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Pri.
bo-v MiL Pri.  0.C. Ma.t Sec. Res. Res. Level DIV
No.  Type imp. Imp. _ 00T DI-T Mw. Ne.
00T TF4RX13YY interstage 20000 T % 800 350 815 50 DITY
30,000 .5 1200 e
00-TZ  TFARXIZYY Output 500 3 0 60 &5 100 Di-2
o 600 3 0 o
TFARX13YY Output 1000 3 50 115 110 100 DI-T3
1200 3 60 o
TFARXT7YY ~Output 600 3 32 60
TFARXIIYY _Output 1200 2 32115
T_TF4RX13YY__output 10,000 { 32 T
" _TFARXI6YY Input _ 200.000 01000 8500
T8 TFARX20YY Reactor 3.5 Hys, @ 2 Ma. OC, 1 Hy. @ § Ma.OC 630 _ )
B TF4RX20YY Reactor 2.5 Hys. @ 2 Ma. DC, .9 Hy. @ 3 .. _ &30 DI-18 -
DO-T9 T TFARKT3YY Output or driver }g,ggg : 500 c{ 800 870 100 OI-T9
"DO-TI0 TF4RXI3YY Oriver 10,000 1 T 800 870 100 7o
12,000 1 1500CT _
DO-T11 TF4RXI3YY Driver 10,000 1 2000CT 800 870 100 DI-T1)
. 12,000 1 2500 CT
DO-T12 TFARXI7YY Single or PP output 150CT 10 12 11 500
B 200CT 10
DO-T13~ TF4RXI7YY Single or PP output 300 6T 7
N e 400CT 7
DO-T14 TFARX17YY Single or PP output 600 CT E)
...... ) soocr 5
BO-TIS TF4RXI7YY Singie or PP output 800 CT 4 12 51 500
- 1070CT 4 16 .
00-T16 TF4RXI3YY Single or PP output 1000 CT 3.5 12 n 500
. 1330CT 35 16
DO-T17 TFARXI3YY " Singie or PP cutput iso0ct 3 12 108 500
... 000CT 3 A6
DO-T18 TF4RXI3YY Singie or PP output 7500CT 1 12777808 500
10,000CT 1 15
DO-T19_TFARX17¥Y Output to line 300CT 7600 1§ 20 500 DI-Vis
~00-T20 TFARX17YY " Output or Iine to line ___s00CT_ 5.5 600 3177732 500 DI-120
00-121 " T¥4RXT7YY_ Output to line Tgo0ct 4 600 _ 53 53 500 Di-121
00-722" TFARXI3YY Output to fine 1500CT 3 600 8687 %00 Di-T22
00-T23 " TFARXI3YY (nterstage 20,000 CT 5 B00CT 850 815 100 01123
30,000CT .5 1200 CT _
DO-T24” TF4RXIGYY Input (usable for 200,000CT 0 1000 CT 8500 )
. chopper service) I
00-T25 TF4RXI3YY  Interstage 10,000 CT 1500 €Y 800~ 870 160 DI-T25
12,000 CT 0 CT
00-T26_TF4RX20YY _Reactor 6 Hy. @ 2 Ma. DC, 1,5 Hy. @ 5 Ma. DC 2100 -
TF4RX20YY 2'Ma.DC, 1.2 Hy. @ 4 Ma. OC 240
Ma. DC, SHy. @ 1 100
{__Reactor .9 Hy. @ 2 Ma. DC, .5 Hy. @ 6 Ma. DC . 105
IJ(HZI TF4RX20YY Reactor .3 Hy. @ 4 Ma. DC, .15 Hy. 25
______TF4RX20YY Reactor .l Hy. @ 4 Ma, DC, .08 Hy. . 25
"D0-T28 TF4RXI7YY ™ Single or PP output ign g{ g.z 10 500
D0-T30 TFARXI7YY Singie of PP output 320 €T 32 20 500
- 400 CT 4 S
DO-T31  TFARXITYY or PP output 640 CY 32 43 500
- i 800CT 4 .
DO0-T32 TF4RX17YY Singie or PP output 800 CT 3.2 $00
3 1,000 CT 4 B
DO-T33™ TF4RXI3YY Singie or PP output 1,060CT 3. 3.2 i 560
o 1,330CT 3. 4 .
DO-T34 TF4RX13YY Single or PP output 32 $00
D0-T35 TFARXI3VY “Single or PP output 8,000 CT ; "3.3 505 500
_D0°T36 " TF4RXIIVY isoi. or interstage 10,600 cT 10000 CT~ 950 970 500 DI-Tas

DO-TSH Drawn Hipermalloy shield and cover tor DO-T's, provides 25 to 30 db shielding, for DI-T's DI-TSH

4DCMA shown s for single ended useaie (undér 5% distortion—100MW—
€an be any balanced value taken by SW
*DO-T units have been

“"PACIFIC . MFG.

BIVISION: " 4008 v») £

axrot_u’ DIVISION: 13 EAST 40th §

1KC) . . -

for push pull, DCMA
ransistors (under 5% distortion—500MW—1KC)
only...not for vacuum tube service, Pats. Pend.
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... New

Receiver...

$24950

The team that designed the famous SX-101
now brings you an entirely new class of
precision receiver at a moderate price.

Objective: bring the advantages of Single Sideband to thousands more without sacri-
ficing performance.

Hallicrafters’ answer: SX-111 . . . brilliant offspring of the incomparable SX-101—
a receiver that retains the essential performance characteristics of the acknowledged
leader but at a price that can put it in your shack tomorrow.

STUDY THESE FEATURES
CW .+ AM . SSB reception. o Exceptionally high mechanical and

Complete coverage of 80, 40, 20, 15 and 10 electrical stability.
meters in 5 separate bands plus 6th band . Pual conversion, Crystal controlled
tunable to 10 Mc. for WWV, 2nd converter.

. , . Famous Tee-Notch filter.
Hallicrafters’ exclusive upper/lower Calibrated S-meter, series noise limiter.
sideband selection.

10 tubes plus voltage regulator and rectifier.
Sensitivity: 1 microvolt on all bands. Operates from 105-125 volts, 50-60 cycle A.C.
5 steps of selectivity, 500 to 5000 cycles. o Built-in crystal calibrator. 48:1 tuning ratio.

The new ideas in communications are’bo)

®
Export Sales: International Division, a I tra E rs
Raytheon Mfg. Co., Waltham, Mass.

Sanada: Gould Sales Co., Montreal, P. Q. Chicago 24, 111,
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a complete mohile and fixed station transceiver

If you want a mobile ham rig for your
car and also want to operate a fixed
station in your home, the answer for
vou is Collins KWM-2 Mobile Trans-
ceiver. This compact unit with fixed
station power offers you the most for
your dollar in a mobile and fixed sta-
tion transceiver.

Designed for equally efficient opera-
tion as a fixed station or as a mobile
transceiver, Collins 18-pound KWM-2
is easily and quickly moved from the
desk top of your ham shack to the
mounting bracket of your car. There’s
no bolting or unbolting, no complicat-
ed, time consuming tasks for you to
perform when you go mobile with your
Collins KWM-2. 1t automatically con-
nects to the power supply, antenna,
antenna selector and speaker. VOX

circuits permit operation of the KWM-
2 without holding the mike button.
You've got a completely versatile 80
through 10 meter band SSB station if
you own a Collins KWM-2,

The permeability tuned and crystal
oscillators provide stability; the Me-
chanical Filter insures lectivity;
Automatic Load Control and RF in-
verse feedback give you a clean, undis-
torted signal and 175 watts PEP on
SSB or 160 watts on CW give you
fixed station power. Collins design,
craftsmanship and generous warranty
assure you of constant. faithful service
from your KWM

Visit your (aollms Dealer. See for
yourself why the Collins KWM-2 gives
vou the most for your dollar in a mo-
bile and fixed station transceiver.

== COLLINS
N4

N B N
55 040 100 -
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YOU ARE LOOKING AT ONE OF THE SMALLEST 1-KW TRANSMITTERS EVER BUILT

Designed by Jo Jennings, W6EIL, of San Jose, California, this ABI, SSB ampli-
fier is only 5% inches high, 11 inches long and 7 inches deep. At the heart of
this exceptional table-top miniaturization is an Eimac 4CX1000A ceramic tet-
rode. This rugged tetrode provides high power in a small package. And its
integral-finned anode cooler keeps blower requirements at a minimum. With
many outstanding features such as these, Eimac ceramic tubes are most often
the starting points in the design of compact, ethicient SSB equipment for amateur
and professional use. i

EITEL-McCULLOUGH, INC. ¢ SAN CARLOS, CALIFORNIA '




It pays lo insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES
40 and 80 Meters, PR Type Z-2

Rugged. Low drift, fundamental oscillators. High activity and
power output. Stands up under maximum crystal currents Stable,
long-lasting; *300 cycles $2.95 Net

2 and 6 Meters, PR Type Z-9A
Third overtone; multiplies into either 2-meter or 6-meter band;
hermetically sealed; calibrated 24000 to 24666, and 25000 to 27000
Ke., %3 Kc.; .050” pins $4.95 Net

6 Meters, PR Type Z-9A
Fifth overtone: for operating directly in 6-meter band; her-
metically sealed; calibrated 50 to 54 Mec., *15 Kc.; .050” pins.

$6.95 Net

CITIZENS BAND CLASS D"
Type Z-9R, Transmitter
FCC ussigned frequencies in mega- COMMERCIAL TYPES

L"":CO](;?, "60916; 2?8’27;5 ;6 ggg Commercial Crystals available from

,:055’ 27.065. 27.075. 27.085, 100 Kc. to 70 Mc. Prices on request.

