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FOR BETTER QSO’S
Coming and Going!

MC-55 FIVE BAND MOBILE CONVERTER

-.For 10, 15, 20, 40 and 80 meters. 1.25 micro-volt sensitivity on
all bands. Edge-lighted dial. 25-to-1 worm gear tuning. ANL.
Transmit-receive switch. Three gang tuning capacitor. Indi- i
vidual coils for each band. Aperiodic i.f. stage aids in providing T
- high-gain characteristic. Input impcdance 50-72 ohms. Output f i
frequency 1550 kc. 150-180 v. at 18 ma. 6 or 12-volt operation. ) - M
Tube lineup: 6BJ6 r.f. amp; 12AT7 osc-det; 6BJ6 1.f. amp;
6AL5 noise limiter. Dark gray. Size: 4% # high, 6% ” wide, 5% ¥
deep. Shpg. wt. 7 1bs. Amateur Net......... el .. $69.50

MC-53 VHF THREE BAND MOBILE CONVERTER

Designed for 2, 6 and 10-11 meters. 1.25 micro-volt sensitivity
on all bands. 25-to-1 worm gear tuning. Individual coils for each
band and each circuit. Three gang tuning. Aperiodic i.f. stage
aids in providing high gain characteristic. Se?\larate input con-
nectors for each band. Send-receive switch. ANL. VR provides
excellent stability, 6-volt operation. 150-180 v. at 25 ma. Output
fréquency 1550 kc. 6AK5 r.f. amplifier; 12AT7 osc-det; 6BJ6
i.f.; 6AL5 limiter and OB2 voltage regulator. .Gray enamel.
Size: 53% ” wide, 424 ” high, 5} ” deep. Shpg. wt. 7 lbs. ~ ~-.

. Amateur Net. ... ettt teeicaritsressscnse.. $66.60

DB-23 PRESELECTOR

Substantially improves the performance of any recciver.
Three 6J6 twin triodes as neutralized push-pull stages in
combination of selective and wide band r.f. amplifiers. Mini-
mum gain of 20 db all ham bands from 3.5 to 30 mc with
substantial image rejection. Signal-to-noisc improvement
can be as much as 7.5 db over the receiver itself. Permits
optimum use of mechanical, crystal or audio filters. Input
circuits match standard type antenna. Set band and adjust
peaking control. With power supply. Blue-gray. Size: 5”
high, 734 ” wide, 6” dcep. Shpg. wt. 8 [bs. Amateur Net. $49.50

RME 100 SPEECH CLIPPER

Peak limiting pre-amplifier provides higher articulation and
intelligibility to combat QRM and QRRN. ldeal for use with
Johnson Viking, Collins 32V and all ham-built equipment.
Clipping level adjustable from 3-20db. Pi low-pass filter
provides  high suppression of gencrated harmonics above
3000 cps, concentrating voice power to most eftective band
of frequencies. Response 200-3000 cps. If set to provide

% modulation, louder speech will not over-modulate.
Front panel input for Hi-Z microphone accommodates PTT
circuit. Tube lineup: 65C7, 6H6 and 6X5GT rectifier. With
power supply in blue-gray steel cabinet. Size: 5" high, 754"
wide, 6” deep. Shpg. wt. 9 1bs. Amateur Net....... $39.50

RADIO MFG. ENGINEERS, INC.
PEORIA 6, ILLINOIS

DIVISION OF gm%‘c; INC.




THIS MAN

IS DESTROYING TUBES

THAT WON'T MEET STIFF G-E TESTS

THEY’RE being ground to powder,
in a G-E factory machine that
awaits tube rejects. All General Elec-
tric tubes must demonstrate satisfac-
tory performance before they’re
cartoned and shipped ... any tubes
that fail in final tests are destroyed
as completely unusable.

No “seconds”, so-called, can leave
a General Electric tube plant! The
new G-E tube you buy is a first-grade
product in every case.

Observing this single standard of
quality are seven G-E plants with the
largest tube manufacturing area in
the industry . . . staffed with many
thousand trained employees using
the most modern precision tube-
building equipment, much of it de-
signed throughout by G.E.

See your General Electric tube
distributor today for tubes that are
manufactured to one standard of
quality only...the highest!

Progress ls Our Most Important Prodct

GENERAL &8 ELECTRIC

168-181




ENGINEERING NOTES

SSB
RECEIVER
SELECTIVITY

Consideration must be given to the ‘design .

of the receiving equipment, as well as the
transmitting equipment, if we are to realize
the advantages offered by a single sideband
communications system. If we design our
transmitter to obtain maximum intelligence
with minimum bandwidth, we must also con-
sider our receiver selectivity in order to keep
our system bandwidth at an optimum value.
Let us discuss selectivity in terms of desired
optimum response, definition of selective sys-
tems, methods of comparison and advantages
of an integrated system.

For years we have been trying to obtain bet-
ter and better IF selectivity. Now, perhaps,
we should ask ourselves; ‘‘What is optimum
selectivity?’’ Let’s define it as follows: Opti-
mum receiver selectivity occurs when the nose
bandwidth (6 db BW) is wide enough to pass the
required intelligence and the skirt bandwidth
(60 db BW) is narrow enough to reject an un-
wanted signal in the adjacent communications
channel. Extremely steep skirts on our selec-

SELECTIVITY CURVES

3 DOUBLE-TUNED
CIRCUITS

— {2) COLLINS
MECHANICAL
FILTER

DECIBELS ATTENUATICN

3or 3) 10EAL
D e i o T o \om -
sot
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KILOCYCLES OFF RESONANCE

COLLINS RADIO COMPANY . Cedar Rapids, lowa

261 Madison Ave.
NEW YORK 16

1930 Hi-Line Drive
DALLAS 2

COLLINS RADIO CO. OF CANADA, LTD., 74 Sparks St., OTTAWA, ONTARIO

tivity curves are required to obtain this opti-
mum passband. Ideally, the ratio of the 60 db
to 6 db bandwidths would be 1. See curve (3) in
figure below. This figure shows the selectivity
obtainable from Collins Mechanical Filter
Type 455C-31 and also from three pairs of
double tuned, slightly over-coupled, IF trans-

formers (coil Q’s of 150). These curves are
super-imposed for comparison and show how
nearly the Mechanical Filter selectivity curve
approaches the ideal.

