prediction fac~
tors):

(a) v.h.f, bands (30 to 300 Mec.)
(b) whf. * (.3 to3 Kme.)
(¢) s.hf. * (3 to 30 Kme.)

Equipment for frequencies above 1000 Me.

F.m. 'phone, for amateur band use.

Facsimile, for amateur band use.

Television, for amateur band use.

Antenna types and modifications,
frequency band:

(a) Antenna applications for Fixed Locations

(b) Antennas suited to Portable and Mobile applica-
tions :

(c) Omni-directional

(d) Directive Patterns

(e) Antennas for Broad and Narrow Band tuning
(tunable and non-tunable)

Polarization of signals
Pulse Time Modulation
Automatic Relaying

When the by-products of experimentation can
be reported in completed form these results will
be reported to the appropriate editors of QST for
consideration. The Communications Department
fleld organization thus provides a new group
medium for fostering experimental operating
activity. The high standards and aims of service
to fellow amateurs that have always inspired field
organization appointees equally will benefit v.h.f.-
w.h.f-g.h.f. amateur operators.

Apply for OFS Now

OES appointment should appeal to every ex-
perimentally minded amateur. Also it is hoped
the many new folks coming into amateur radio
who have had experience with electronics, radar,
sonar, and technician skills and who follow their
technical bents by investigating pulse, time-
modulation, fax, or television technigues will find
the mierowaves and the near microwaves, and-
OES appointment just the ticket.

In summary, Official Experimental Station
work is dedicated to.progress in developing sue-
cessful communications systems and equipment
applications, and in collecting propagation data
applicable in the v.h.f., w.h.f., and s.h.f. amateur
bands. ARRL makes a special effort to cobrdinate
OES reports on problems of interest to large
numbers of amateurs by over-all analysis of data
reported. This appointment is available only to
ARRL members operating stations on one or
more bands above 50 Mec.

If you are an ARRIL, member, experimentally
minded, and operating a station above 50 Mec.,
drop a line to your SCM or ARRL Hgq. to-day for
the application form, and get lined up for OES
appointment,. -
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CONDUCTED BY E.

s THERE DX to be worked on 2 meters? We
have always assumed that the maximum dis-
tance to he spanned on 144 Me. would be in

the vicinity of 350 miles, with perhaps 100 miles
as the consistent working radius of an advanced
station in a good location. This had been the sum
of our experience on 112 Me., and it probably
represents about the top accomplishment for 144
also, There was a time, however, when we felt the
same way about the 5-meter band. Contacts over
100 miles furnished the thrill supreme, and we
gave no thought to the possibility of working skip
DX until signals from W8 and W9 began pinning
back the ears of astounded listeners in W1, back
in the early 30s. Could we be similarly in error
in our estimates of the potentialities of 144 Mec.?

Some time ago the reception of 127-Me. signals
over a 1000-mile path was reported in this depart-
ment, and several other instances have come to
light since which indicate that skip DX is at least
within the realm of possibility for 144-Mec. work-
ers. Two AAT officers, visiting Hq. recently, told
a story of reception of 127-Me. signals from
Alaska while flying the Hump in Chinal! As all
this sort of thing took place during the war period
it was incidental to much more important busi-
ness, and details are lacking. If any reader can
site other such instances or shed more light on the
ones already reported such 1nformatlon will be

" most welcome.
The rather haywire nature of most amateur
work on 112 Mec. tended to prevent us from
realizing the full potentialities of that band, and
" the condition on 144 is much the same; yet at
least one case of DX recepfion which appears to
be authentic has been reported. On the evening of
January 1st, at about 7:00 p.M., three Baltimore
stations, W3CRB, W3CGF and W8NWA/3,
were in QSO when a weak fading signal was heard
near 144 Mec. Several checks by the three oper-
ators served to identify the station as W3JLU/4.
The signal faded out before more information
could be obtained, so W3CRB wrote to W3JLU
(Camden, N. J.) for confirmation. His reply, now
in our hands, shows that at the time of reception
of his signals by the Baltimore stations, W3JLU
was operating on 144 Me. at Lake Worth, Flor-
ida, a distance of some 850 miles!

Such reports demonstrate that our v.h.f. bands
are deserving of more eareful attention than

*V.E.F. Editor.
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P. TILTON,* WI1HDQ

U.H.F. RECORDS
Two-way Work

56 Mc.: WIEYM-W6DNS
2500 miles — July 22, 1938

112 Mec.: WIBJE-W3FYRB
355 miles — September 6, 19145

144 Mec.: W6OIN/6-W6UID
100 miles — January 10, 1916

224 Mec.: W6I0J/6-W6LFN/6
135 miles — August 18, 1910

400 Mc.: W6I0] /6-W6M Y. /6
60 miles — September 11, 19¢1

5250 Mc.: W2LGF/2-WIFQF /2
31 miles — December 2, 1915

many operators normally give them. Intelligent
operating, alone, would serve to extend our useful
working range. Here are a few rules, observance
of which would help us all to get more out of the
time we spend in v.h.f. work.

1) Speak distinctly, especially when signing
calls. Use identifying words for your call letters
whenever concluding a QSO. Sign your call and
give your location and the call and location of the
station being worked at the beginning and end of
each transmission.

2} Listen carefully. Many long-haul contacts
are missed because of rapid tuning of the band
and insufficient, attention to weak signals.

8) Rig up a system for tone modulation, and
use it regularly for CQs and calling other stations.
Tone will attract attention of operators at distant
points in a way that voice never will.

4) Arrange transmitting and listening sched-
ules with fellows at points beyond your normal
range. Contacts are made in this way which
would never result from random operation.