27,105, 27.115. 27,125, 27.135, i
27155, 27163, 27175, 27.ams, | 1ype Z-1, MARS and CAP

5 = (O)fficial assigned frequencies in
\ 27 .205, 27.215, 2' 225 cal]brated the range. Calibrated to .005%.
* to .005%. (Be sure to specify manu- 1600 to 10000 Ke.......$3.45 Net

Facturer of equipment)......$2.95 Net

gz T e Z ], TV Mcrker
CITIZENS BAND CLASS “D oS S 2 thea 13 86 45 Net

Type Z- 9R, Receiver 4.5 Mc. Intercarrier,
Specify .. frequency, also wheth- 01% e $2.95 Net
er L.F. is above or below transmitter 5.0 Mc. Signal Generator,
tfrequency. Calibrated to .005%. O LDl $2.95 Net
(Be sure to specity manufacturer of 107 Mc. FM, IF :
EQUIPIMENL)..cverereveererencssanes $2.95 Net :01% R - $2.95 Net

Type Z-9R, Radio Control

FCC assigned h‘equcncxu in mega- ;'ype Z-6A,
cycles: ’6 995, 27.045, 27.095, requency
27.145, 27,195, 27.255: calibrated | Standard

to .005%. (Be sure to specity manu- | To determine band

. 5 i S K edge. I'o keep the
facturer of cquipment)......$2.95 Net edge. o keep the

ly calibrated. F 2
Type 2XP fr el
Suitable for converters, experimental, etc. Same holder Net A#
dimensions as Tvpe Z-2.
1600 to 12000 Kc., (Fund.) %5 KCuieiemeeccanae $3.45 Net Z-6A
12001 to 25000 Xc. (3rd Overtone) =10 Kec......e... $4.45 Net

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

PETERSEN RADIO CO., Inc. 2800 W. Broadway

COUNCIL BLUFFS, IOWA
EXPORT SALES: Royal National Corporation, 250 W, 57th Strcet, New York 19, N. Y, U.S. A,




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, esperially League members, are invited to report stition activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL oflicial elected by members in ench Section.
Radio ciub reports also desired by SCMs for inclusion in QST'. ARRL Field Organization station appointments are
available in the areas shown to qualified League members holding (anadian or 'CC amateur license, ucneraj or (‘ondi-
tional Class or above. These include ORS, OLS, OPS, 00 and OBS. 8CMa also desire applications for SEC, EC, RM and
PAM where vacancies cxist. OLES appointment. is available to Novices and Technicians.

ATLANTIC Dl\'ISION -
Allen k., Brcln 12 Race St., Tamaqua .
‘Thomuas B. Hcdges 5 \Washington 21, D. U,
Herbert (X Brooks Pulmyry
C'hurles T, Hansen 211 Rosemont Drive Ruffalo 26
Anthony J Mroczka 475-5th St. IDonora
CENTRAL DIVIQION
Fdmond A. Metzger 1520 South {th St
Clifford M. Singer 7070 East 21st St.
Cicorge Wolda 2023 South 10 St
DAKOTA DIVISION
Tlarold A. Wengel R21-11th St Bismarck
J. W Sikorski 1900 S, Menlo Ave. Sloux lalls
Mrs, Lydia S, Johnson 1258 Van Buren St. St. Paul 4
__DELTA DIVISION
i/imon M. GGolngs ', O, Box 207
Thomas J. Morgav( 3409 Beaulleu St.
Floyd ('. ‘feetson 2469 Puden
R. W. Ingruham 105 West. Park Drive
GREAT LAKES DIVISION.
Robert A. Thomuson #26 Fastwood Drive
Rulph P. Thetreau 27209 W, 8ix Mile Road
Wilson . Weekel 2118 Tuscarawas St., W.
HUDSON DIVISION
(icorge W, Tracy 1 138 North Country Club Drive Scheneetady
Harry J, Dannals RFD 1, Arbor Lane, Dix Hills Huntington, L. I.
Fdward Hart, )r. 51 Washington st., },’hllllnsburg
MIDWEST DIVISION
WOBDR Russell B. Marquis &07 North Fifth Ave.
WHENS Rumond L Buker 1014 Lincoln St.
WHYBUL [N Goscl 711 8, ()4kl.1nd St
WOEXP ‘h.:.rlcq h Mchcl Route 3, RF
NEW ENGLAND DIVISION.
wWITYQ Vietor L. Crawford RED 5. ht.l,lll(‘)’ Rough Rd.
WLIMN Jeftrey 1. Welnsteln 79 Culeb S
WIiALP Etunk L. Baker, Jr. a1 Atlantlt‘ Nt.
‘Percy (', Noble 137 Broad St.
Robert H. Wright I1X Pine St.
John E. Johnson 30 Fruit 8t.
Harry A. Preston, jr. 10 Cherokee Ave.
NORTHWESTERN DIVISION_____
IKenneth E. Koestler 2005 Bunrise Drive
Mrs. Helen M, Maillet  Route 1, Bouth
vernon J. Phllllps

Tustern Pennsylvania
Maryland-Delaware-D. (',
Southern New Jersey
Western New York
Western Pennsylvania

W .;ARQ
W3IBKE
K2BG
K2HUK
W3UHN

02 Culver St.
U Lincoln Ave.

1llinols
Indiana
Wiseonsn

WIPRN
WaswD
WoKQB

WHHVA
WORRN
WPKJIZ

WH2Z Y.
WAEAMO
WEMOG
WUTO

Springiteld
I[ndiabapolis
Nanitowoc

North Dakota
South Dakota
Minnesota

Oseenla
Metalre
Jackson 4
Kingsport

Arkansas
Louistana
Misslssippl
‘I‘ennessee

T "Kentucky
Michlgan
Ohto

WiSUD
WRIX
WRAL
WIOLKY
W2 UK
W2ZVW

GOwensboro
Detroit
'anton 8

Fastern New York
N. Y. ¢, & Long Island
orthern New Jersey

0 M.nrsh.nlltown
Kansus

Missourl
Nebraska

C'onnecticut
\alne
[sustern Massuchusetts
Western Massuchusetts
New Hampshire

Rhode Island

Vermont

i)u,nbury
Portlan

North Qulncv 71
Westficld
C‘oncord
Pawtucket
WIVSA Essex Jet.

KL7BZO

Alaska¥
ldaho
Montana

Anchoruge
Pocatello
Harlowton

Oregon
\Vashington

w 7N\{’V/ WXI

DX Hubert R. McNally

W7PGY

Robert B. Thurston

Hawall
Nevada .
anm Clara Vuiley
KEuast Bay

an krancisco
Nacramento Valley
Han Joaquin Vulley

KHBAED
W7VIU
K6DYX
W6OJW
K6ANP
W6GDO
wWeJPU

Samuel H. Lewbel
Charles A. Rhines
W. Conley Smith
B. W. Southwell
Leonard R. Gerald!
Jon J. O'Brien
Ralph Saroyan

Nofth Carallng
SNouth Curolina
Virginia

West Virginia

(‘oloradn

Utabh
New Mexico
A\ yomlng

Wi R.R,H.

WIBWJ
W7Q\WH
K5IQL
W7AMU

Rllcy Fowler
I)r J. 0. Duntap
Hobert. L. Follmar
Donald B. Morris

-ROCKY MOUNTAIN DIVISION

“"Cuarl L. Smith

‘Thomas H. Miller
Newell 1. Greene

L. L. Brunson
SOUTHEASTERN

Alabama

Eaustern IFlorida
Western L'lorida
cinorgla

K4A0Z
WAKGJS
W4RKH
WiCTJ

gla
\West Indies (Cnba-P.R.-V.I.) KP1DJ

(‘unal Zone

KZ5RV

Wiiliam DD. Dotherow
John )¢, Porter
frank M. Butler, jr.
Willam F, Kennedy
Willlam Werner

Rulph E. Harvey
SOUTHWESTERN

Marltime

Los Angeles
Arlzona

San Diego
Hanta Burbury

weJQB

W7QZH
W6LRU
K6CVR

Albert 1. Hill, §r.
Kenneth P. Clole
Don Stunsifer
Robert A. Hemke

“Northern ‘Texas
Oklahoma
Routhern Texas

W5BNG
W5DRZ
W5QEM

L. L. Harbin
Adrian V. Rea
Roy K. Eggleston

ontario
Quebee

Alberta
Hritish Columbia
"ukon

Alanitoba
Saskutchewan

\ F‘l\\ B

VE6VM
VE7JT
VE4IY
VESHR

*(fhiclal appointed to act temporarily In the absence of a regular ofiiclal.

1), K. Weeks
Richard . Roberts
‘. W, Bkarstedt

CGordon W. Hollingshead
Peter M. McIntyre

M. B. Watson
H. R. Horn

_PACIFIC DIVISION.

.. ROANOKE Dl\'ISION

WEST GULF I)IVISION

CANADIAN DI\}I{?IOI}T

Rox 9
1 19()8 $.E. Madison st.

7700-31st Ave., N.E.

Portland 18
Reattle 15

P. O, Box 3564

Box 1025 .