Comparison of selectivity performance has
generally been made by comparing the shape
factors. The shape factor being, of course, the
ratio of the 60 db to the 6 db bandwidths. This
basis of comparison has developed from the
problem of avoiding adjacent channel inter-
ference. While it is customary to define re-
ceiver performance in terms of shape factor,
it is not always adequate. It can be shown that
better shape factors are easier to obtain in
wide band systems than in narrow band sys-
tems. The shape factor is a good comparison
if the selectivity curves being compared have
the same nose bandwidth. Perhaps a better
method of specifying the performance of a
selective system is to define the selectivity
in terms of the nose bandwidth and the db
attenuation per kilocycle on the slopes of the
selectivity curve.

A receiver having an IF selectivity like
curves (2) or (3) will have a 3 db advantage
over a receiver having a selectivity curve
like (1) when receiving an SSB signal whose
bandwidth is 3 kc. This is due to the fact that
both the receiver bandwidth and the input noise
power have been halved. In addition, inter-
ference is reduced because the receiver pass-
band is narrower, thus permitting a larger
percentage of clear signals. When the correct
bandwidth for a communications circuit is
fully utilized, there will be more room on the
phone bands for everyone.

In order to obtain optimum performance in
a SSB communication circuit, it is important
that we choose the correct receiver response.
This optimum selectivity is easily provided
by the Collins Mechanical Filter.

A

2700 W. Olive Ave.
BURBANK

EOLLINS|

N4




u BT uiess

VOLUME XXXIX -

NUMBER 2

PUBLISHED, MONTHLY, AS ITS OFFICIAL ORGAN, BY THE AMERICAN RADIO RELAY LEAGUE, INC., AT
WEST HARTFORD, CONN., U. S. A.; OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

STAFF

Editorial
A. L. BUDLONG, W1BUD
Editor

HAROLD M. McKEAN, W1CEG
Managing Editor

GEORGE GRAMMER, WIDF
Technical Editor

DONALD H. MIX, WITS
BYRON GOODMAN, WIDX
Assistant Technical Editors

EDWARD P. TILTON, W1HDQ
V.H.F. Editor

C. VERNON CHAMBERS, WI1JEQ
LEWIS G. McCOY, WIICP
Technical Assistants

ROD NEWKIRK, W9BRD
DX Editor

ELEANOR WILSON, W1QON
YL Editor

ANN B. FURR, W1ZIB
Production Assistant

Advertising
LORENTZ A. MORROW, W1VG
Advertising Manager
EDGAR D. COLLINS
Advertising Assistant
Circulation

DAVID H. HOUGHTON

Circulation Manager

I. A. MOSKEY, W1IMY
Assistant Circulation Manager

OFFICES

38 La Salle Road
West Hartford 7, Connecticut
TEL.: AD 3-626%8 TWX: HF 88

Subscriptinn rute in United States and
Possesslons, $4.00 per year, postpald;
$4.25 In the Dhorminion of t!anada,
$5.00 in ull other countries. Single
coples, 50 cents. Koreizn remittances
should be by international postal or
express 1ouney order or bank draft
negotiable tn the 17, 8. and for an
equivalent amount {n U. 8, funds.

I'ntered ay recond-clasgs muatter NMay
21), 1919, at the post offce at Harttord,
C‘onnecticut, under the Act of March
3. 1879. Acceptance for malling at
speclal rate ot postage provided tor in
section 1102, Act of October 3, 1917,
authorized September 9, 1922, Addi-
tional entry ut Ctoncord, N. H., author-
ized February 21, 1929, under the Act
of February 28, 1925.

Copyright 1955 by the American Radlo
Relay l.eague, Inc. ‘[itle registered at
LT, 8, Patent Oftice. International copy-
right secured. All rights reserved.
Quedan reservados todos los derechos.
Printed o U. 8. A.

INDEXED BY
INDUSTRIAL ARTS INDEX
Library of Congress Catalog

Card No.: 21-8421

—CONTENTS—

TECHNICAL —

A C.W. Man's Control Unit....T. H. Puckett, WSIXM

A Crystal-Controlled 144-Mc. Converter for
75-A Series Receivers. . .Louis A. Gerbert, W8NOH

A Variable Bandwidth Filter...H. E. Thomas, W6CAB
A Three-Band Multiplier-Driver

F. A. Mitchell, W2IOK

Remote End-Fed Antenna with Coaxial Line

J. L. Copeland, W5SQT

A Loudspeaker Enclosure for the Apartment Station
Cecil C. Pine, W2RIX, ex-WZFUQ

A Steerable Array for 7 and 14 Mec.

James A. Turner, WOLI

The Viking Kilowatt..............(Recent Equipment)

BEGINNER —

The Baking Pan Wavemeter. .Lewis G. McCoy, WI1ICP

MOBILE —

Supplementary Data on the R.F. Assembly for Mobile or
Fixed-Station Work....C. Vernon Chambers, WIJEQ

Simple Mobile Selectivity....Denney Moore, W6 MHP

OPERATING —

21st Annual ARRL DX Contest. .. cccooveveececvcocens

GENERAL —

Meet “Junior” —He's No Lid!......coiiiveteeececnenns

QST —Volume II..........Sumner B. Young, W9CO

“ItSeemstoUs . . Meeeneenen
Qur Cover....ocotevevecacanes
Hints and Kinks........
Technical Correspondence.....
YL News and Views..........
Correspondence from Members.
Silent Keys....oovvvererennss .
How'sDX?. . vvverneannannns .
ARRL QSL Bureau.....ccouuees

9
10
36
47
49
81
82
83
88

The World Above 80 Mc.......

Operating News........ ceeaes
With the AREC......covvvninnns
Station Activities.............
In OST 28 Years Ago........
New Books......coovvenennnnn.
New Apparatus...c..ccoveuen .
United States Naval Reserve. .

11

18
17

20

24

26

28
39

32

23
34

10

31

42

.89
62
64
68

126

126

134

136



In Canada:
THE HALLICRAFTERS

Model SX-96 SELECTABLE
i | SIDEBAND RECEIVER

hallicraf’rers

Chicago 24, lllinois .

COMPANY - Don Mills Road * Box 27, Station R * Toronto 17, Ontario, Canada

e o o o o

Covers Broadcast 538-1580 kc plus three S/W 1720 kc—34 Mc.

Precision gear drive dial system.

Double conversion with selectable crystal controlled second oscillators
Selectable side band reception of both suppressed carrier

and full carrier transmissions.

Highly selective 50 kc I. F. system.

CW operation with AVC on.

Delayed AVC.

Calibrated bandspread—*‘S'" meter—double superhet.
10 tubes, 1 rectifier and voltage regulator.