Since November 15th we’ve been waiting for
someone to send in & report of two-way work over
a considerable distance so that we could list it as
the 144-Me. record. Ray Jacobs, W60IN, gave
us & good starter on January 10th, when he
worked W6UID, Long Beach, from a hill near
San Diego, a distance of 100 miles. Ray expects
to have 250 watts, crystal controlled, and a 4-
element horizontal array on at his home location
goon. Then he will be out for some real DX1
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WO6CAN, Napa, Calif., writes that activity
around San Francisco is coming along gradually,
though it has not reached the proportion of pre-
war doings on 112 Me. Stations operating from
Mt. Diable work into Sacramento quite regu-
larly, and work over 100-mile paths is expected
before long. W6CAN works San Francisco sta-
tions regularly, a 30-mile path over hilly terrain.
Several of the fellows in that area have improved
their receiver performance by the installation of
r.f. stages using 6AKb5s.

From his old stand at North Harwich, Cape
Cod, WIBBM is hearing stations in Fall River
and New Bedford on 144, and hopes to do better
when weather conditions permit the erection of
some good outdoor antennas. Bates is also inter-
ested in developing some activity on 420 Me.,
now that the first third of that band is open to
amateur use. Other stations reported to be active
on 2 meters on Cape Cod include W1ARC, West
Harwich, W1DJK, West Dennis, and WI1FZI,
Marstons Mills. These boys, like those on Narra-
gansett and Buzzards Bays, should be in a fine
position to work some nice DX up and down the
Atlantic Seaboard, come spring and temperature
inversions.

Still in the Army at Lake Charles, La., Hank
Keene, W2CTK, is looking forward to getting
back home to try out some of his antenna ideas
on 144 Me. Hank used vertical rhombics with
good results on 112 before the war, and feels that
they should be even better on 144. A vertical
rhombic one wavelength on a leg, with 60-degree
angles top and bottom, would be only about 10
fect high. Several of these in a line would not be
too difficult to construct, and should provide
considerable gain without the sharp frequency
response which is the limiting factor with most
parasitic arrays.

While most of the work on 144 Me. is being
done with simple oscillator rigs, the number of
stations using stabilized equipment is on the in-
crease. The results these fellows are getting dem-
onstrate that the effort necessary to put such a
rig on the air is well repaid. Stabilized rigs re-
ported by W1IMGW, Bridgeport, Conn., include
those of W2JWO, Patchogue, L. I. (826’s crystal
controlled); W9JJL/1 and W2IQI/1 of Milford,
WI1KPN, Stratford, and W9BYJ/1, Bridgeport,

all with 829 m.o.p.a. rigs. In the Hartford area.

WILIH was the first to have crystal control.
George has a walloping signal with his HK-54 on
145920, yet he uses up about one-fourth the terri-
tory occupied by modulated-oscillator rigs run-
‘ning but a fraction of the power. WIHDF, Elm-
wood, starts on 9 Me. with an 802 ECO, followed
by three 807 doublers and an HK-24 doubler,
driving a pair of 24Gs in the final,

We hear frequently from fellows who are inter-
ested in v.h.f. work, but who are situated in 2
section of the country where there is no v.h.f.
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activity, WIPKD, Salina, Kansas, wonders what
he can do other than talk to himself, He would
like to enlist the codperation of others in pro-
moting the use of v.h.f. for the local contacts
which so often clog up lower-frequency amateur
bands. Such work could be carried on on 2 meters,
for instance, with a freedom from interference
never found on any low-frequency band. The new
Official’ Experimental Station appointment, an-
nounced elsewhere in this issue, should be a good
medium for furthering v.h.f. activity where it is
now low or nonexistent.

One way to develop activity which has been
found to work time and again is the setting aside
of one night each week to be devoted to work on
whatever band you are interested in promoting.
Get all the fellows who are known to have equip-
ment for that band to use it on that night, Spread
the word around (we’ll be glad to list your sched-
ule in this departinent) and talk it up on other
bands. The Minute-Men in Eastern New Eng-
land, the Horsetraders in the Connecticut Valley,
the various nets in the Middle West, the Desert
Rats of Arizona, the Monday-nighters (now
active in the Hartford area on 144 Mec.), and the
Wednesday-night Five-meter Roundup in W2,
are but a few examples of the successful use of
this system. Not only does it produce activity on
the appointed night, but it usually boosts the oe-
cupancy, of the band on other nights as well.

Helpful Hints Department

If you have an HRO here’s a simple means of
checking frequency in the 144-Me. range. With
the HRO operating on the 28-Mec. range, listen
for the 5th harmonic of the HRO oscillator in the
144-Me. receiver. Add 2275 to five times the fre-
quency indieated on the HRO dial and there you
are. It goes like this:

V = 5H + 2275
o Y- 2275
5

where V = frequency in the 144-Mec. band
H = frequency of HRO as indicated by
dial calibration.

.This system will work with other communica-
tions receivers having reliable dial calibration and
a 455-ke. i.f, Some receivers may run the oscil-
lator on the other side of the mixer frequency, in
which the signs are reversed in the above equa-
tions.

— ¢ ¢ e

For a long time now there has been a smatter-
ing of interest in the use of f.m. for amateur
communication. It has always been a matter of
one or two stations taking the necessary steps to
get on and then spending the next few months
trying to browbeat others into doing the same.
The advantages of f.m. (noise-free reception, high
quality, simplicity and low cost of tra,nsmxtters)
have been extolled in print and over the air for
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years; yet amateur use of f.m. remains in the
“something-ought-to-be-done-about-this”
gory.