67 Cuesty Vista Drive
2010 Bouth Seventh St.

Honolulu

Klko

Monterey

Dixon

San IFranclsco 12
Rio Linda
Iresno

Hox 143
P, (. Box 447
1057 Dunc St
1111 Alexunder ’luce

Morgantan
Rock Hill
Norfolk 3
Ienirmont

1070 Locust St
1420 B, 3045 St,
504 West Sccund st
342 South F
DlVlSION

Denver 20
Salt Luke City
Roswell
*asper

RID 1, Box 90-B

Box 7205, Ludlam Hranch

194 Klllott Rd.

1687 Fairway Hill Drive, S.[.

564 Ramon Llovet

Box 15
DIVISION

Adger
Miami 55
Irort Wulton Beach
Atlanta 17
'rb, Truman

Rio Pledras, P, R.
Balboa Helghts

861 No. Milard Ave,
4132 North 18th Ave.
4427 Pescadero
728 W. Mlssion

Rialto
Phoenlx

San Diego 7
Santa Barbary

1515 C‘ulmont
P. 0. Box 23
1109 Vernon Drive

I'art. Worth 7
Pond Creek
C'orpus Christt

170 Norton Ave,
62 8t. Johns Rd.

108 Hudson Rd.
9YX1 West 26th Ave.

"W Tanark St.
Ewart Ave,

St, Stephen. N,
Willowdule, lorunto Ont.
Polnte Claire

Aontreal 33, P. Q.
Culgary, Alta.
Vancouver, B. C.

Winnipeg
Saskutoon
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RIGYLATIONS

» HOW TO BECOME A RADIO AMATEUR

» THE RADIO AMATEUR'S LICENSE MANUAL
» LEARNING THE RADIO TELEGRAPH CODE
» OPERATING AN AMATEUR RADIO STATION

Anyone starting out in amateur radio will find these publications a necessary
part of his reading and studying for the coveted amateur radio operator’s
ticket. Written in clear, concise language, they help point the way for the be-
ginner. Tried and proven by thousands upon thousands of amateurs, these
ARRL publications are truly the “Gateway to Amateur Radio.”

$1.50

POSTPAID

The American Radio Relay League, Inc.—West Hartford, Connecticut




=2 KAMERICAN

. . DIRECTORS
Canada
ALD\ REID. . ... .. iiiiiierinarasn VE2BE
240 Logan Ave., St. Lambert, P. Q.
Hce—l)trmnr Noel B, Taton. ... ... ....... VE3CJ
R.R. 3, Burlington, Ontarlo

Atlantic Division
GILBTRT I, CROSSLEY . ............. W3YA
Dept. of T‘ To.. ’enna. State Tnlversity
State College, Pa.
Viee-Director: Wdwin 8. Van Deusen. .. .. W3LECP
3711 McKinley St., N.W., Washington 15, D. C.
Central Division

JOHN G. DOYLT. .- . oveiciennnnns WoGPL
4331 N. Wildwood Ave., Alilwaukee 11, Wis.

T tre—hlrprl(rr Philip 6. Haller. . ......... WIPrQG
6000 8. ‘Tripp Ave., (.hlvnzo 29, IIl.
Dakota Division

CHARLES G. COMPTON . . .......... WoBUO
1011 Fairmount Ave.. St. #aul 5, Minn,

chc-/llrrrlor Martha J.Shirley, . ....... WOZWL
3ox 78, Black Hawk. S. D.
Delta Division

SANFORD B. DE HART. . .......... W4RRV
227 8. Purdue Ave., Oak Ridge, Tenn.

Vice-1Mrector: Vietor Cantield . ..., ... W5BSR
Box 985, Lake Charles, La.
Great Lakes Division

DANA FE. CCARTWRIGHT . ........... W8UPB
2979 Observatory Ave., Cinelnnati 8, Ohlo

Vlce-Nrector: Robert. B, Cooper .. ..., RAQA
132 Guild st., N.E., (_vrand Raplds, 5 Mlch

Hudson Division

LEAGUE, :c,

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

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

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

Inquiries’ regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-

ship of a transmitting station and knowledge of the code are not ORI A * Greai Nork, N, ¢ V2ER
prerequisite, although full voting membershnp is gronted only to Tice-Directar: 1lovd 11, Manamon . ..... W2VQR

709 Seventh Ave., Asbury Park, N. J.

Midwest Division

ROBERT W. DF.NN'I'STON .......... WONWX
X 6:31. Newton, Iowa

Vice=Director: hnmnor H. Foster ... ... ., Wo
2415 Linden Dr., S.Li, L.cdur Rnn(ds. Towa

New England Division
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“It Seems to Us...”

THOSE MAIL-ORDER EXAMS

Many members have mentioned to us, in
letters, over the air and ut club meetings, their
feeling that large numbers of hams and would-
be hams are cheating on exans-by-mail. Some
point the finger at ham families: “ You can't
tell me uny man would dare to give his wife a
failing grade, or any son would flunk his
futher.” Others have told us they've heard
*“there is a certuin amateur who charges $10
for a Technician license; no exam necessary!”’
Another avers that some people in large cities
use a mail address outside the 75-mile limit,
take & Conditional Cllass license, then mothv
their license to show s *change of address”
back to their city location.

That there is u little of this sort of thing

going on, there is no doubt. ¥CC has revoked
or suspended several licenses in the past year
or so for this sort of shenanigans (e.g., sce
page 76, this issue). That there is uny substan-
tial amount of cheating, we don't helieve for a
nminute. Kven in a group as large as our 200,000,
certainly there can be only a very few hams so
cdishonest and so thoughtless of the conse-
yuences, to them personally and to the frater-
nity as a whole, as to help an unqualified lid
get a license. But these rumors — und rumors
we must classify most of them, since slmost no
complainers seem willing or able to give us
names — these rumors are not doing our hobby
any good.

Several hams have asked us to “do some-
thing” about the cheuting, most of these sug-
pesting that all amateurs be given the exam
only by FCC personnel. We tried that, in 1956,
The Board of Directors voted to have the
General Manuger petition FCC to return to
the old 125-mile radius from quarterly examin-
ing points, within which all prospective s~
teurs of all clusses would have to appear before
FCC for the tests. The FCC turned the peti-
tion down, on the grounds that it did not have
sufficient personnel to administer all the
exams, and that the present system, while
possibly subject to some wbuse, was working
adequately.

This leaves cooperative action by all ama-
teurs qualified to administer the tests us the
only solution. YWhether one feels that the
problem is actual cheating, or rumors of cheat-
ing, or the potential for cheating, it scems to us
the answer lies in tightening voluntarily our
procedures for giving the examinations.

As we have said before, in this column, we
feel that the best system is for an examination
team to be elected by each club. As members
of a club, we should refer all potential hams to
the team, rather than volunteer to give the
test ourselves. We know that we ourselves
will stick to the letter of the regulations, but
rumors still could get around. The rumors are
less likely when the club’s best-respected
members have joint responsibility and more
than one member of the team is present.

In the very large cities it may be difficult for
a ham to refer a candidate to a conveniently-
located club. In the stualler communities there
may not he u club. Then it is up to the in-
dividual General, Advanced or Extra class
licensee to give the test to the applicant.
Aguain, just to hold down the possibilities of
future reflections on his own integrity or that
of the applicant, if it can be avoided an ama-
teur should not administer an exam for a
member of his own family (or his boss!). If an
amateur must supervise a test for a relative,
then he should have another person, preferably
4 ham (and » Novice, Technician or Condi-
tional would do in this cuse) present just to
rule out any talk of dishonesty.

Further, we might paraphrase the instruc-
tions on the back of Government checks:
Kunow your examince. If he is a stranger to
vou, get some reasonable proof of his identity
and of his residence address. Then administer
the test as it was administered to you by the
FCC engineer.

Certainly, you should give the applicunt
cevery consideration consistent with the regs.
The accommodations should be reasonably
comfortable and the room quiet. The code
oscillator should have a clear tone and should
be loud cnough for the candidate to copy it
with no strain. It is permissible to send a short
warm-up run so the candidate can get used to
your fist, and so you can stabilize your speed.

The Novice and Technician code test con-
sists of 125 letters (no numbers or punctuation
symbols) in reasonably-common English words.
Every letter of the ulphabet should be used at
least once. \When the FCC engineers gave the
5-word test, prior to 1954, most of them used

five-letter words; at any mte it is best to avoid
sentences in which a missing word cun be
readily guessed at by the test-taker,
(Plense turn the page)



The Clonditional Class code test should have
all numbers and letters, the period, question-
mark, comma, hrmk-&gn (double (hsh) and
traohon bar (slant bar) in each minute of copy.
() signals and call signs or tube-type numbers
should also appear cach minute.

Once the test starts, you should be “all
business.”” The mquxrement is for the appli-
cant to copy correctly one minute without
error of a five minute test. No matter how
close he comes, if he does not have 25 con-
secutive letters at 5 w.p.m., or 65 letters at 13
w.p.m. he fails! You eannot repeat the test,
nor can you give the applicant time to correet
obvious errors.

As to the sending test, remember you may
have to copy the guy’s fist on the air! At least
one minute of corle must be sent with no un-
vorrected errors. Any errors must be corvected
by the 8-dit error sign and the last correct
word must be retransmitted; no extension of
time is permitted, of course.

Only u few words are neeessary in connec-
tion with the written exam. The examiner
should, of course, read the instructions on the
test envelope, and sce that the applicant does
too. The examiner should keep the test-taker
in sight. The examiner should not answer any
questions, no matter how ohliquely, nor should
he permit the eandidate to look anything up
or consult notes.

We certainly hope we haven't discouraged
any exam-givers with this editorial. On the
contrary, if you know how to administer the
exams, and steer clear of the few pitfulls we've
mentioned here, you wvan go ahead knowing
that no one will be speculating on vour lack of
honesty bechind your hack, and all of us will
have the assurance that none gets on the air who
is not well and truly qualified to do so. [H&—]

MICHIGAN STATE CONVENTION
Grand Rapids, Michigan — April 9

The Michigan State Convention at Cirand
Rapids is to be held Saturday, April 9 at the
Manger (Rowe) Hotel. This will be the I13th
Annual Convention sponsored by the Grand
Rapids Amateur Radio Association.