THE

3700 - 3750 Kecs.
7175 - 7200 Kecs.

AT NO EXTRA COST!

QRM on Novice frequencies rivals the
notorious weekend congestion on 75
and 20 meter fone! You'll have better
luck, more completed QSOs if you pick
an ODD KILOCYCLE FREQUENCY.
Landing on multiples of 5 kcs. is pure
murder. That's where PRs come in. You
can pick any odd kilocycle frequency
you want . . . at no extra cost. Order
from your dealer’s complete stock. If he
doesn’t have the particular frequency
you want, he can get it pronto. So enjoy
the BEST as a Novice . . . reliable,
stable, highly active PR Crystals . . .
the amateur and commercial frequency
standard since 1934. You can’t miss on
a PR.

USE

Smcegng

AND KNOW WHERE YOU ARE

PETERSEN RADIO “COMPANY,
______ DWAY .« COUNCIL BLUFFS, IOWA ;

E‘{I’ORT SALES: Royal National Company, I.né.,l 75 West Street, New York 6, N.Y., U.S.A.

INC. .

5



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organizationstation appointmentsare
available in the areas shown to qualified League members. These include ORS, OES, OPS, OO and OBS, SCMs also desire
applications for SEC, EC, RM and PAM where vacancies exist. Al amateurs in the United States and Canada are invited

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

Kastern Pennsylvania
Maryland-Delaware-D. C.
%outhern New Jerscy
Western New York
Western kennsylvania

W3BIP
E{SkQK

WwW2sJv
W3INCD

W. H. Wi

Arthur W. Plummer
Herbert (.. Brooks
Edward Graf

R. M. Heck

Illinois
[ndiana
Wisconsin

WOVIX
WOBKJ
WIR(M

(yeorge Schreiber
(zeorge H. Graue
Reno W. Goetsch

North Dakota
South Dakota
Minnesota

WIHNV
WIRRN
WEMXC

Karl Kirkeby
J W. Sikorski
Charles M. Bove

Arkansas
].ouisiana
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Tennessee

WSEME
WSEMO
W.

50TD
W4SCF

Owen G, Mahatiey
Thomas J. Morgavi
Dr. A. R. Cortese
Harry C. Simpson

Kentucky
Michigan
Ohio

W4SBI
WERAE
W8AJW
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Thomas G. Ixtchcll
lohn E. Siringer

Kastern New York
N. Y. C. & Long Island
Northern New Jersey
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W2VBT
W2VOR

Stephen J. Neason
Carleton .. Coleman
Lloyd H. Manamon
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lowa
Kansas
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Nebraska
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WRICV
WaGB]J
W@CBH

William G, Davis
Earl N. johnston
Clarence I.. Arundale
Floyd R. Campbell

(‘onnecticut
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Kastern Massachusetts
Western Massachusetts
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Rhode Island
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Milton E. Chatfce
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Frank L. Baker, jr.
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(:anal Zone

KZSRM

Joe A. Shannon
ohn W. Hollister
<dward |. Collins
George W. Parker
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ROCKY MOUNTAIN DlIVlSlON
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539 Birch St.
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Boulder City
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Berkeley 8
San Francisco
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N
3246 Sunsct Drive
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226 Kings Highway
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Box 462
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Jacksonville
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Balboa Heights, C. Z.

973 Mayo St.

RFD S, Box 800

4427 Pescadero

1017 Indio Muerto St.

Loux Angeles 42
Tucson

San Diego 7
$Santa Barbara

1706-27th

State Veterans Hospital
618 Medical Arts Bldg.
Box 625

Lubbock

Sulphur

Houston 2

New Mexico Military
Institute, Roswell

104 Preston St.
16 Emerald Crescent
R.R. No.

10706-57th Ave.
981 West 26th Ave.

286 Rutland St.
1044 King St.

Halifax, N. S.
Burlington, Ont.
Ste. Genevicve de

. Picrrefonds P. ().
Edmonton, Alta.
Vancouver. B.C.

‘,t. James, Winnipeg 12
Saskatoon




CALIBRATED ELEGTRICAL BANDSPREAD @ » (5/94& /%ZW‘ H y (reo %ﬁ,ﬂ
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Here is everything you could wish for in a DX receiver. Covers Broadcast Band
540-1680 kc plus three short-wave bands 1680 kc—34 Mc calibrated for the
10, 11, 15, 20, 40 and 80 meter amateur bands over a large easy-to-read dial.
Features for the amateur—'S™ meter, separate bandspread tuning condenser,
crystal filter, antenna trimmer, one r-f, two i-f plus 3.2 and 500 ohm speaker
terminals.
Look over the new SX-99 at your jobber or write for specifications—you’ll
be glad you did.
Gray-black steel cabinet with brushed chrome trim and piano hinge top,
18%” x 813" x 11”. Shipping weight 36 Ibs.

' Seven tubes plus rectifier. 105/125 V. 50/60 cycle AC. $149.95 (less
S METER . , speaker) . Use Hallicrafters R-464 S[)eakc r.

0000000000000000000000000000000000000000000008000000000000000000000004

MAIL TODAY—FREE SPECIFICATIONS HALLICRAFTERS COMPANY
4401 WEST FIFTH AVENUE

Send the checked free material: CHICAGO 24, ILLINOIS

Time Selector D Specification Sheet D HT-30 D

sx-96 [] sx-99 []
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THE AMERICAN
RADIO RELAY

LEAGUE, e,

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

It is an incorporated association without capital stock, chariered
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 League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

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

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

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

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1040~1952

Officers
President . . . . . « . . . GOODWIN L. DOSLAND, W@TSN
Moorhead, Minnesota
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38 La Salle Road, West Hartford, Connecticut
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Secretary . . . + +« « . A. L BUDLONG, WIBUD
38 La Sallc Rocd ‘West Hartford, Connecticut

Treasurer . . . + + + . DAVID H. HOUGHTON
38 La Sqlle Road West Hartford, Connecticut
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General Counsel . . . . . . . . « .. PAUL M., SEGAL
816 Connecﬂcut Ave., quhmgfon 6, D.C.