One hitherto unpublicized point in favor of
f.m., discovered quite by accident recently at
WI1HDQ, is the fact that it is a sure-fire cure for
v.h.f. broadcast interference. When we set up for
operation on 56 Me. at our present location, we
soon found out that we were making plenty of
noise in four broadeast receivers which were in
use within twenty feet of our antennas. By use of
chokes, wavetraps, and shielding, we managed to
get the interference down to satisfactory levels,
but when we fired up on 144 it was worse than
ever, Quiet hours seemed the only solution until
we went on f.m. A check of our own broadcast
receiver showed no interference, so we made the
rounds of “our public” hopefully, with the 250-
watt f.m. rig running 1000-cycle tone with plenty
of deviation. No interference was noted in any of
the receivers, and the signal could be heard only
at tiny places on the dial, where, apparently,
harmonics of the receiver oscillator beat the
signal in at sharply-tunable spots.

Practically every station worked on 144 Mec.
uses g superregenerative receiver, yet we manage
to work everyone we can hear, though the reports
indicate “low modulation but good quality.” The
signal, on all types of receivers, is vastly sharper
than would be that of an amplitude-modulated
oscillator of comparable power, and reception by
the few who have f.m. superhets is superb. In any
event, we are able to blaze away to our hearts’
content, with little more than half the normal
load on the a.c. line, and with the very comforting
feeling that we are not spoiling anyone’s evening
by blotting out his favorite broadcast programs!

=7 25 YEARS AGO THIS MONTH |
Al ] T
MARCH, 1921, Q8T reports the big news of new

transcontinental relaying records. On four
nights in rpid-January a series of selected crack

stations — our best ones —relayed messages-

coast-to-coast and returned an answer to the
starting point, in several cases breaking our pre-
war record of one hour twenty minutes. On the
final night the start was delayed until 3 A.M. and
the routes checked through before the test began.
Four round-trip messages were handled, in
elapsed times of 23 minutes, 1314, 734, and
finally 634 minutes! 6ZK was the terminal for one
of these messages but 6JD was on the other three,
The record-breaking chain was 1AW-9ZN-5ZA-
6JD and back the same way. Cobdperation in
maintaining silence made this test possible.
“From 3 o’clock until 4:45 not a signal was aud-
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cate- -

ible at 1AW when 9ZN was silent except two
times when 5ZA was barely readable, yet hun-
dreds upon hundreds of stations were QRX with
eager ears, and the very air was tense. . . . The
eastern part of the country was silent as the
grave, for probably the first time since Marconi
invented spaghetti.”

“8JD and Its Operator” are news from their
part in the Transcons. Bitz says the test “will let
the East know that there are a few amateurs in
the West.” His spark transmitter is unusual,
being remarkably compact and having the novel
feature of cutting a single-turn primary in the os-
cillation transformer at both top and bottom to
introduce the condenser and gap with minimum
lead-length. Other famous stations described in
this issue was 6ZK, the station of our Pacific Di-
vision Manager, A. E. Bessey, at Sunnyvale;
and 4XB at Savannah, a notable c.w. station us-
ing six VI'2s in parallel in a Hartley circuit.

Although all the Transcon stations were spark,
c¢.w. is forging ahead rapidly, with a very success-
ful net of Z stations operating on about 350
metérs. The editor hails it as “the berries” and
says that the c.w. 10-watters completely outclass
a kilowatt spark set in actual work. Thus it is
great news that power tubes have finally reached
the amateur market. RCA announces the UV-
202, rated at 5 watts output but good for 10,
350-400 volts, price $8. A 50-watter is coming up
at $30, a 250-watter at about $110.

The trans-Atlantic tests which we took over
from Everyday Engineering have failed, a radio-
gram having just been received from Phillip R.
Coursey in London: “No signals received from
States.” . . . A new operating stunt is the CQ
Party planned for April Fool’'s Day, in which
“everyone ig invited to take part and open up on
high power and any old speed and call CQ as per
scheduled below — and get CQ out of his system
for all time.” . . . “The Log of an Amateur at
Sea” reports many calls heard in a trip from
East to West Coast via the Canal Zone, 2EL
being the star. . . . We begin a new department
which publishes reports from listening stations
listing the best, second and third-best stations
from each district, both as regards their steadi-
ness and reliability and as to the signal strength.
It is remarkable how the same stations stand out.

On the technical side, McMurdo Silver reports
on “Some Experimental Regenerative Tuners,”
while “New Apparatus’’ describes the deForest
OT-3 “Midget” radiophone and the Clapp-
Eastham ZRFD receiver, actually two regener-
ative receivers covering 175-625 meters with the
aid of a detector and two-step amplifier. Reginald
Denny, 6CS, a power engineer in Fresno, de-
scribes his indoor 6-wire antenna in the attic,
loading being accomplished by an inductance
coil of 40 feet of the same wire added at the free
end of each antenna wire. He has been beard 250
miles.
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Simple Capacitance and Inductance
Measurements

Using the Frequency-Variation Method

DR. T. A. GADWA,* W2KHM

designer has had an occasion to measure

the capacitance of a condenser and the
inductance of a coil. Since most methods require
laboratory equipment, empirical formulas or trial
and error usually are employed. The proposed
frequency-variation method is attractive because
of its simplicity, since the only equipment required
is an oscillator, a frequeney meter or frequency-
calibrated receiver and a standard capacitance or
inductance. None of the usual requirements of
elaborate Wheatstone bridge, alternating-current
power with some form of detector and calibrated

resigtances are necessary.
T
¢ 2

The voltmeter-resistance method is unreliable
for small values of unknown because of input-
capacitance and resonance effects of, the vacuum-
tube voltmeter at radio frequencies or lack of
sensitivity at audio frequencies.