’re-convention registration is $1.50 ($1.75 at
the door). Convention registrations and informa-
tion requests may be sent to the Cirand Rapids
Radio Association, P. O. Box 333, Grand Rupids,
Michigan.

OREGON STATE CONVENTION
Portland, Oregon — April 30-May 1

The 1960 Oregon State Clonvention, sponsored
by the Council of Affiliated Amateur Radio
Clubs, Inc., will be held at the armory, 109 N.W.
10th Avenue, Portland, on April 30 and May 1.

Pre-registration for licensed amateurs is $7.50;
$8.50 after April 20. Fees for non-anmateurs are
%3.50 and $4.50. Registrations and hotel reserva-
tions should he sent to Oregon Amateur Radio
Association, Post OHice Box 1335, Portland 7.
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Alabama — The Birmingham Amateur Radio Club will
hold its Seventh Annual Hamfest at the Stute Fairgrounds
on May | No other details available at this writing.

Florida — 'I'he annual hamfest sponsgored by the Urlando
Amateur Radio C'lub will be held at the (‘herry Plaza in
Orlando on April 23 and 24, further information can he
obtained by contacting E. II. Case, W4NGR, P. 0. Box
2067, Orlando.

New Jersey — The 15th Annual Old Timer's Nite
Roundup and Banquet, sponsored by the Dulaware Valley
Radio Association, will be held on Saturday evening, April
30, in the Grand Ballroom of the totel Stacy-Trent. As
usual, it will be stag. A turkey dinner will be served promptly
at 1330, Old timers W6EA of DX gpark fame, and ex-20M,
Hoover C'up winner of the early twenties, will be on hand.
A silver cup award will he presented to the radio operator
present with the longest service in the radio game. Tickets
are by rescervation only, and may be obtained by mailing
$6.00 on or before April 25 to Iid G. Raser, W2Z1, 19 Black-
wood Drive, Trenton ¥, N. J. Lateecomers may be able to
buy a ticket for $7.00 at the door.

New York — The Radio Amatcurs of Cireater Syracusc
are planning their tirst annual hamfest, to be known as the
RAGS Spring Party. It will be held at Three Rivers Inn,
on Satnrday. April 23. Three Rivers Inn, just northwest of
Syracuse, is reached on route 57 north of Liverpool. Tuke
exit #3% on the New York State ‘Thruway. Tickets at $5.00
each are available from Harry J. Miller, W2WNO, 315
Loma Ave,, Syracusc,

Oklahoma — The ()il Capital NMobile Club of Tulsa will
hold its ‘I'hird Annual {{amfest on Sunday, May 1. ‘U'his is
an all-day affair with a hidden transmitter hunt and other
activities. Registration is $1.00. For details contact Sam
Cloldish, WATVG, 3830 8, St, Louis Ave., Tulsa 5.

Oklahoma — The North [lork Amateur Radio Club will
hold its anpual hamfest at the Quartz Mountain Park, near
(iranite, on April 30 and May 1. A barbecue will be served
at noon on May 1. Pre-registration price is $3.00. Contuct
Jay Thompson, W5ZZP. 302 West Muain, Sayre.

Pennsylvania — 1'h¢ 15th annual banquet of the Lan-
caster Radio Transmitting Socicty will be held on Satnrday,
May 7, at Hostetters Banquet Hall, 363 Barbara Street,
Mt. Joy. Mt. Joy is on route US 230, 10 miles west of
Lancaster Festivities will start at 1830 with a meal, fol-
lowed by entertainment of OMs, YLUs and XYLs. Plenty of
free parkina. Advance registrations are $3.00 per person,
and may be obtained from Arthur C. Jacoby, W30Y, 136
Springhouse Rd., Luncaster.

NEW ENGLAND DIVISION CONVENTION
Swampscott, Massachusetts — May 1

The New Ocean House Hotel in Swampseott
is the site of the 1960 New lkngland Division
ARRL Couvention, Sunday, May 1, sponsored
by the Federation of kastern Mauass. Amateur
Radio Assus. Speakers will include Francis f1.
Griswold, KXODWC, Lt. Geueral, USAF, of the
Strategic Air Command, and the Rev. Daniel
Linehan, WIHWEK, of the Weston Obscrvatory.
Mobile hunts on 10, 6 and 2 meters, net mect~
ings, FCC exams YT, meetings, and an antique
radio exhibit are planned.

Early-bird registrauts will receive free a plastic
lupel pin with their call letters engraved. Early-
bird registration is $3.00 ($3.50 at the door, no
badge). Banquet tickets arc $5.00 and include a
full-conrse roast heef dinner served in the hotel
dining room. Karly-bwrds must mail their ticket
requests hefore .April 18 to Radio (‘onvention,
15 MacArthur Blvd., Danvers, Mass. Persons
planning to stay overnight should muke reserva-
tions directly with the New Oceun House.

QST for



75 Watts Input, with
Modulator and
Power Supply Built In

BY EDMUND C. HARRINGTON,* WI1JEL

With v.b.f. activity multiplying in re-
cent years there is an increasing de-
mand for transmitter designs that in-
clude provision for wv.fo. operation.
We barve tended to drag onr feet on
this line editorially, becanse it is no
simple matter to design and build a
really satisfactory v.fo. rig for the
[requencies above 30 Mc. Here is one
of the few we're seen that meets the
high standards that must be main-
tained if the v.b.f. bands are to be
kept free of nnstable and buzzy signals.

A Complete Six-Meter V.F.O.

Transmitter

HE transmitter to be described was built to
Ts-d.tisfy the need for a flexible rig of moderate

power for the 6-meter band. It has a v.f.o.,
two fixed-tuned doublers, and a final amplifier
that operates at an input of 65 to 75 watts. The
eutire 50-Me. band is covered. The v.f.0. has
proven itself satisfactory for both c.w. and a.m.
use. The note is clean, there are no troublesome
key eclicks, and drift is negligible. On a.m.,
unsolicited reports on the mwodulation have been
uniformly complimentary.

Circuit Features

The oscillator uses the familar Clapp circuit,
operating between 6.25 and 6.75 Me. The oscil-
lator plate circuit is {uned to the second har-
monic. The eathode, control grid and sereen com-
prise the oscillating cirenit, and output is taken
from the tank in the plate circuit. The cathode
is grounded, to avoid hum modulation of the oscil-
lator. The tube socket, coil forms, tuning capaci~
tor and any standoffs used in the oscillator cir~
cuiis are ceramic-insulated, and long leads and
unnecessary stray cupacitance are avoided. The
oscillator coil is of high-¢) design, and is solidly
mounted to prevent vibration.

These precautions are important in achieving
stability in the v.f.o., which must be of a high
order if the resultant signal on 50 Me. is to be
of acceptable quality. With 8 times frequency
B Harrington Electronics, Box 189, Topstield, Mass.

The v.f.0. transmitter for 50 Mc. has only three tuning ad-

fustments: the v.f.o. frequency, left, and the final plate

circuit and loading controls, the small knobs either side of

the meter. Metal rimmed knobs are the gain control,
left, and the meter switch.

April 1960

multiplication, any slight mechanical instability
or hum modulation of the oscillator will show up
very wmarkedly on 50 Me., as anyone who has
listened critically to most of the current crop of
v.f.o. rigs on 6 knows all too well.

The two frequency doublers work into over--
coupled tuned circuits similar to those used in
variable-sclectivity receiver i.f. stages. These
provide close to optimum coupling efficiency,
vet with suflicient bandwidth to permit operation
across the entire band without retuning, Their
adjustment is quite simple, requiring no special
test equipment if the recommended metering is
provided and instructions are followed. Although
12BY7 tubes arc shown, 6CL6s would probably
work equally well. Low-impedance capacitive
coupling is used between stages and the coil
spacing is not eritical, as long as a minimum of
one inch is maintained between coupled coils.

The amplifier is a 6146 tube, with a conven-
tional pi-network output circuit. A fair amount
of the band can be covered without retuning this
circuit. For frequency setting in practice, the
v.f.0. is switched on, temporarily receiving its 150
volts, regulated, from the rceeiver (through Ja)
for spotting purposes. It is then zeroed in on the
desired frequency, and the transmitter is thrown
on. If the change in frequency has been o large
one, the final plate circuit may be trimmed up
while calling, if nccessary.

The modulator scetion has a 12AX7 into a




103 ,1SO

(4!







-~

Fig. 1—Schematic diagrams and parts information for the 50-Mc. trans-
mitter, Resistors are V2 watt unless specified. Those with * are = 5 per

cent tolerance. Capacitors with polarity marked are electrolytic. Values

inches long on ¥-inch ceramic form (Complete coil assembly:

Va-inch slug-tuned forms {Harrington Electronics type ST).

J5—115-volt chossis fitting, female, Supplies a.c. for external antenna
Ls—6 ph., 30 turns No. 28 enamel.

L1—17-ph. coil having Q of 220 or better. 50 turns No. 24 tinned, 1%
L2—8.2 ph., 48 turns No. 30 enamel. L2 through L; are closewound on
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12AU7, driving o pair of 1614 tubes operating
(lass ABs. The driver transformer, 7%, must be
used to obtain u low-impedance driving source.
Although unconventional, the use of cathode
hiasing in the modulator stage works nicely and
climinates the neced for a bias supply.

The power supply uses a. choke-input filter and
parallel 5U+4 rectifiers. A separate rectifier fila-
ment transformer allows switching in the primary
of the plate transformer for transmitter control.