Technical Director . , . . . . . GEORGE GRAMMER, WI1DF
38 La Salle Road, West Hartford, Connecticut

Technical Consultant . . . . . . . PHILIP S. RAND, WIDBM
Route 58, Redding Ridge, Connecticut

Assistant Secreiaries:
JOHN HUNTOON, WiLvQ LEE AURICK, WIRDV
PERRY F. WILLIAMS, WI1UED

38 La Salle Road, West Hartford, Connecticut

DIRECTORS

ALEX REID......... e VE2BE
240 Logan Ave., St Lambert, I’. Q.
Vica-/otrector: Reginuld K. Town......... VE7AC
2879 Graveley st., vmtouvcr 4, 8, C,

Atlantic Division
CGILBERT I, CROSSLEY . ........vn... w3ya
Lept. of E. k., Penna. Stute University
State Clolicre, Pa.
Vdee-/)rector: Charles ¢). Badgett. .. ..... W3LVE
725 Garden Road, Glenside, Pu.

Central Division

HARRY M. MATTHEWS..... . ..... wouQT
So. sth, Springfield, ill. L
Viea-fotrector: nporge J.oKelth. ..o ... WOQLZ
RED 2, Box A..—-A Utlea, 11l

Dakota Division

ALFRED M, GOWAN.. ..., ..o 000 POR
1012 South Willow Ave., bloux Falls, d D
Vice-/trector: I'orrest Hryant. .......... WArns

6840 Harriet Ave., l\unneuunlls Minn,
Delta Division

.Iu()RGh H,. STEED. .. ............. W5BUX
1912 Reech St., Pine Isiuff, Ark.
Vice-11rector: (ieorge 3. Acton......... W5BMM
Plain Deuling, La.

Great Lakes Division
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Wice-itrector: ‘Thomas J. Ryan, Jr....... 2NED
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Route 58, Redding Ridge, Conn,
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5 Imerson Ave., Pittsfield, Mass,

Northwestern Division

R. REX ROBERTS. . .. .............. W7CPY
%47 Park Hill Drive, 13iliings, Mont,

Vice-itrector:

Pacific Division

RAY H, CORNELL. ... o.ovvaisveene., WeJz
909 Curtis 8t., Albany 6. Callf.
Vice-firectnr: Harry M., Engwicht. .. ..... Wo6IlC
770 Chapman, S8an Jose 26, Callf.

Roanoke Division
P. LANIER ANDERSON, JR........ W4MWH
428 Muple Lane, Danville,
Vdce-Director; Gius M, Browning. ., ..... W4BPD
135 Broughton 8¢t., 3. K., Orangeburg, 8. L.

Rocky Mountain Division

CLAUDE M MAEFR, JR.........-..... weIC
740 Laltay ette St., Denv er, Colo.
Vice-Itrectnr: Walter M. Reed......... WHWRO

1355 I. Amherst (‘ircle, Denver, L‘olo.

Southeastern Division
JAMES P. BORN, JR.................."
25 1irst Ave., N. F b
11 1ce—l)47ermr Randull E, ith
H02 Plazy Lourt Orlando, Fla.

Southwestern Division

WALTER R. JOOS. ... .. ... WEEKM
1315 N. Overhill Drive, Inglewood 3, Calif.
Vtce-Irector: Robert I, Hopper........ WGYKU
4327 Banta Cruz, 8an Dlego 7, Calit,
West Gulf Division
ROBERT E. COWAN............. R WS5CTF
3640 kincanto Drive, Kort Worth 9, ‘'exas
Tice-1)trector: John I, Skelton. . ......... W5MA
1901 Standish Dr., Irving, "Fexas
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“It Seems to Us...”

RULES ENFORCEMENT

Once in a while you run across the occa.sional
wise guy in ham radio who thinks he can “get
away”’ with something. Who’s guing to find
out that he runs more than a kw.? Or lets his
wife operate when he’s not present? Or slips
an occasional cussword into the conversation?
And for the Novice, why should he be rock-
bound — it’s lmposs1ble for anyone to tell
whether he's using a VFO. Why should a
fellow wait for the General Class license before
getting on 75 'phone — how is an eavesdropper
going to know that WOXXX holds only a
Technician license, or is even a Novice who
decided to forget about the “N”’ in his call?
With something like 120,000 amateurs thesc
days, the Commission’s monitoring staff just
couldn’t keep track of us, especially with all
the other work they have to do.

You've heard remarks like these. Hams are
people, and in a group as big as ours there are
always a few such smart eggs we have to bear
with — until the law catches up with them.
But what has been troubling us a bit of late is
that a few of our more substantial citizens are
beginning to wonder whether there might be
a grain of truth to some of this stuff. They
don’t recall reading of recent instances where
such birds have been called on the carpet for
their misdemeanors. Maybe of late the Com-
mission s too busy to bother with hams. . . .

Let there be an end to such loose talk. The
Commission has been keeping its usual watch-
ful eyes and ears on ham activities, and issuing
citations for infractions of the rules. In flagrant
cases, and especially where the amateur has no
excuse, steps arc taken to suspend his license
for a suitable period. QST hasn’t carried re-
ports of such actions recently because an
administrative mix-up temporarily resulted in
our failing to obtain press copies; the lack of
publicity may be the reason for the erroneous
feeling that FCOC is not on its toes. The diffi-
culty has now been remedied, and QST will
again report these FCC actions. We think such
reporting is a greater deterrent to would-be
violators than the license suspensions them-
selves. However, the wise guys we mentioned
earlier are probably among the small percent-

age of hams who don’t read QST regularly, or
certainly not carefully, so we leave it to you
regular readers to see that this editorial is
called to their attention.

We have at hand a group of 13 separate
notices of FCC punitive actions taken against
amateurs in the last few months. The viola-
tions involved are not those of a minor nature
which any of us might — inadvertently —
commit. They are, without question, violations
made intentionally by persons who thought
they could get away with something. License
suspensions ranged from 30 days to more than
four years. And little enough, too, for guys who
ran more than a kw., or operated 75-meter
’phone with Novice (conveniently dropping
the **N’’) or Technician licenses, let unlicensed
persons have generally free use of their sta-
tions, didn’t bother with keeping any log, or
more openly degraded amateur radio with the
use of salty language on the air, That type of
egg is no friend of amateur radio.

The institution of amateur radio has tradi-
tionally policed its own activities, largely
through the organized ARRL Official Obsecrver
codperative notice program. For such perform-
ance amateurs are regularly commended by
the Commission, in the knowledge that if all
120,000 of us were frivolous cut-ups FCC
indeed would not have adequate facilities to
keep us in line. The great body of amateurs
possess a feeling of responsibility to the public
and to their hobby in keeping standards high,
particularly in the meticulous observance of
Federal regulation. The fact that only 13
punitive actions were required in a group of
120,000 licenses is itself a tribute. But the
Commission’s monitoring and enforcement ac-
tivities are available -—and being used — to
apprehend the lads who don’t want to act
according to the rules, or at least play around
the fringes. In such field FCC has a pretty
good batting average, and it is never a question
of whether an intentional rules violator will be
caught —it's only a question of time. The
continued cooperation of amateurs in reporting
flagrant and intentional violations to the mon-
itoring service is a necessary part of keep-
ing high the standards of amateur radio op-
erations.