=Y [
=

Lx Sto Co
S

The principle of the proposed frequency-varia-
tion method is the measurement of the change in
frequency of an osecillator when the unknown
capacitance or inductance is inserted in an oscil-
lating ‘circuit. Almost any self-excited oscillator
may be employed, such as that shown in Fig, 1.
The frequency of oscillation is essentially es-
tablished by the value of the inductance L and
the eapacitance C, according to the usual formula

f=Y%rVie, (1)
where f = frequency in cycles per second
L = inductance in henrys
C = capacitance in farads
T = 3.1416

Fig, 3 — Small values of unknown
capacitance are connected in paral-
lel with the oscillator tank circuit.

* 214 Hillerest Rd., Mt, Vernon, N. Y.

!.LMOST every radio amateur, experimenter or

Fig. 1 — Typical oscillator
circuit for measuring induct-
ance or capacitance by the
frequency-variation method.

Fig, 2—The coil is con-
nected in parallel with the os-
cillator tank ecircuit if its in-
ductance is small,

Lo 22Co TGk
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The choice of frequency will depend upon the
aceuracy required and the value of capacitance
or inductance to be measured. The method is
limited to those values of capacitance and in-
ductance to which the oscillator and frequency
detector are capable of response. For small values
of capacitance and large values of inductance,
they should be connected in parallel with the

Fig. 4 — Large values of un-
known capacitance, Cz, are con-

nected in series with a known
capacitance, C1 as shown.

Cx Co

resonant, oscillator circuit as shown in Figs, 2 and
8. Large values of capacitance are connected in
series with the oscillator capacitance as in Fig. 4,
while small values of inductance are connected in
series with the oscillator inductance as in Fig. 5.
Since it is more convenient to connect in parallel
than in series and also, because of the disturbing
effects of connecting leads if in series, a different
choice of inductance, capacitance and frequency
for the oscillator may be desirable,

Fig. 5 — Small values of inductance Lo
are connected in series with the os- Co
cillator tank circuit. Lx
Formulas

The usual variation method requires a cali-
brated variable condenser to measure the change
of capacitance necessary to restore the oscillator
to the original frequency when the unknown con-
denser or coil is inserted in the oscillator circuit.
Such a condenser is not readily available to most
radio amateurs. Lacking the calibrated frequency
meter, a broadcast receiver may be used as a
substitute. Here the frequencies are known to a
high degree and are available at almost any time,

Consider the case for capacitance measurement
where

'L, = inductance of oscillator before test, appro-

priate units,

C, = capacitance of oscillator condenser, any
units,

C, = capacitance of standard condenser, same
units,

C, = capacitance of unknown condenser, same
units,

fo = frequency of oscillator before test, any
units,
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fo« = frequency of oscillator with standard con-
denser ir circuit, same units,

fs = frequency of oscillator with unknown con-
denser in circuit, same units.

Then from Fig. 6,

Lo e
CT R T e, @)

From Fig. 7,
W e, Le, -1
2V L{C, + Cb) 3)
Combining (2) and (3)
fozcv = f:z(Cu + C!) (4)
Solving,
- &
‘ (fozlfs)2 -1 (5)

From Fig. 8,

T, T
E:Tli——;ifzf 2V L(C, + Ca)  (6)

* Combining (2) and (6), solving for C’ and equat-
ing to Eq. (5),

0, = Ce. . Y )
(fa/:fz)z —1 (fn/,fl)2 ~1 (7)
Solving,
—oWell)r =1
Folfiyr = 1 (8)
For example, assume that
fo = 100 ke., reference frequency,
C, = 250 mufd standard capacitance,”
fs = 90 ke. frequency with standa.rd capaci-
tance,
fz = 95 ke. frequency with unknown capaci-
tance,
From Eq. (8),
(100/95)2 — (1.110 — 1)
C. =200 —L—t— = <
(100/90)2 — (1.235 — 1)
0.11
2 = 117 .
= (250) 5535 puld

For accuracy, C,, the fixed oscillator capaci-
tance, should be as small as practicable and the
unknown and standard capacitances approxi-
mately equal. The fixed capacitance will include
that of the condenser and wiring. Small capaci-
tances of the order of 1 gufd. can be measured if
a minimum fixed capacitance is employed in the
ogcillator, Any reference frequency may be chosen
but the capacitance range will be limited by the
frequency range of the frequency meter. For in-
stance, if f, = 700 ke. and f, = f, = 1400 ke,
then C,/C, = C:/C, = 3. If any frequencies are
below that of the frequency meter, then harmon-
ics can be observed and the capacitance range
increased. For instance, a 100-ke. oscillator with
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a broadcast receiver is an ideal arrangement for

a wide-range capacitance meter.

Greater Accuracy

For improved accuracy when using harmonics,
establish the number (order) of harmonic and cal-
culate the value of fundamental frequency instead
of using the difference of adjacent harmonics.
For example,

] Calculated
Harmonic Harmonic  Fundamental
- Frequency  Number Frequency
895 ke. 10 89.5 ke.
805 9 89.5

Difference 90 ke. 89.5 Average

The number of any harmonie can be identified by
division of the harmonic frequency by the differ-
ence of adjacent harmonics and using the closest
integer. Thus 895/90 = 9.94 or the 10th har-
monic is the closest integer.

If the frequency change is small, the following
equation will give more exact resulis:

fl (fﬂ ’—fx)(fo +f.:):|
C. =C,
] (fo = fi)(fo + 1)
Either Eq. (8) or (9) may be plotted as a curve,
J= v8. Cz, and the unknown capacity read directly

from the frequency with the unknown in the cir-
cuit. Such a curve is shown in Fig. 9 and applies

- only to the author's apparatus where the follow-

ing conditions hold:
fo = 1400ke. L, = 38.8 yh. C, =

(Continued on page 184)
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Fig. 9 — Capacity calibration curve.
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New Receiving and Transmitting Tubes

AJOR amateur transmitting-tube develop-
ments to date have been beam-power
tetrodes, working well into the v.h.f.

range and requiring little driving power as well as
no neutrahzatlon, improved triodes that also go
into the v.h.f. region, and more powerful *light-
house” tubes for the ultrahigh frequencies.