The meter shown is a Marion type MM-2, 0-1
ma. If a different type of meter is used the vulues
of the meter shunts and the series resistor may
have to be altered slightly to obtain the desired
1-, 1-, 5-, 200-, and 250-ma. ranges, respectively.
Positions are provided on the meter switch for
each alignment step, and also to read the modu-
lator current. This complete metering system is
handy for normal tuning, complete alignment, or
checking up on sections of the rig.

Adjustment Procedure

Tnitial checkout and alignment are conducted
as follows: Disconnect one end of the 6146 screen
resistor, and fire up the trausmitter with the

The r.f. section and the modulator-power supply are built
as separate units, allowing separation of the two chassis
if this appears desirable.

April 1960

is 15,000 ohms above ground.

RFC,, RFCz2, RFC:—50-uh. r.f. choke (Harrington Electronics XP-50).
controls receiver standby.)

Sz—Double-pole 5-position wafer switch,
(Stancor PC-8303).

To—Driver transformer, single triode to p.p. grids (Triad A-83X).

tronics XR-6.
Ly—8-hy. 250-ma. filter choke (Stancor C-2308).

Complete set of r.f. chokes and coils available as Harrington Elec-
P;—115-volt plug.

RFCs—65 turns No. 26 enamel close-wound on ¥&-inch diam. ceramic form.

Re—20,000-0hm wire-wound, 25 watts, slider type. Adjust so that slider
RFCs— 10-gh. r.f. choke {Harrington Electronics XP-10).

Sy—Double-pole double-throw toggle switch. (One half shown, Other
Ti—Power transformer to give 500 volts d.c. at 250 ma. through filter

RFCe, RFC7—1-gh. r.f. choke (Harrington Electronics XP-1).

Ls—6 turns No. 18 tinned, 3 inch long on %-inch form,
S1—Switch on Ri1.

Lg—0.7 wh., 11 turns No. 22 enamel, % inch long.

Ls—1.65 uh., 19 turns No. 26 enamel, 1 inch long.
L7—1 turn No. 20 tinned, Y2-inch diam.

L3+—3.5 ph., 28 turns No. 26 enamel.
Ri— 1-megohm potentiometer with switch.

meter switch in the first position. Listen for the
oscillator fundamental (6.25 to 6.75 Me.) or the
transmitter operating frequency in the 50-Me.
band. Set the dial so that 'y is about 10 per cent
meshed. Adjust 'z to bring the oscillator fre-
quency to 6.75 Me. at this setting of (4. Now
run the dial down to the low-frequency end of
the baund, which should appear with Cs about
90 per cent meshed. If a vacuum-tube voltmeter
is available, check the d.c. voltage on Pin 1 of the
6AUS. It should read ubout —:3 volts.

Set the operating frequency to 52 Me. and
adjust Ls for maximum meter reading, with the
switch in the first position. Now move to the
second position, Connect u 0.001-uf. disk ca~
pacitor across (Y, with #¢-inch leads. Reset the
v.f.o. for 51 Me. Adjust Lz and L4 for maximum
indication on the meter. Remove the cupucitor
and check the meter reading across the band.
It should be about like the curve of Fig. 2A.
If uncqual drive is obtained at the band edges,
slightly adjust L4 and recheck both ends again.,

When equal drive is obtained at the ends of
the range, adjust Cyg to obtuint he required
bandwidth. The tuning of overcoupled circuits

30 watts (Stancor A-3892).

Ta—Modulation transformer,

6.3 v. ct., both 6 amp. (Stancor

Ts+—Filament transformer, 5 v. ct.,
P-4022).
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FREQUENCY IN MEGACYCLES

is usually difficult unless & visual sweep method
is used. However, the addition of the 0.001-uf.
capacitor reduces the coupling below the critical
point, and the circuits can then bhe tuned for
peak. Since detuning will result when the ca~
pacitor is removed and (g and ('jq appear in
series with the tuned circuits, the coils are pur-
posely resonated at 51 Me., below the band
center frequency.

Now switch the meter to the third position
and set the v.f.o. for 50.5 Mec. Adjust Ls and Lg
for muximum reading. Roughly repeuat the pro-
cedure that was outlined for the previous stage,
hearing in mind that readjustment of Lg will be
required when the amplifier screen resistor is
reconnected. The check is made now only to
determine that no wiring errors have been made.

Reconnect the amplifier serecn resistor and
attach a dummy load to the output coax counce-
tor, .JJ3. Tune the v.f.o. to the low end of the
band, and switch the meter to the fourth posi-
tion. Set. ("14 to the fully-meshed position. Turn
the transmitter on, and tune ('3 for minimum
reading on the meter. Adjust Cy4 slowly until
the meter reads 140 ma., readjusting ('3 for
minimum plate current as this is done. Check
the grid drive by turning the meter switch back
to position 3. Repeat this procedure every 500
ke., 50 to 54 Me., recording the readings in the
No. 3 meter position. It will be noted that the
grid drive will fall off at the high-frequency end
of the band. With the transmitter at the high
end, readjust Lg slightly to obtain more drive.
Recheck the drive at 50 Mec., and repeat this
adjustment until drive is equal at 50 and 54 Me.
1t should follow the curve 2B fairly closely.

If drive falls off too much at the band edges,
decrease the value of ('pp slightly. If the dip
in the middle of the band is too deep, increase
("2 slightly to reduce the coupling. Clare should
be exercised to keep the final stage resonated,

and loaded to about 140 ma. during this process,
to prevent damage to the 6146 by its having been
allowed to draw too much or too little current for
extended periods. Tt is o simple matter to switeh
frequently between positions 3 and 4 during the
alignment procedure. When ready for on-the-uir
operation, the 6146 can be loaded to 160 ma.
for e.w. use.

With the microphone connected to the input
of the speech awmplifier, advance the gain control
until normal speech gives 100 per cent modula-
tion. If a scope is not available for modulation
checks, full modulation should be obtained when
the meter swings to about 100 ma. on peaks.
(Meter position 5.) Idling current should be
about 75 ma.

If the rig is to he used only as an exciter for a
higher-powered amplificr, or as a c.w. transmit-
ter, the modulator can he climinated, and the
power supply made smaller to effect o suving in
components. The oscillator should be protected
from vibration due to hlowers, power transtorm-
ers and chokes. It has quite good voltage and
temperature stability, but it will tolerate only a
limited amount of vibration and shock.

Some may wonder about the scparate fixed
capacitors, Cy and Cs, in the oscillutor circuit,
since they are the same type. The original inten-
tion was to use a temperature-compensating
capacitor for (', but it was determined experi-
mentally that best stability resulted when a zero
temperature-coefficient type was used. Should
drift lower in frequency occur in another model,
('t should be made negative 80, 220 or 330 p.p.m.,
depending on the compensution required.

No special precautions were taken to prevent
TVI, and actually none was found in operating
the transmitter in the Boston area. The usual
TVI treatments found in the ARRL Handbook
can be applied, if TVI is a problem in other
circumstances. REFT—}

Bottom view of the 50-Mc. transmitter. Oscillator compo-

nents are in the upper left, Firm mounting of the oscillator

coil is important, if mechanical stability is to be achieved.
Note that it is wound on a grooved ceramic form.

QST for



The 5A Special quad requires only one spreader—and
it's horizontal instead of vertical. This view is from off
one of the rear (reflector) corners.

The mechanical instability associated
with the customary quad antenna has
longbeenadeterrent topopularaccept-
ance. This objection is largely over-
come by the unique design emploved
here. The unorthodox arrangement of
elements appears to have negligible
electrical disadvantage.

Modified Quad
for 10 and 15

BY FRED VITRINGA,* BASTO

The 5A Special Ahtennd

sketches which follow is the result of a desire

to secure the advantages of a two-band quad
without also suffering some of its disadvantages.
The lisadvantages that were of immediate con-
cern were the characteristic flimsiness of construc-
tion and the need for some materials that were
not easily obtainable in Libya. The cost of the
antenna as shown was about three dollars, ex-
chisive of the mast and feed line. The structure
is mnechanically stable in rough weather, and the
beam has given surprisingly good results. With
. transmitter power of 140 watts, 215 countries,
all states, and 39 zones (phone) were worked in
the course of 15 months at 5A5TO.

THE antenna shown in the photographs and

Element Arrangement

Since it may be u little difficult to separate the
sheep from the goats in the photograph, it may
help to say that the quad elements ure in the form
of vertical diamonds. The driven e¢lements are
fed at the lower points of the diamonds. Sce Fig.
1. The reflectors are similar but have tuning
stubs at both top and bottom points of the dia-
monds. This is also indicuted in Fig. 1.

The side points of the diamonds are supported
on u horizontal “X’' spreader ceuntered on the
supporting mast. See Fig. 2. The upper and lower
halves of the dJiamonds are slanted backward
toward the mast und are guyed to it. No vertical
guying for the spreader is required, since the
quad elements themselves scrve the purpose.
Horizontal spacing between the legs of the “X”

*P. 0. Box 165, ‘ﬂighrivcr, Alberta, Canada.
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spreader is maintained by rope cords at the ends
of the “X’ and at points about halfway out on
the legs.

Spreader

The spreader is made of four lengths of 1-inch
wood dowel, 8 feet 7 inches long. The inner ends

-
A Fo

INSULATORS
AT "X"FRAME
\ ’
\ 4
g
\\ / IZ"
300-0HM | AEE
TWIN-LEAD ko
24" LONG 14
] 72-0HM -
{ coax

ORIVEN ELEMENTS REFLECTORS .