NOTICE TO READERS

The publishers of (ST regret to an-
nounce that, because of continued in-
creases in the costs of production, and
the larger issues necessary to cover the
scope of a growing amateur radio, it is
necessary to raise the newsstand price
to 50 cents per copy, effective with this
issue.

There is no change in League mem-
bership dues.

e Strays "%

In 1930, Ward Scott, sr., K6CKN, QSOd
W6BVZ. Twenty-four years later his son Ward,
jr., became X6BVZ, and his first contact out-of-
state was W7BVZ, who turned out to be the same
ham his father worked in 1930. (K6ATX)

WODYZ is compiling a directory of amateurs
employed as manufacturers’ reps for electronic
equipment. Hams so employed are requested to
send info on their ham activities to John A. Benz,
WIDYZ, 4809 West ¥Fond du Lac Ave., Mil-
waukee 16, Wise. The lists will be circulated
among ham-gear manufacturers and the haums
codperating.

No wonder the University of Washington is
one of the most popular engincering schools on
the West Coast — the engineering department’s
bulletin, KE, reports: ‘“The equipment now in
use [at club station W7YD] includes a 600-watt
80-meter transmitter for Novices . . ."!

Art Crowell, VE1DQ, served amateurs of the Mari-
time Section more than 25 years hefore retiring as SCM
in 1954, Art began as SCM of the old Nova Scotia Sec-
tion in 1929, was clected SCM of Maritime Section Nov.
15, 1930, and held that post until Feb. 15, 1954. Few
elective officials, however popular and efficient, have
such a record! Always interested in emergency pre-
paredness, VE1DQ is presently EC for Nova Scotia
and Radio Aide to the Nova Scotia Communications
C.wordinator.
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OUR COVER

This issuc’s cover photo shows the heart of a
shortened beam for 20 and 40 meters, built by
L. J. Jensen, W@MIQ. The aluminum box con-
tains inexpensive relays to short out the 40-meter
loading coils for 20-meter operation. Fach ele-
ment consists of two conductors fanned st the
end, permitting operation over the entire band
with a reasonable s.w.r., even at the band edges.
The parasitic element is tuned as u refiector on
20 meters, and as a director on 40 meters. Over-
all length of the elements is 21 feet, and the boom
is 15 feet, long.

Complete details of the assembly will appear
in our March issue.

21st Annual
ARRL DX Contest

"Phone: Feb. 11th=13th, Mar. 11th-13th:
C. W.: Feb. 25th-27th, Mar. 25th-27th

Reminder: DX Test time is nigh! What-
ever your locale, you're urged to partici-
pate on 'phone or c.w. or both. Two week-
end periods will be devoted to c.w., two to
'phone participation. Each of the four
periods begins on Friday at 7 p.m. EST and
ends on Sunday at 7 p.M. EST on the dates
shown above.

Certificate awards will be given to the
highest-scoring c.w. and ’phone operator
in each country and in each continental
(1. S. A. and Canadian ARRL scction. And
then there will be the special certificates
for club leaders and multiple-operator
competitors!

One change in the rules this time bears
repeating. U. S. and Canadian amateurs
will transmit RS or RST reports plus
states or provinces. Returns from overseas,
though, will be the usual 5- or 6-digit num-
bers indicating signal reports and powers
input.

Free contest report forms are now avail-
able from the ARRL Communications De-
partment upon request. These will facili-
tate preparation of your log for submission,
but are not required by the rules. If you
request these forms, please advise us
whether you expect to enter the c.w. sec-
tion, the ’phone section, or both.

You can be choosy and scout only new
countries or you can go out for your section
award by chasing all comers. In the latter
case, thumb through the results of the last
DX Test (October, 1954, QST) to get an
idea of your local competition. And by all
means scan the rules (p. 65, January, 1955,
@ST) so that you know the pattern of this
vear's contest. Good fishing to all in Feb-
ruary and March!

QST for
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A CW. Man’s Control Unit

An Integrated One-Antenna Keying, Monitoring and
Break-In System

BY T. H. PUCKETT,* W8JXM

e In March, 1954, QST there was an
article on a control system which, while
it worked fine, was a little too involved,
and perhaps expensive, for most hams.
Here is a system which was derived from
the earlier one with the added advan-
tages of simpler, cheaper and easier
construction, with performance which
should satisfy the most critical operator.

ENERALLY speaking, the topic of keying and
monitoring might be compared to the situa-
tion where the forest can't he seen for the

trees. There is a bewildering number of different
ways of keying a transmitter and monitoring
its output, and the newcomer is sometimes hard
put to decide which will fit his needs. Add
to this the complexities introduced by break-in
operation (real break-in, where you heur the
other station as soon as the key is opened, not
three seconds later), plus the desire to accom-
plish this using only one autenna, su that the
advantages of the transmitting antenna may be
had for receiving, and you have quite a problem.
What seems to be needed is un integrated, co-
ordinated system for doing all these things,
preferably without requiring a complete rebuild-
ing job on the transmitter and receiver.

The unit shown in the photo was constructed
as a try at putting together such a control
unit (this phrase is used instead of the more
common expression, ‘“keyer,” as the unit does
a good deal more than just key the transmitter)
that could be fitted into an existing amateur
station with a very minimum of fuss, and would

* Box 2155, Boulevard Station, Norman, Okla.

¢

Front view of unit. The
power circuits are at the left,
the keyer and receiver-muting
section in the middle, and the
“Monitone” on the right. The
6AN4 antenna switch tube is
in the shield at right rear. All
connections are made on the
rear, other than the head-
phone jack for the “Moni-
tone.”
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give performance which should satisfy the most
finicky operator.

The primary virtues of the unit are as follows:

1) It may be attached to an existing receiver
and transmitter without opening any leads,
and they may be returned to their original
operating condition merely by disconnecting the
control unit. This is accomplished by doing the
major portion of the controlling on the screen
grids of the various tubes, which are simply
tapped and brought out.

2) The transmitter keying is controlled by a
grid-block type keyer, and the keying may be
shaped independently of the oscillator keying
characteristic. Full break-in keying is available.