The trend in recciver-tube design is definitely
swinging toward miniature, glass-button based
types. Even sub-miniature tubes are being manu-
factured that will permit construction of really
tiny ‘‘personalized” receivers.

RK-4D32

This is a Raytheon beam power tetrode ampli-
fier or oscillator tube designed to give 100 watts
output on frequencies up to 60 megacycles when
operating from a 600-volt power supply. No
neutralization is necessary up to the 60-megacycle
limit. A pair in Class AB2 will deliver 125 watts of
audio.

The 4D32 a 6.3-volt heater that takes
3.75 amperes. glass button base is exactly the
same as the 829-B and fits the same socket. The
large guide pin is No. 4. It and the No. 5 pin con-
neet to the cathode, the beam-forming plates, and
to the internal shield. Pins 1 and 7 are the heaters,
6 is the control grid, 2 is the screen which is in-
ternally by-passed to cathode, and the No. 3 pin
has no connection. The plate conneetion is on top
of the tube.

Direct Interelectrode Capacitances
Grid to plate (thh external slueld) 0.27 pufd. (max.)
Input...... ceo.. 28,0 ppfd. (max.)
Output ........................ 13.0 ppfd. (max.)
Sereen-cathode capacitance (includ- . S
ing internal screen by-pass con-

denser).......coavinniiinien. 40.0 upfd. (approx.)
R-F Poiwer Amplifier or Oscillator — Class C
Typical Operation
Telegraphy or
Telephony * Frequency
Plate and Screen Modulation -
Modulation Telephony
D.c. plate voltage.......... 550 600 600 750 volts
D.c. screen voltage......... 300 300 volts
Series sereen resistor. . ...... 15,000 10,000 ohms
D.c. grid voltage........... —100 —100 —100 —100 volts
D.c. plate current.......... 175 220 215 240 ma.
D.c.screen current......... 17 © 28 30 26 ma.
D.c. control grid eurrent . ... . 6.0 10.0 10.0 12.0 ma.
R.f, grid driving power (ap- -
ProX)..eoeeeennnn.. 0.6 . 1.25 1.25 1.5 watts
Carrier power output (ap-
13023 T 70 100 100 135 watts

*Carrier conditions per tube for use with a maximum
modulation factor of 1.
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AF. Pywer Amplifier — Class AB1 and Class .1 B2
Typical Operation *
Class AB1 Class AB2
D.c. plate voltage . ............. 600 600 volts
D.c. grid voltage........ .. ~37.5 —25 volts
D.c. screen voltage 350 250 volts
Peak a.f. input voltage (gnd to

grid) ... .. ... ool 74 70 volts
D.c. plate current (zero signal) ... 100 100 ma.
D.c. plate current (max. signal) . . 350 385 ma.
D.c. screen current (max. signal) . . 45 28 ma.
Effective load resistance (plate to

plate) . . ... e 3000 3000 ohu.ns
Maximum signal driving power

(approx.). . et eaeaanaee - 0 0 435 watts
Maximum s1gnal pow er output

(approx.). 112 125 watts
Maximum plate dxssxpablon (pu!‘ .

tube — approx.) . 49 47 watts
Maximum sereen disstpatxon (per )

tube ~— approx.}. .. .avuianisn 8 3 watts

* Unless otherwise specified, values are for two tubes.

The RK-4D22 is a 25-volt counterpart of the 4D32 except
that it has a center-tapped heater for alternative 12.6-volt
operation.

2E25 .

Hytron developed this beam power amplifier
tube especially for portable work as an r.f. or
modulator tube. It is capable of generating 22
watts output up to 100 megacycles as an r.f.
amplifier running on a 450-volt power supply.
Up to this frequency no neutralization is needed
and maximum ratings can be used. Singly, it will
give 6 watts of audio while a palr in Class AB,
will deliver 40 watts.

The filament takes 6 volts at 0.8 amperes. Its
octal-base pin connections are as follows: No. 1,
no connection; 2, filament; 3, no connection; 4,
screen; 5, control grid; 6, no connection; 7, fila-
ment; 8, beam-forming plates. Plate connection
is at top. -+ .

Direct Interelectrode Capacitances

Grid to plate (maximum) 0.15 pufd.
Input. ... ....cconia.n. 8.5 pufd,
Qutput. . ........... EERTRTRRRRE 6.0 puid,

R.F. Power Amplifier and Oscillator — Class-C Telegraphy
and Frequency Modulation *
Mazximum Ratings:

D.c. plate voltage. .................
D.c. screen grid voltage. . ...........
D.c. control grid voltage.............
D.c. plate current. .
D.c. control grid current .............
Peak positive r.f, control grid voltuge. . 60 max. volts
D.c. plate input power. .. ........... 33.5 max. watts
D.c. screen grid input power. , . ...... 4 max. watts
Plate dissipation.................... 15 max. watts

* Key-down conditions per tube without amplitude modu-
lation.