Fig. 1—A front view of the driven elements of the 5A
Special antenna. Reflectors are similar but are fitted at
top and bottom with tuning stubs as shown at the right,

15



are fastened to the mast by means of shelf brack-
ets or hardware-store iron angles. Adjacent pairs
of arms on the framework are not at exact right
angles, but are positioned on the mast so that the
tips of the arms on the element sides of the mast
are 13 feet 2 inches apart. See Fig. 2. The spreader
is mounted on the mast at a point 14 feet below
the top anchor point of the 21-Me. elements.

Dimensions

Driven and parasitic clements (reflectors) have
the same dimensions. The 15-meter elements are
11 feet 11 inches per leg (23 feet 10 inches per

REFLECTOR SIDE

K 132" 3|
ORIVEN ELEMENT SIDE

Fig. 2—Top view of the spreader. Wood dowels 1 inch in
diameter and 8 feet 7 inches long are fastened radially
to the mast with brackets as described in the text.

side). The 10-meter elements measure 8 feet 5
inches on each leg (16 feet 10 inches per side).
The center points of the 15-meter elements are
attached to the outer ends of the spreader legs
where the separation is 13 feet 2 inches, as men-
tioned above. The center points of the 10-meter
vlements are anchored to the spreader at inter-
mediate points where the separation is 9 feet.
This should make the separation between the

Guy RlNG——'»/ ~ MAST
BEARING / -

!

Fig. 3—Side view of the driven elements. Reflectors are
similarly placed on the opposite side of the mast.
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centers of the 15-mcter driven clement and re-
fector 10 feet 11 inches, and between 10-meter
clements 7 feet 7 inches. These dimensions
should be followed closely.

The wire for the elements may be No. 14 or
larger, solid or stranded. Small egg-type insula-
tors are used at the tops and bottoms, and small
stand-off insulators at the sides where the
spreader supports the wire. The top and bottom
points are brought under moderate tension by
ropes attached near the top and bottom of the
mast.

The upper tuning stub of the 15-meter reflector
is & inches long, and the bottom one 1 foot 2
inches long, while both 10-meter stubs are 1 foot
long. When adjustment is complete, the lengths
of the bottom stubs should be somewhat shorter.

Feed

A single 72-ohm coax line feeds both driven
elements.! The coax line is connected dlireetly
to the I5-meter driven element, and the feed
point of the 10-meter driven element is connected
in parallel through a section of 300-ohm ribbon
2 feet 4 inches long. See Fig. 1.

Turning the beam requires rotation of the en-
tire structure including the mast. This can he
accomplished if a guy-ring bearing is used at the
top of the mast, although an inverted tin can
over the top served the purpose satisfactorily for

CcR, My

.0l ,uf.

Fig. 4—Circuit used for checking the adjustment of the
reflectors. CR1 Is a crystal diode, such as the 1N34A,
M is a high-resistance voltmeter of approximately
10-volt range.

several months. At S5ASTO, the rotator was
mounted on the roof and the base of the mast wus
simply set in the rotator coupling. The structure
is light, and no slightest trouble was experienced
with this arrangement.

Reflector Adjustment

The usual tuning method works well. Set up
a 15-meter dipole as far away from the antenna
as practicable (at least two wavelengths) at the
same level as the center of the quad. Feed the
dipole with the transmitter set to about 21.25 Me.
and turn the quad away from the dipole. Connect
a crystal diode in series with the center conductor
at the station end of the quad coax line to a high-
resistance voltmeter, making sure to bypass the
meter with a noninductive 0.01-gf. capacitor. See
Fig. 4. Tune the bottom stub of the (5-meter
reflector for minimum reading on the meter, in-
creasing the sensitivity (using s lower-voltage
scale) of the voltmeter if necessary, until a defi-
nite minimum with a rise on either side is found.

The 10-meter reflector should be adjusted in
the same manner, using u frequency near the

August, 1959.
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center of the desired operating range. When the
adjustment is complete, the pattern will show
a strong center lobe, two deep notches about 50
degrees either side of the front, and then a minor
lobe on either side.

The notches are useful in rejecting signals near
the direction in which you want to work. Accord-
ing to reports, the front-to-back ratio is ahout

25 db. No gain measurements were attempted
but results speak for themselves. My mecasure-
ments on 10 meters showed an s.w.r. of about 1.5
to | and a little better than this on 15.

The writer would like to ucknowledge the help
and enthusiasm of 5A5TM, 5A1TU and 5A5TF
in making this antenna possible. ]

[&—]

o Yow Apparatus

Eddystone Slow Motlon Dnve

NYONE who has ever seriously considered the
home design and construction of a high~
quality communications receiver knows that one
of the biggest obstacles is the complete absence in
this country of a really good drive and dial. (To
suve your writing, one of the other obstacles is the
lack of u suitable tuning-capacitor gang.) The
domestic products either combine provision for
calibration with insufficient reduction and over-
abundant backlash or they ecombine suitable
drive with no provision for direct calibration.
The English have finally come to our rescue
by exporting the Eddystone Slow-Motion Drive.
This truly delightful drive has everything one
might ask for except a ready-cut hole in the
panel; the purchaser has to provide that himself,
and this only means a few minutes with a hack-~
suw and file if he’s working with aluminum or a
month and a half if he’s stuck with u steel panel.
The Eddystonc drive uses a heavy lead fiywheel
on the same shaft as the tuning knob, for smooth
tuning and u little “spinning” ability if the
operator is so inclined. Through a pinch drive this
shaft turns 4 metal disk that in turn drives the
main shaft through spring-loaded geurs. The
front face of the disk is numbercd 0 through 99
and is visible through a small window, to provide
3 logging scale (more about this later). The
pointer on a 7-inch long scule is string-driven
behind a cleur plastic window; five lines are pro-
vided here for direct frequency calibration. The
logging scale is supplemented by a lincar 0-500
scale marked at the hundreds; if the pointer is

hetween 100 and 200 on the main dial face and
the number in the window shows 62, you know
the logging scale reads 162.

We were unasble to detect any backlash in
vither of the two samples we examined, and this
is very important in a drive with a tuning rate of
3.27 degrees per knob revolution! That's right,
sidebanders and high-selectivity c.w. men; it
takes 55 revolutions of the knob to turn the main
shaft 180 degrces. This means one can build u
receiver or v.f.o. that at 10 meters has a tuning
rate of 31 ke. per knob revolution, without
breaking up the band into smaller segments and
switching from onec to another.

"The drive is distributed by British Radio Elec-
tronics, Ltd., 1833 Jefferson Place, N.W.,
Washington 6, D. C.

—B. @

‘e Stravs %

The U. S. Department of Commerce, Maritime
Administration, has s vacancy for an Electronic
Engineer (:3-13, $10,130 per year, in the Division
of Engincering, Office of Ship Construction,
Washington, D. C. Necessary qualifications in-~
clude a B.S. degree in Electrical Engineering (or
equivalent experience), plus at leust four years of
progressively more responsible engineering ex-
perience in the field of electronic engineering.

Apply in writing to the Personnel Officer,
U. 8. Department of Commerce, Federal Mari-
time Board, Washington, D. C., und refer
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to the announcement Washington No.

The Rensselaer Polytechnic Institute Radio
Club and the RPI debating team issue a challenge
to any other college in the United States to u
cebate by amateur radio. They have already con-
ducted one debate on 6 meters with Union Col-
lege. If any college is interested, contact the RPI
Radio Club, 82 Sunset Terrace, Troy, N. Y.

WV2EFN overheard K4AMY and W7AMY
QRMing each other on 15 meters.

374,
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o Beginner and Novice —

A low-cost '‘getting started’’ receiver
often hasn’t much to offer except low
cost. The converter described here is
a little different. It can be used with
any broadcast receiver to give solid,
easily tuned signals with all the vol-
ume you need. Use it for getting ac-
quainted with the 80- and 40-meter
amateur bands and taking advantage
of the code-practice transmissions
that are regularly scheduled in those
bands.

P.S.—The converter doesn’t cost
much, either.

An Easy-To-Build
Converter for 80

and 10 Meters

BY LEWIS G. McCOY,* WIICP

Using a Broadcast Set for Amateur-Band
Reception

cust receiver can he used as a communica-

tions receiver, reasoning that by simply
changing a ‘“coil or something clse” they might
be able to listen to ham signals. The answer is
that converting such a receiver into 4 communi-
cations-type setup poses some fairly difficult
technical problems. Only a skilled technician
could attempt such a job.

But it 73 possible to use the typical a.c.-d.c.
hroadcast receiver to receive short-wave signals
~—und without making any modifications in the
b.c. set. All that is required is a simple one-tube
“converter”’ to go zhead of the receiver.

The simple converter described in this article
will tune from approximately 3000 to 8000 kilo-
cycles, taking in the amateur 80- and 40-meter
bands. The system to be described has much to
offer the newcomer because the converter is easy
to build and will provide him with an inexpensive
method for listening to code signals as well as
short-wave signals of all kinds.

What It Is and How [t Works

NE\VCOMERS often wonder whether u broad-

The unit shown in Fig. { and in the photo-
graphs iz a tunable converter designed to work
into a broadecast receiver tuned to approximately
1000 kilocycles. The single tube used in the con-
verter is a 6U8SA, which is actually two tubes, o
"% Technical Assistant, QST.

triode and a pentode, in one envelope. One sce-
tion of the tube functions as a mixer and the
other section as an oscillator.