3) A simple electronic antenna switch is in-
cluded, so that break-in may be accomplished
with one antenna. Thus all the advantages of
the transmitting antenna are available for re-
ceiving. The switch is adequate for a kilowatt-
input transmitter when used on a matched
52-ohm coax line.

4) A receiver muting circuit is included, so
that the transmitter output may be monitored
in the receiver dircctly. Also included are two
separate monitors which may be used as desired
by the operator.

Of course, there is a price for all this. Several
tubes are required for the control unit, but
common types are used and they shouldn’t place
too great a strain on the pocketbook. Also, a
relay is used, but it is a small, cheap one which
should be easy to come by. And of course, some
connections must be made to the receiver and
transmitter, the exact number depending on just
which of the sections to be described are included
in your control unit. Most of the sections are

11




more or less independent, and only those desired
need be included.

Functionally speaking, this coutrol umit is an
improved version of an earlier one-antenna
break-in system.! but is considerably cheaper,
easier to build, und easier to use. The entire
unit consists of the 3 X 6 X I4-inch chassis
shown in the photo, und a plug-in unit for the
recciver. The plug-in section could just as well
have been mounted on the main chassis and its
output run to the receiver with a shiclded lead.
However, it was more convenient to construct it

separately, us it was possible to plug it directly
into the n.f.m. adapter socket of the receiver.

The circuit of the chassis scetion is givcn in Kig.
1, and the plug-in unit in Fig. 2. Fig. 1 is divided
into the scveral sections mcntloncd carlier.

The Keyer

The primary section of the control unit is the
keyer, made up of ¥y and 172 The relay K,
is a Price Electric Corporation product, their
1000 series, with a 105-ohm c¢oil und a set of
a.p.d.t. contacts. It is small and very light,
and the two samples fested had no difficulty

! Puckett, ** Break-In with One Antenna,”” QS7, March, ! . , :
1954. following 30 w.p.m. The purticular onc used
i Revr. Screens "ﬁmg'
RF Last\LE Screer
, e Vs e Vi - 12BH?
128H7 Va2~ BBX7
! 2f ~—= ==Y RECEIVER 5
v MUTING
3 8
P 2
“QOK 680 3680
.33 2K
Revr.
105 Vol 300
Reve,
BF.O. Cath.
Mon.
Aux. 230
Monitor
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D
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it i p
i‘ ai'em_ ook ? 4 5 7 8
S 00 Fil. 3.3A,
e MONITONE 2w, L33 b
[ WAWW
s)
R _ AW _ -
ANTENNA
SWITCH %
B8
470uuft,
f'
+300V0C !
romao
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Fig. 1 — (Jomrol-umt schematic. T hc high-voltage winding un 1) should furnish 350-0-350 volts at 50 ma. d.c.

Tz is 4 6.3-volt filament transformer, 1.

2 amp. Relay K is describied in the text, as are Cyy, Cp and Cp. Resistors b3

watt unless marked, capacitors 400 volts working, capacitance in uf. unless indicated otherwise. Don’t forget to

make ground connections between all units.
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here was bought at a local model airplane
supply store for two and a hulf dollars. It is
available from Cameradio, Pittsburgh, Pa.

The essential action of the keyer is as follows:
When the key is ¢closed, the relay closes immedi-
ately, turning on the oscillator in the transmitter
by completing its cathode circuit. (This might
be taken as an exception to the statement made
earlier that no leads had to be opcned in the
transmitter, but most oscillators have a cathode
key jack in the first place.) The screen of an
amplifier stage of the transmitter is then slowly
turned on to give a good ‘“make’ characteristic
to the output signal. When the key is opened, the
screen is gradually turned off to give a good
break, und then the relay opens, turning the
oscillator off. Obviously, it is necessary to have
an oscillator that keys quickly; and for once, the
more clicks that the oscillator has the better,
since this is an indication that its output is rising
and falling quickly. For the same reason, it is
essential that the oscillator have no chirp. Chirps
inherently last longer than clicks, so any oscillator
chirp is quite likely to appear in the transmitter
output. Chirps can be reduced by keeping series
resistances and shunt capacitances to a minimum
in the oscillator d.c. eircuits. Regulated screcn
and plate voltages on the oscillator will also
help.

The keying of the output signal of the trans-
mitter is controlled entirely by the way in which
the screen voltage of the amplifier stage is varied.
Note that if this keyer is to be able to control
the amplifier screen voltage, the screen must
receive its normal operating current through
cither a dropping resistor or a high-impedance
voltage divider. The circuit as shown is capable
of keying anything up to a pair of 61468, and
larger currents may be handled by using addi-
tional 6BX7 sections in parallel with V4. Kach
6BX7 half-section is adequate for about 40 ma.
normal operating screen current.

The actual keyer opcration is as follows:
Initially, with the key up, V14, Vis and Vop will
be nonconducting. V24 will be heavily conducting
and will clamp the amplifier screen to a negative
potential, cutting the stage off whether it has
drive or not. As Vag is passing no current the
relay will be unenecrgized, so the oscillator will
be off. When the key is closed, ¥4 and Vg are
both immediately turned on by having their
grids pulled in the positive direction. 1735 will
quickly charge up ('p, pulling the grid of Vag in
the positive dircction and turning Vep on. The
current through Vg pusscs through the relay and
will turn it on, und thus turn the oscillator on.

V1a turning on will qaickly cut off Vga, and

unclamp the screen so that the screen voltage

may rise to its normal operating value at a rate
determined by Cay. Thus C'y controls the trans-
mitter make keving characteristic.

fissentially the inverse action takes place when
the key is opened, except that the rate at which
the amplifier screen is clamped is controlled by
('m, 50 Cp controls the transmitter break keying
characteristic. Capacitor Cp holds Vap conducting
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and the relay closed until after the screen has
been completely clamped, so that the oscillator
is turned off after the transmitter has been
turned off.
The 10,000-obm potentiometer, K, in the
cathode of 1714, scts the bias, and should normally
To Revr.
2nd Det.

==10ppt.

]

To Aux. Monitor
Switch In Control Unit

Fig. 2-— B.f.o. monitor schematic.
T1 — Meissner No. 17-6753 b.f.o0. coil.

be adjusted to the point where it just starts to
decrease the transmitter output under key-down
conditions. It is also a convenient control for
reducing the power output of the stage. The
stage is loaded up in the normal fashion, and
then the potentiometer setting reduced until the
output drops to the desired level.