450 max. volts

250 max. volts

—125 max. volts
75 max. ma.
4.5 max. ma,
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Typical Operation ~— Avérage Characteristics:

D.c.plate voltage. .........co0ueee 450 450 volts
D.o,. screen grid voltage..... .. 250 250 volts
Boveromen —45 —70 volts
D.c. control grid voltage {b ....... 15,000 23,000 ohms
[ 480 750 ohms
Peak r.f. control grid voltage....... 90 120 volts
D.c.platecurrent.........co0nvnn- 75 75 ma.
D,c. screen grid current............ 15 15 ma.
D.c. control grid current. .......... 3 3 ma.,
Control grid driving power......... 0.27  0.36 watts
Plate power output. . ...onnvuvensn 20 22 watts

a = Fixed bias; b = Grid leak; ¢ = Cathode resistor

A.F. Power Amplifier — Class ABa
Typical Operation — Average Characteristics: *

D.c. plate voltage. ......covvvvieenecannss 450 volts
D.o. screen grid voltage. . ... .....ovvunans 250 volts
D.c. control grid voltage. ... .............. —30 volts
Peak a.f. control grid to control grid voltage... 142 volts
Zero signal d.c. plate current. .............. 44 ma, .
Max, signal d.c. plate cwrrent. ............. 150 ma.
Zero signal d.e. screen grid current.......... 10 ma.
Max. signal d.¢. screen grid current......... 40 ma,
Max, signal d.c. control grid eurrent. . ... .. 3 ma.
Effective load resistance (plate to plate) . ... 6000 ohms
Max. signal control grid driving power...... 0.9 watta
Max, signal plate power output. ........... 40 watts

* Unless otherwise specified, values are for two tubes,
HDS9S

Another Hytron beam power tetrode, this time
in miniature. It doesn’t sound reasonable that a
tube so small can deliver 3.5 watts of audio or 6

watts of r.f, from a 250-volt plate supply, but the -

HD59 is rated to do just that. As a Class-C
doubler it can give about 4 watts output up to 80
megacyeles, Its size and performance are admi-
rably suited to mobile v.h.f, work,

The 6-volt filament draws only 0.7 amperes.
The No. 1 pin on its glass button base is the con-
trol grid, 2 is the beam-forming plates, 3 and 4 are
filament connections, 5 is the plate, 6 is the screen,
and 7 is the filament center tap.

Direct Interdlectrode Capacitances

Gridtoplate. covevvenrirennsnsrnsensrosas 0.3 uufd.
INPUb. v vvensennressninennaresransnnns . 10 pufd.
OUEPUD. s vrveesererernnnnnnnnanesnnnes . 7.0 ppfd.

R.F. Power Amplifier and Oscillator — Class-C' Telegraphy
and Frequency Modulation

Typical Operation

D.c. plate voltage..... 250 volts
D.c. screen voltage. . ceee . 150 volts
Die. grid voltage. .o oo vvinvveinnneiinnnnns —75 volts
D.c. platecurrent............. Caeraaesas . 37 ma,
D.c.screen cmrrent. .. .. vvviveeirineniinns 9 ma.
De.grideurrent. . ... oovvevevnneernsnanss 2,8 ma,
R.f. grid driving power (approx.)........... 0.35 watts
Carrier power output (8pProx.)............. 6 watts
AF. Amplifier, Class A1
Typical Operation
D.c.plate voltage. . ... ..ovvvennnnninnnnss 250 volts
Dwe.screenvoltage. . ....covvenvneennnnnns 250 volts
D.c, grid voltage..... =20 volts
Zero sig. plate current. 40 ma.
Max, sig. plate current 42 ma,
Zero sig. sereen current. .....oviiineeinn . 2.5ma,
Load resistance. cooevevunsnnnrioninnnnns . 4500 ohms
Max, sig. plate power output. svveeuivnnnas 3.5 watts

4

TB-38

. Taylor adds this high-voltage, 130-watt output
beam power tetrode to the field. Good for full
input ratings up to 250 megacycles and half
power input to 400 megacycles, this tetrode will
be very welcome to the v.h.f, gang. It’s about the
size of a 24-G and hasa four-pin medium ceramic
base. The plate-supporting rod runs through the
glass at the top for the external plate connection.
Its filament takes 6.3 volts at 3 amperes.

Direct Interelectrode Capacitances
Gridtoplate...oooiivnneencinrnesinnnnns

0.2 ppfd.

R.F. Amplifier, Class-C Telegraphy
Typical Operation *

Dee.platevoltage..........c.oviv v ivane 1500 volts
D.c. screen voltage......... 375 volts
D.c. grid voltage........... —300 volts
D.c. plate current. . . 110 ma,
D.c.screen eurreRb. . .o v v 22 ma.
D.c. grid current (approx.)............. 15 ma.
Plate dissipation (max.)... ............... 35 watts
R.f, grid driving power (approx.)..........., 4.5 watts
Carrier power output (to 250 Me.).......... 130 watts
R.F. Amplifier, Class-C Telephony
Typieal Operation
D.c, plate voltage............. ..ot rreree 1000 volts
D.c.screen voltage. .. .. .....ooviiiiiiaan, 300 volts
De.gridvoltage. . ............cvvinvinnnn —200 volts
De.platecurrent. ..............ccovvvnsnn 85 ma,
D.c. sereen CUITent. . o .. .. .hvi e 14 ma.,
D.e, grid current.... 10 ma.
R.f. grid driving power. . 2 watts
Carrier power output. . ... ..covvvvvvrrrenn 60 watts

3D23

Lewis Electronics announces this beam power
tetrode, the same in physical appearance and
electrical characteristics as the TB-35.

4E27

This is another beam power tetrode manufac-
tured by several concerns and better known as
the 2578 or 8001.

TUF-20

Similar in appearance to the HY-75 is Taylor’s
latest low-power, v.h.f. triode that can be oper-
ated at full ratings vp to 250 megacycles, A
tantalum plate is an outstanding feature. Plate
and grid caps are on top and filament leads come

- out to pins on the octal base. Primarily the tube

is designed for portable and mobile v.h.f. applica-
tions. Its filament draws 2.75 amperes at 6.3 volts.

Direct Interelectrode Capacitances

Gridtoplate...ooviviirnininnininneanns . 8.5 pufd,
Inpub..eoieiieiiininienneieniorerannes . 1,8 pufd.
L0103+ 0.9 paufd.