Let's first sce how the converter makes it pos-
sible to hear short-wave signals. Fig. 2 is a block
diagram of the converter-receiver combination.
Suppose that the antenna picks up a signal on
3500 kilocyeles and feeds it into the mixer stage
of the converter. The output of the oscillator is
ulso fed to the mixer. If the oscillator is generat-
ing a 4500-ke. signal it and the 3500-ke. signal
will “beat” with each other, producing a new
signal at the difference between 3500 ke. and
4500 ke. — that is, at 1000 ke. This process of
producing a third signal is called “mixing” or
“heterodyning.”

If the signal generated by the oscillator is con-
stant and unmodulated. the signal at 1000 ke.
will be an exact reproduction of the one ut 3500
ke. So any information contained in the signal
coming in on the antenna will be reproduced in
the signal coming out of the mixer.

The 1000-ke. signal from the mixer goes into u
coil, L, at the end of a twisted pair of wires, and
when this coil is placed near the broadeast re-
ceiver there will be ¢nough coupling between the
two 30 that the 1000-ke. signal will be picked up
by the b.c. set und amplified — assuming, of
course, that the sct is tuned to 1000 ke.

One more thing is needed for receiving code

The completed converter ready for use. At the lower right

on the panel is the power switch, Si, and above it is the

tuning knob for Ci. At the lower left corner of the panel

is the control knob for the bandset capacitor, Ca. Ls, the

Vari-loopstick, is to the left of the chassis. The dial is on
Cs, the bandspread capacitor.

QST for



Fig. 1—Circuit diagram
of converter.
Ci1—365-uuf. variable
capacitor, broadcast
replacement type.
(This capacitor is also
. listed in radio parts
distributors’ catalogs
as a midget t.r.f.-type
capacitor. Values may
vary from 365 puf. to
. 420 ppuf. Any value in
this range is suitable.)
Cy3—0.001-pf. disk ce-

R4 Rs
1000 CRy 22 T
=\

Ca +' +
20t

=20,
X150V

Sy

ramic, 500 volts.
Cy—140-puuf. variable
(Hammarlund type
HF-140 or equivalent).
Cy—15-puf. varlable (Hammarlund type HF-15 or
equivalent).
C;—0.001-uf. disk ceramic, 500 volts.
Cg—270-uuf. mica or ceramic, 500 volts.
C;, C1o—0.01-uf. disk ceramic, 500 volts.
Cx, Co—Dual-section electrolytic, 20 uf. per section, 150
volts.
CR;—Selenium rectifier, 130 volts r.m.s., 20 ma. (Federal
1159A or Sarkes-Tarzian type 50).
Li, L=—See Fig. 3.
Ls, Ls—See Fig. 3.
Ls—Vari-loopstick. (This item is cataloged as an antenna
for a.m. broadcast receivers. The unit measures
76 by 2V inches.)
Ri—47 ohms, Y2 watt.
R2—1200 ohms, Y2 watt.
R3—47,000 ohms, V2 watt.
R4— 1000 ohms, 2 watt.

signals. You've no doubt listened to a broadcast
stution when it didn’t have any modulation on

. its signal: this doesn’t happen very often but oc-
cusionally the station will be silent momentarily
between programs. If you happened to tune
through the station at such a time you would
have uoticed a change in the background noise,
but that is all. Now imagine that the station
turned its carrier on and off during such a
“silent”’ period, sending Morse code characters.
You would hear the change in background noise
hut, it would be very difficult to copy the code,
even if you knew Morse.

In short, to hear a code signal properly it
would have to be modulated, and the easiest way
to make an unmodulated signal audible is to
cuuse it to be modulated in the receiver. This is
done by mixing frequencies aguin, only this time
the two frequencies are very close together so
that the difference between them will be an audi-
ble tone. Again we need an oscillator to generate
the steady, unmodulated signal, and if this new
signal is placed, suy, 1000 cycles away from the
incoming signal the two will heat together to
yroduce a 1000-cycle tone. In communications
reccivers the signal introduced at the receiver is
generated by the “beat-frequency oscillator”
(b.f.0.) and it is this device that permits us to
copy code signals.
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Rs— 22 ohms, V2 watt.

RFC;—2.5-mh. r.f. choke.

Sy —Single-pole single-throw toggle.

T.—Power transformer, 125 volts, 15 ma., 6.3 volts, 0.6
amp., half-wave type (Knight 61 G 410, Stancor
PS-8415, Triad R-2C).

In addition to the above items the following material is
required to complete the converter;
1 2 X 5 X 7-inch aluminum chassis.

5 X 7-inch aluminum bottom plate (for panel).

9-pin miniature tube socket.

6UBA (or 6U8) vacuum tube.

Length of coil stock, B & W type 3016 Miniductor or

lllumitronic No. 832T Air Dux).

1 Tuning dial assembly, National type K.

2 Small tuning knobs.

3

1

—~—— —

Bakelite tie points, 4 terminals,
Line cord and plug.

In the setup described here it isn’t necessary
to provide one hecause any weak broadeast signal
near 1000 ke. will serve as o ready-made b.f.o.
As you tune the oscillator in the converter, the
signals fed from the converter into the b.c. set
will beat against the broadecast signal to which
vou are tuned, becoming audible as ““whistles.”
If a code signal is stronger than the broadeast
signal the modulation on the b.c. station will be
“washed out” and you'll hear only the code.
Iven if the code signal is weak the modulation
on the broadcast station won't be a serious
handicap, so far as copying the code is con-
cerned.

If you want to listen to phone signals in the
ham bands you simply tunc the broadcast set to
some clear spot near 1000 ke. and leave it there.
Without a hroadecast station to make a beat,
there won’t be any whistles.

Tuned Circuits
In Fig. 1, LoC'y in the mixcr signal-grid circuit
must be tuned to the actual frequency of the
signal being reccived. To cover both the 3500-ke.
(80-mcter) and 7000-ke. (40-meter) amateur
bands we need a total tuning range of about 3000
to 8000 ke. in this circuit. This range is covered
by rotating (‘i from maximum to minimum
capacitance,
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ANTENNA
3500KC. 1000 KC.
MIXER B.C. RECEIVER
4500 KC. 4500KC. OSC.SIGNAL
— 3500KC. AMATEUR SIGNAL
= 1000 KC. CONVERTER OUTPUT
Q0Sc.

Fig. 2—Block diagram showing how an incoming signal is
converted to give 1000-kc. output. Details are given in
the text.

The oscillator must operate 1000 ke. higher
than the signal frequency, so L3('3C4 must cover
approximately 4000 to 9000 ke. This complete
range is tuned hy ('3, making its adjustment
quite critical. Therefore this capacitor is used
principally for sclecting the portion of the range
where it is desired to rececive —i.e., it is the
“hand-setting’’ capacitor. Actual tuning is done
with the much smaller capacitor ('4, which
spreads out the signals on the dial and confines
the tuning to u small portion of the fotal range.
(4 is therefore called the “band-spread’ capaci-
tor.

Construction

The converter is built on a 2 X § X 7-inch
aluminum chassis and the panel, also aluminum,
is 5 by 7 inches. However, neither the chassis
size nor the placement of components is critical.

The 6U8A socket is mounted approximately in
the center of the chassis. (4, the bandspread ca-
pacitor, and €4, the mixer tuning capacitor, arc
mounted on top of the chassis, us i8 also the
power transformer, 7. The remainder of the
components ar¢ mounted below chassis. On the
panel and front edge of the chassis are S; and Cj,
and also the vernier knob for the dial. The dial
and drive mechanism for the National type K
dial come with a drilling template so there
should be no problem in mounting them.

The two coil assemblics are cut from a single

length of coil stock. These asscmblies are
mounted on bakelite four-terminal tie points us
shown in Fig. 3. A simple method for cutting the
coil stock is to slice through the polystyrene sup-
port bars with a heated razor blade. If you at-
tempt to cut the support bars with 4 hack saw
vou may ruin the coil. Make the coils as specified
in Fig. 3 und mount them on the tie points before
installing them on the chassis.

The power-supply rectifier, CRq, and the dual
20-uf. filter capacitor ure mounted near the rear
of the chassis.

In doing the wiring be sure to use rosin-corc
solder. Use aa iron that delivers plenty of heat,
and make certain that the connections to be
soldered are clean and bright.! There is no rule
about what should be soldered first, but mapy
hams start off with the power and heuater connec-
tions. The selenium reetifier has a plus mark on
one side or near onc terminal, and the terminal
so marked (the cathode) should be connected to
the junction of the 1000-ohm resistor and onc
seetion of the dual 20-uf. electrolytic capacitor.
Be careful to conneet the negative side of the
cleetrolytic capacitors to the chassis.

T'here is nothing critical about the wiring, but
with one exception it is a good idea to keep all
leads as short as possible. The exception is the
wiring to Ls. Ls must be placed near the antenpa
ou the broadeast set, und to make this possible
it is necessary to usc long leads from Lg to (g
and the chassis. In the unit shown here the leads
are made from two 18-inch lengths of insulated
wire. The Vari-loop is furnished with a metal
mounting bracket; instull the loopstick on the
bracket as it will be casier to adjust the slug with
the loopstick so mounted.

Making It Work

Connect an antenna to Terminal 1. The
antenna wire should be at least 30 fect long and,
if possible, 100 feet or so. Install its fur end as
high as possible above ground. If you have a
ground connection handy, such as a radiator or
water pipe, connect it to Terminal 2; however,
the converter will work without a ground connee-
tion. Next, place the loopstick close to the an-
tenna of the broadeuast set. If the receiver has a
built-in loop antenna just iay the loopstick along-
side the hack of the receiver. If the set has an-
tenna terminals connect a short length of insu-
Jated wire, about 10 inches long, to the one
marked “antenna’ and wrap a couple of turns
of the wire around the loopstick.