It is suggested that a stage as near the output
of the transmitter as possible he keyed. This will
reduce loading effects on the oscillator and make
it casier to control the keying waveshape.
Heavily-biased Class C amplifier stages have a
tendency to distort a keyed signal. If the final
amplifier is keyed, the fact that its screen is pulled
negative by the keyer means that its plate cur-
rent will be completely cut off, and no noise volt-~
age will be generated to feed into the receiver and
mask weak signals. Otherwise, the final amplifier
should have some fixed bias.

It is worth noting that this type of keyer may
be applied directly to a plate-modulated ’phone
transmitter which supplies the amplifier screen
with a dropping resistor from the plate supply,
without the slightest effect on the 'phone oper-
ating conditions other than the keying action.
(Instead of turning the high voltage on and off,
the key could be closed or opened when going
from transmit to receive and vice versa. However,
when receiving, be careful not to talk into the
microphone or let the rcceiver audio from the
loudspeaker be picked up, or drive the modulator
in any fashion, as it will have no load and the
voltuges developed may be disastrous.?)

Another point to keep in mind is that the
keyer will give no protection against failure
of excitation to the keyed stage. If this is a
mutter of concern, it is suggested that a standard
clamp-tube circuit be used on the screen. This
will give excellent protection and have no effect
on the keyer operation, and vice versa.

Adjustment of the keyer is very simple. The

i

21f the same amplificr is also used for c.w., the modula-
tion transformer secondary must be shorted, of course.
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transmitter oscillator is turned on manually, and
(v adjusted to give the desired make. C'g is then
adjusted to give the desired break. The oscillator
is then connected to the relay, and the smallest
value of C'p found which does not clip the break
by turning the oscillator off too soon.

For keying a Viking Ranger output stage,
values of 0.1 uf. for Cy, 0.01 pf. for Cg, and 0.015
uf. for Cp were used. When the Ranger was used
as the exciter for a 500-watt tetrode final, values
of 0.1 uf. for Cp, 0.02 uf. for C'g und 0.025 uf.
for ('n were used. The switch marked “OSC”
turns on just the transmitter oscillator for setting
its frequency.

Antenna Switch

The antenna switch is actually a grounded-grid
amplifier whose input is tied to the transmission
line between the transmitter and antenna cou-

The antenna switch circunit is in the upper right
corner to get the hest possible shiclding. The brass
stock which serves as the shicld is soldered dircctly
to the grid pins on the tube socket, and to two ground
lugs next to the socket. The coaxial connectors for
transniitter, antcnna coupler and recciver may be seen
on the rear lip, along with the terminal strip for the
other connections.

pler, and whose output feeds the receciver. It is
adjusted to bave unity gain if the receiver input
impedance is 100 ohms. Higher or lower input
impedances will give proportionally greater or
smaller gains. The cathode circuit of the amplifier
returns to ground through the relay back contact
when the relay is open. When the relay shuts us
the key is closed, the cathode circuit is opened and
the cathode rises to plus 300 volts, which comes
in through the two 0.1-megohm 2-watt resistors.
This shuts the amplifier off as long as the peak
voltage on the transmission line does not exceed
300 volts.

The inherent excellent input-output shielding
of a grounded-grid amplifier keeps excessive
voltage from reaching the receiver input terminal
when the transmitter is on. This is augmented
by a shield made out of a piece of brass stock, as
may be seen in the under-chassis photograph. The
small metal center shield which comes on 7-pin
sockets has been removed, and the shield passed
directly across the socket and is soldered to the
two grid terminals. Two lugs immediately adja-
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cent to the grid pins ground the shield to the
chassis. The plate resistor for the grounded-grid
stage and ils by-pass are mounted behind the
shield.

The heater supply for the 6AN4 is connected
in the manner shown in order to keep down the
heater-cathode voltage. The two rf. chokes for
heater isolation are placed in the input side of
the filament transformer, rather than the more
conventional output side connection, as it allows
smaller chokes to be used. This requires that the
filament transformer be mounted off ground.
which is done by mounting it on ceramic spacers.

The peak voltage on the transmission line
should be kept below the 300-volt figurec men-
tioned before. This corresponds to about 200
volts r.m.s., or about 800 watts of unmodulated
c¢.w. in a matched 52-ohm line. Voltages to be
expected with higher-impedance lines or mis-
matched lines may be found for your particular
case with the aid of the Handbook. Or if you don’t
want to bother with it, an entirely separate re-
ceiving antenna may be used. It’s unlikely that
the voltage developed there will be great enough
to hurt anything. In any case, if too much voltage
is applied the only thing which will be damaged
ix the 6AN4, and not the receiver.

The transmission line between the transmitter
and the coupler should pass through the antenna-
switch unit, as indicated. “Tece”’ connections are
likely to increase the voltage on the switch.

Keying Monitor

Three different methods of monitoring are
available with this unit. The first, using tube 174,
is a simplification of the ‘‘Monitone” c¢ircuit
which has been in the Handbook, and its primary
advantage is that no changes have to be made
inside the receiver at all. The receiver audio
output is normally passed through 144 to the
headphones. When the relay closes during keying,
V4a i8 turned off, blanking the recciver, and
V4p turns on and a sidetone signal is heard in the
‘phones. The sidetone is generated by the NE-2
neon-bulb oscillator. Its volume is controlled by
the 5-megohm potentiometer, K2, marked “Vol-
ume.” Other sidetone signals may be fed in at this
point if desired. The sidetone pitch may be varied
by changing the size of the (0.001-uf. capacitor
across the neon bulb. The switch, Ss, marked
““Direct”’-“ Monitor,” by-passes the circuit in the
“Direct’’ position when one of the other monitor-
ing methods is used.

The plug-in adapter unit, Fig. 2, is a b.f.o.
type of monitor which does not seem to be as
well known as it descrves to be. What it amounts
to is a secoud b.f.o. for the receiver which is
keyed along with the transmitter oscillator, and
whose output is capacitively coupled to the re-
ceiver sccond detector along with the regular
b.f.o. It gives a monitoring signal which is inde-
pendent of transmitter frequency, receiver tuning
and r.f. gain control setting.