R.F. Oscillator, Class-C Amplifier
Typical Operation

D.c. plate voltage veves 300 750 volts
D.c. plate current. ceveeveseicessnas 100 80 ma.

(Continued on page 140)
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., Correspondence
FromMembers-

The Publishers of QST assume no responsibility for statements made herein by correspondents.

ATOMIC SIGS

P.0O. Box 192, Pomona, Calif.
Editor, QST:

Well, it looks now that about all that has to be done is
to get the atoms tied across the sky hook, pour on s little
turpentine, get 'em fighting, and when they get good and
mad and start up a heavy smoke they will go places unless
they make up and start to skip and get grounded! Anyway it
all leads up to getting a sig out of here — this valley of dead
holes and spots makes a sponge look like a piker,

And there is talk of running the 2600 v, main lines into
ham shacks and going back to gas for midnight oil, due to
lack of No. 22 and 24 d.c.c. wire. The only juice one can get
here now is out of an orange and that has the wrong polar-
ity for the tubes.

My kingdom for 10 lbs. No. 22 or 24 wire, Have you seen
any up that way? *

— “0ld Jim" Porter, W8CBF

THE NEWCOMERS

Eng.-Guard Co., Base Depot, Camp Elliott,
San Diego, Calif.
Editor, QST:

Your editorial in the September, 1945, issue of QST on
the subject of .enrolling service-trained radiomen into the
amateur fold is a timely and vital one, At no time in the
history of amateur radio has such a vast, untapped store of
potential hams existed, and new methods of recruitinent
must be evolved if we are to reach them. 1t is a big task. The
service operating and technical schools have turned out
trained men by the hundreds of thousands. How are we to
acquaint them with the fascinating realm of amateur radio?
Obviously ARRL Hq. cannot contact so many by itself,
with no means of locating the veteran in his movements
back from the war zone, through a separation center, and
along the road to homs and civilian life. It is a job for
thousands of field workers living in the cities, the towns, the
countryside throughout the land, where word-of-mouth, the
newspaper and personal contact bring the returning service-
man under his observation. The field worker must possess an
active interest in amateur radio; he must be unselfishly
energetic in fostering interest in others — in short, he must
himself be a typical ham.

Accordingly, I urge that every active amateur be enlisted
in a2 planned and sustained program {o seek out the service-
trained veteran and present to him the full possibilities that
hamming provides. Direct appeal to those who apply to the
FCC for new and renewed licenses, in the form of pamphlets
along with ample monthly space in QST, should bring a
response that will more than justify the effort, for these
applicants have demonstrated their interest in hamming,
They should be urged to form clubs in their community for
the purpose of aiding others, with emphasis upon seeking
out the veteran with wartime radio experience. We should
suggest newspapers as a prime source of information; they
announce the return of the serviceman to his home, and
often tell the kind of work he has been doing. It is a simple
matter to see him personally and present the future that
hamming offers.

This initial contact should be considered only a first step
in the program, Local clubs are important. They provide a
common meeting place where interested persons can discover
the comradeship and high ideals of our fraternity and receive
group aid in mastering license requirements. Think of the
enormous possibilities of a gathering which already possesses
the necessary technical training, already intrigued by radio’s
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unigue position as a communication medium that knows no
terrestial boundaries, needing only to be shown the way to
acquiring a license and a station to become hams. The re-
sults cannot but be overwhelmingly successful.

No, we do not lack for eminently qualified future hams,
nor should the task of converting them to our numbers be
difficult. What we must have is an enthusiastic corps of
“missionaries’’ to broaden our comparatively narrow sphere
of activities to encompass these potential amateurs, We
must enlist the aid of every ham, summoning every means at
our disposal to convey to him the importance of his help.
Appeal to his imagination: picture a vast expansion of the
amateurs’ prestige and authority with increased member-
ship. Appeal to his patriotism: the war record of the ama-
teurs will inspire him. Call upon his sense of obligation:
whom of us was not helped by another? — he should pass on
that “good turn,” Cater to his own interest: he needs others
to QS0 in his neighborhood if he contemplates u.h.f. work.

My personal observations lend strong corroboration to all

. you have said. I have met and worked with the men of whom

you speak. Their backgrounds and postwar plans are varied.
Many will not make radio their vocation. School, their
dad’s business, their old job will absorb them. It is these
men that we must seek out, or their wartime training will be
forever lost to themselves, to us, and to their country, for
radio is a swift~moving art, Amateur radio has an enormous
potential in the veteran today. Let us not forget him,

— Stanley W. Jeffcoat, Wo6KPY, ex-W4EPF

STILL WITH US

Mattapoisett, Mass.
Editor, QST:

Twenty-five years ago this summer I wrote a little skit for
QS8T, which I have just re-read, called “QRX for a New
OW."” In those days there was no YL; every female was an
OW just as OM was old man whether you were nine or
ninety years old. In those days, even as today, QRM was a
problem — but we have no spark coils today to pester.
Twenty-five years ago Eunice Randall in Mattapoisett,
Mass., let go with the worst old serateh box spark eoil you
ever heard, and man! — I’m still here to tell you it was as
wide and broad on my tuner as both of her barn doors, over
on her farm, I only lived five miles away at the time.