Turn on the converter and receiver and let

LIf this is your first wiring job it is suggested you read
McCoy, **How 'T'o Solder,” QST, September, 1958,

This photograph shows the component arrangement under-

neath the chassis. The variable capacitor at the upper left

is C3. immediately below and to the right are L3 and Ls.

Ly and La are to the right of the tube socket. The selenjum

rectifier and electrolytic capacitor are mounted toward the
rear of the chassis.

QST for



them warm up. Next, tune the broadcast sct to
about 1000 ke. Set C; so that the plates are fully
meshed and then tune (; to the point where the
background noise from the receiver is maximum.
Then tune (s until you hear a signal. Peak the
signal for maximum strength by adjusting (',
and then adjust the slug in the loopstick for
maximum loudness. Hold the loopstick by the
bracket and keep it in one spot in relation to the
broadcast-recciver antenna while making this
adjustment.

The next step i8 to calibrate the converter so
vou'll know where the two amateur bands are
in relation to the settings of ('3 and 4. With (%3
at maximum, tune 4 through its range, listening
to each signal. On the 3500- to 4000-ke. amateur
band the phone stations operate between 3800
and 4000 ke. These should be casy to identify
because it is probable that they will be talking
about their stations or some other facet of ham
radio. If you hear someone culling “CQ 75"
you're all set, because this station will be in the
3800- to 4000-ke. region (this section of the band
is referred to as the “75-meter phone band’’).
Incidentally, if you make this check during the
daylight hours it may be difficult to find ham
stalions as there may not be much activity during
the day on 75 phone. But at night the band is
very crowded and you shouldn’t have any trouble
in locating stations. It you don’t find a ham sta-~
tion in the tuning range of (', slightly decrease
the capucitance of ('3 und try again with Cy. By
going through the range of ('3 in this way you will
eventually cover 3000 to 9000 ke. Once you find
the 75-meter band, mark the dial setting of C3 so
you can return to the sume spot.

Follow the sume procedure for locating the
7000- to 7300-kc. (40-meter) band. The phone
stations in this band are between 7200 and 7300
ke A good “marker” station is CHU, a Cuana-
dian station on 7335 ke. that transmits time sig-
nals continuously. These signals consist of a tone
or “heep” every second, and the station identi-
fies itself by a voice announcement every minute.
The amateur phone stations can be identificd by
their “CQ 407 calls.

The Novice code bands are 3700-3750 ke. and
7150-7200 ke., just on the low-frequency sides
of the phone bands. To ¢opy code signals tune the
broadecast set to a weuk broadcast signal any-
where between 950 and 1050 ke., and tunc the
converter 8o that code signals are heard. You'll
have to experiment a little to find the best broad-
cust signal for good eode reception.

The tuning range of (‘4 provides plenty of
bandspread. In fact. five different settings of (/3
are required for completely covering the 3500- to
4000-ke. band with (4. Two such scttings are

In this back view of the converter all the parts above

chassis are clearly visible. At the left on the panel is C),

and Cy is in the center. The two terminals on the rear are for

the antenna. The Vari-loopstick with its mounting bracket
is also visible in this view.
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Fig. 3—Coil construction and mounting. These coils are
made from a single length of coil stock, 32 turns per inch,
1-inch diameter, No. 24 tinned wire. The separation
between L; and L2, and also Lz and Ls, is one turn.

needed for the 40-meter band. This is an ad-
vantage becuuse it makes tuning casier.

There ure plenty of stations transmitting
slow-speed code, so it should be easy to get lots
of code practice. If you address a posteard to the
Communications Department, ARRL, West
Hartford, Conn., requesting code practice in-
formation, you will be sent free of charge the
opcrating schedule of W1AW, the Headquarters
station, together with a list of stations transmit-
ting scheduled code practice.

Although the converter-b.c. set combination
naturally can’t be expected to compare with the
higher-priced communications receivers, it is in
many ways a much more sutisfactory “first” re-
¢eiver — particularly in having good bandspread
and stability — than many of the low-priced
commercial receivers. At the very least, it will
permit you to get started and get the *‘feel” of
ham radio. Clubs interested in getting newcomers
starteid in amateur radio might also find it a good
construction project for a beginners’ class. [F5F—]




Making Use of Your Present A.M. Rig

High-Level Balanced Modulator for
D.S.B.

BY STUART C. ROCKAFELLOW,* W8NJH

lere’s an easy way to get rid of your
carrier if you want to mingle with the
sidebanders.” Using the modulator
ouiput of your prescnt transmitter, it
puts just the same power into sidebands
as a.m. does, but without the carrier
that causcs the heterodyne howls and
squeals.

would like to take u fling at “sideband”
hut in many cases the economie situation
prevents it. The method proposed here allows the
use of the present plate modulator, aud uses the
final stage of the existing trunsmitter as a driver
for an adapter unit for carrierless double-sideband
transmission. Transmitters such as the Viking
Ranger, Globe Champion, Vikings 1 and 2,
Lettine, TVX-100 and Valiant can easily be
adapted to this method of communication.
In double sideband without carrier, both the
“positive”’ and ‘““negative”’ puarts of the modula~
tion ecnvelope are filled out with r.f. of high

MANY fellows who ure operating on a.m.

#43450 Reservoir Road, Plymouth, Mich.
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Fig. 1—The differ-
ence between am-
plitude-modulated
and carrierless-
double-sideband
signals is illustrated
by these drawings.

R.F. PHASE REVERSED
IN THIS HALF CYCLE
OF MODULATION ENVELOPE
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amplitude asshown in Fig. 1. The sceret of the
conversion to d.s.b. is to shift the phase of the
r.f. 180 degrees on the negative voice swings.
Thus the positive voice peaks give an envelope
which is of one r.f. phase and the negative half
cyveles give an envelope in the r.f. which is 180
degrees out of phase. At the receiving end, a
carrier is injected (from the b.f.0.) to replace the
carrier that is not transmitted. If this injected
carrier is in phase with the original suppressed
carrier, the r.f. pulses representing the positive
swing of modulation will add to the injected
currier, giving an increase in detector output. The
r.f. pulses that are 180 degrees out of phase will
subtract from the injected carrier, decreasing the
detector output. Thus, the phasing of the r.f.
pulses causes cxactly the same effect at the de-
tector as the positive und negative swings of the
modulation envelope of an u.m. signal, providing
carrier injection is used ut the receiving end.!

Both s.s.b. and d.s.b. use balunced modulators
to accomplish the phasc shift, along with carrier
suppression. In addition, the a.s.b. generator
uses filters or additional phasing networks to
eliminate one sideband.

Double sideband cun be generated at a low
level and amplified through linear amplifiers.
However, there is no reason why it cannot be
generated at any desired power level.

General Method

One method of generating d.s.b. is to use a pair
of tetrodes or pentodes in a balanced modulator
with the modulating voltage applied in push-pull
to the screens. This method uses a fixed plate-
supply voltage and varies the plate ¢flicicney and
plate input at an audio rate.

The method to be described, on the other hand,
uses the output of an a.m. modulator to supply
audio-frequency plate . voltage to au high-level
balanced modulator. No d.c. plate supply is used
and the power output of the audio amplifier is
the factor that determines the input to the final
stage. A modulator that is capable of modulating
a Class C stage input of 200 watts will have a
rated averuge power output of 100 wutts on a

! The requirement that the carrier injected at the re-
ceiver be in phase with the currier suppressed at the trans-
mitter is a severe one, aud a highly specialized detection
system is necessary for meeting it. However, if one of the
received sidebands is rejected in the receiver so that the
incoming signal is converted to g.a.h., ordinary s.s.b. recep-
tion will suflice. See “ Suppressed-Carrier A.M.," Technical
Topics, QST, March, 1957, -— Editor,

QST for



Fig. 2—A practical adapter
circuit, in this case built to
utilize the audio output of the
modulator in a Viking Ranger.
Other types of tubes may be
substituted in the balanced
modulator, if desired, the
principal requirement being
that they be capable of han-
dling the average power

—
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output of the modulator with-

out overloading. A safe fig- ,i

ure for average output of the

modulator is one-half the d.c. METER

input to the modulated stage i
in the transmitter in which the
modulator is incorporated.

Capacitances in the figure
are in puf.; either ceramic or
mica bypass capacitors of
svitable voitage rating may
be used (see text for peak-
voltage data). L and C;
comprise a push-pull tank cir-
cuit that should meet ordinary
standards for Q on the par-
ticular band used. Suitable
components are suggested in
the text.

The 300-volt supply is
used only for tune-up; the
voltage is not critical. S1 may
be a s.p.d.t. toggle at volt-

ages up to 500 or so.

sine~wave basis. This equivalent to a peak output
of 200 watts, ihus such an audio amplifier will
furnish ahout. 200 watts peak-cuvelope input
power to the balanced modulator. Modulators
nsed with a single 6146 final tube usually have
outputs of about 30 watts average audio power;
these jobs will give uhout 60 watts peuk output.

A balanced modulator always requires push-
pull audio, and modulation transtormers do not,
often have center-tapped sccondaries, This diffi-
culty can be overcome by using auxiliary reecti-
tiers arranged, with the balanced-modulator
tubes, in what is essentially o bridge circuit so
that both the positive and negative voice pealks
will cuuse positive audio voltage to he upplied to
the balanced-modulator plates. Referring to the
practical circuit diagram of Fig. 2, when the top
end of the secondary of the modulation frans-
former, 11, goes positive, the plate of 17y is driven
positive, with the ground return circuit through
rectifiers CR3CRy. On negative voice peuks (bot-
tom terminal of the transformer sccondary posi-
tive with respect to the center tap between the
rectifiers) the plate of I’y is driven positive, with