‘Well, to make a long story short, the upshot of it all was
that I fussed and fretted and fumed at my new source of
QRM till the Wouff-Hong seemed like a child’s toy instead
of the terrible instrument of torture that it was, Imagine my
surprise when, at long last, I made out “ER” for a call, and
was about to murder the bootlegger when I suddenly dis-
covered it was a girl! I think in all America there were only
three other girl operators at that time, “ER’ made a quick
date with me, and we met up in the Mattapoisett town hall
at a dance. I soon discovered that here was really an original
female tinkerer — a regular * Willie Westinghouse Edison
Randell,” She could dance (and believe me, she took some
long steps — we were both over six feet tall) but gosh darn!
— what did she talk about during the dance? The moon?
The music? The weather? Any small talk? No, definitely
not — she wanted to know what made the wheels go round
at my ham station, and she was laying plans for her station,

Just think of it — here we are — twenty-five years later
and here's Eunice right in our midst, still batting 'em out
at ber own station, W1MPP, now in Watertown, Mass, Let
it be known, too, she is no sisgy; c¢.w. is her favorite, and
she has the nicest, cleanest fist. I'm really astonished, for I
never would have believed that she would still be a ham
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twenty-five years from then. Now all I can say is, she'’s good
for life — I must have given her a good start or something,
Maybe she's waiting to seo if I quit. Well, Eunice, I'm
going to take a set with me, so hook on for another twenty-
five years.

If you want any art work done, any blueprints made and
plans drawn up, or if you want to sce a work of art — get
one of her QSL cards. Eunice is a draftsman for none other
than the New England Light and Power Company of Bos-
ton. No ordinary ribbon clerk job for her! During the war,
same thing — teaching code, civilian defense WERS, sold
her nice RCA ham receiver to be patriotic. Now she's
seratching again, not with a squeak box but for a2 new
super-duper receiver. She told me last November that she
heard WI1IAW back on the air, and it felt as tho someone was
urging her, gently pushing.

I'd better sign off and get to bed, cause back there in 1921
when Eunice came to life I had already been fussing around
for nineteen years as a ham. I don’t want my whiskers to get
caught in the final tank circuit, or get any atomic dust in
them,

— Irving Vermilya, W1ZE

PROS AND CONS

88 Brookfield, Persian Gulf
Editor, QST
What in heck is holding those FCC members up in regards
to opening the ham bands? The war was over in August, and
here it is January and no important ham bands are open yet.
I know that the ARRL is doing all it can to get us back on
the air, but it’s sure a heck of 2 lousy deal! After 50 many
hams did their stuff to win the war, they come back to find
out that Washington red tape is the real victor!
I bet that our wartime Silent Key members are turning in
their honorable graves at this very moment. (The FCC may
have “seen the lite” by time you get this, if so please dis-

regard.) Hi!
—J. C. Nelson, WSFU

Epiror's Nors. — FCC, of course, is powerless to return
any amateur frequencies until their release by the military,

Overseas
Editor, QST
I would like tb take this opportunity to praise and thank
the ARRL for the splendid manner in which the name of
amateur radio was held in high esteem and their cause so
well presented throughout the entire emergency. Only
through your efforts have the amateurs been able to take up
their activities again,
— Joseph C. Duncan, WLECW

404 W. Ely St., Alliance, Ohio
Editor, QST:

“Onions” for your page in December @ST, * It Seems To
Un.” I quote: “Of course we're not really back on until we
get 80, 40 and 20 but it 'will seem no time at all until things
are like they were in the gbod old days.”

Evidently you forget that in the so-called good old days
there was & 160-meter band, and also then were a few hun-
dred amateurs who worked that band. The writer being one
of those, I here and now am protesting to the chairman of
the committee appointed by our organization for their
negligence in losing this band for our use,

I also condemn KBW for his article; it smacks as propa-
ganda, for regardless of what KBW may write if 160 meters
are not returned to us ham radio will never be what it was
prior to the war. So what say, you fellows of the old 160
gang — make yourself heard. We've never been licked yet.

— Glenn Dallas, W8SRS

3910 Bruce St., Alexandria, Va.

Editor, @QST:

I feel compelled to write you people after listening to the
‘WI1AW broadcasts since their inception. After a 4-year wait
I don’t believe anything will ever sound better to me than
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“QST de W1AW.” I listen to all broadcasts on all of the
yet-forbidden frequencies, just to hear that famous old hamn
call pounding away down there. I have worked that call over
16 years ago when The Old Man himself was at the key and
never hear it without being flooded with memories of the
days gone by in this, the most magnificent of all hobbies.

I am connected in the Washington, D, C,, area and know
something of what the League has done for the amateur
these past four years and of the things that are now being
done to get us back on all our old bands. You gentlemen
deserve 2 most profound vote of thanks from the whole 60
thousand of us for providing the American amateur with the
most complete and prolific representation enjoyed by any
amateur group in the world. . . .

— William Davis, WENOA

147 Worthington St., Boston 15, Mass.
Editor, QST;

The return of amateur frequencies appears to be slow.
Probably you are fencing for them with plans to step on as
few toes as possible. It is suggested that these bands be
monitored by the gang so as to give you a complete report

“of activities. Unfortunately, I cannot sit for any length of

time due to injuries received in the Pacific, so have only
observed practice circuits, V-wheel stuff, aviation use and
many holes showing no activity, And then there are those
BC programs who are going great guns.

It is felt that if we do not keep at it without getting too
nasty sbout it, the authorities will feel that we hams do not
really want to get back on the air.

— Walter 8. Rogers, WI1DFS

112 8. Orchard, Madison, Wis,
Editor, QST

Having postponed my membership application to the
League for some years, I feel it is time enough to acknowl.
edge that you do represent the voice of ham radio in the
U. 8. »

Rather a “touchy '’ subject with me before hostilities —
whether ham radio should be organized as & body ~— in the
ensuing arguments between myself and my sponsor into the
game, WBGG, T'm afraid the League took a little name-
calling at my hands, ,

Now — and with the subsequent pressure put forth on the
part of the League as to the resumption of ham activity —
my opinions and ideas have been altered completely.

Let us hope that I am one of the many that will