A standard b.f.o. coil and circuit was used,
with the extra components required mounted

(Continued on page 110)

QST for



A Crystal-Controlled 144-Mc. Converter
for 75-A Series Receivers

Simple Easily-Adjusted Design with 26- fo 30-Mc. Output

BY LOUIS A. GERBERT,* W8NOH

trying 2-meter operation because few of the

published v.h.f. converter designs are usable
in their original form with these receivers. The
tuning range of the 75-A receivers on the 7- or
14-Mc. ranges, normally used with crystal-
controlled converters, i8 not wide enough for
covering a v.h.f. band. The writer had a band-
switching converter with a tunable oscillator, but
its stability and noise figure left much to be
desired. Using it on 2 was a good deal like trying
to work 75-meter ’phone with a 2-tube regenera-
tive receiver: it can be done, but there is little
pleasure in it.

With the high stability and dial ealibration
accuracy that are available with the 75-A, it is a
shame to be unable to make use of these desirable
characteristics in 2-meter listening. The obvious
answer is alteration of the converter i.f. range to
26 to 30 Mec., allowing tuning of & four-megacycle
band with one change of the bandswitch. If the
crystal frequency is chosen properly, the same
calibration accuracy is then available on the
v.h.f. band as with the receiver alone. Use of the
26- to 30-Mec. ‘iLf. range may be helpful with
other receivers as well. Most two-dial receivers
tune about four megacycles on their 10-meter
bandspread ranges, and thus a better tuning rate
is available than at 7 Mec., where the general-
coverage range must be used.

The front-end design of a converter having
26 to 30 Mec. for its output range is, of course,
not necessarily any different because of this.
Only the oscillator and multiplier circuits need
be changed. There are, however, some front-end
features in the converter to be described that
will be of interest to other converter builders, as
they malke for simplicity and ease of construction
and adjustment.

Two r.f. stages are used. The tirst is a push-pull
neutralized stage with a 6BQ7A (or 6BZ or
BK7) or 5670 dual triode. This is inductively
coupled to a 6AM4 grounded-grid amplifier. All
r.f. circuits are adjusted by varying turns spacing,
except for the antenna input, which is made
adjustable for different antenna systems. The
mixer is the pentode section of a 618, in which
the triode scction is u cathode follower, coupling
out the i.f. signal. Injection is supplied by another
6U8, in which the triode is a crystal oscillator and
the pentode u tripler. A 39.333-Mec. overtone
crystal (James Knights H-173L) is used to pro-
vide crystal-controlled injection on 118 Mec.

* 3816 Lvy Drive, N.E., Grand Rapids 5, Mich.

~OME owners of Collins receivers are kept from
S
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Construction
Mechanically, the converter is about as inex-

pensively built as any you're likely to sece. The
cover is a piece of thin scrap aluminum, bent up

‘by hand to fit'a wooden cheese box that serves as

a case. The inside of the box is coated with
aluminum paint and the outside is painted black.
Looking at the external view, the input end is at

The W8NOW 2.meter converter is built on a sheet of
aluminum, with its edges bent over to make a cover
for a wooden box.

the left. The tubes are, left to right, the first r.f.
amplifier, second r.f., the mixer-cathode follower,
and the oscillator-tripler. Power is brought in
through a 4-pin fitting near the center of the
chassis,

A more photogenic layout could have been
made by the use of tie points for power wiring,
but as mechanical stability is of no great impor-
tance in a crystal-controlled converter the com-
ponents were wired in the simplest way possible.
The only important point to keep in mind is to
use the shortest possible leads in all r.f. circuits.
Clip resistor, coil and by-pass capacitor leads to
the minimum usable length. Ceramic condensers
are desirable because of their small size.

Adjustment

Power for the converter may be taken from
the Collins receiver supply through the socket
marked “NBFM Adapter.” This has the advan-
tage that plate voltage is removed from the
converter during transmission periods when the
receiver B-plus is cut off. The extra load seems
to be quite within the capubilities of the receiver
power system.

A grid-dip meter will save plenty of time in the
adjustment of the converter. By this method, ull
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r.f. circuits are adjusted by
varying the turns spacing
until they resonate at about
145 Me. If the crystal oscilla-
tor and multiplier plate coils
are adjusted to resonance at
the frequencies indicated on
the schematic diagram, that
portion of the converter
should work well enough to
permit some reception at
once. The mixer plate. coil
slug can be adjusted with
the grid-dip meter first, and
then later peaked for maxi-
mum noise.

Now tune the oscillator
plate coil for maximum out-
put on the crystal frequency. Use your grid-
dip meter as an output indicator, or measure the
voltage developed ucross the tripler grid leak
with a high-impedance voltmeter or v.t.v.m.
Tune the tripler plate circuit for maximum out-
put on 118 Me. The d.c. voltage developed at the
mixer grid can be used for this check. The drop-
ping resistor in the tripler screcen lead can be
increased in value, if the injection is more than is
necessary for good mixer action. The oscillator
grid leak can be increased to cut down the output
from that stage as well, if it is more than is neces-
sary. It is desirable to keep the oscillator and
tripler operating levels at the lowest usable value,
in the interest of stability and low spurious
response.

A noise generator will be helpful at this point,
though it is not absolutely necessary. Neither is it

at the right.

s

R.F.AMP.

6BQTA OR 5670
144-148Mc. Cy
m

R.FEAMP.
©AM4
i44-148 Mc.

Bottom view of the 2.meter crystal-controlled converter. 'The antenna end is

necessary to have signals on the band, though it
is comforting to hear them at this stuge of the
game. lgnition or the noise from an electric razor
can be used if a noise¢ generator or signals are not
available. All coils except the input circuit should
be adjusted for maximum response near the mid-
dle of.the band. Then the input circuit should be
adjusted so that a signal (noise gencrator, ama-
teur or whatever) produces maximum rise over
the receiver noisc level itself. If vou tune for
highest S-meter reading only, you may not hit
the point that gives the best signal-to-noise ratio.
The pin connections shown on the schematic
diagram are for & 6BQ7A or similar tube in the
r.f. stuge. If a 5670 is used (and it is recom-
mended) the pin connections are different. With
a 5670, our converter showed no appreciable
: {Continued on page 118)

CATHODE FOLLOWER
%26U8

Jof4-148 Mc.

st (;BQ7A 6AM4 6US 6U8

WWV

Fig. 1 — Schematic diagram and parts information for the W§NOH 2.meter converter. Pin numbers for the r.f.
stage tube are for a 6BQ7A, 6BZ7 or 6BKT tube. Connections are different for a 5670.

(1 — Ceramic padder, about 2 to 6 puf.

Cz — Ceramic padder, 3 to 30 uuf.

CN —-2 puf. (sce text).

1.1 — 2 turns wound over La.

Lz — 12 turns, center-tapped.

I.3 -—— 6 turns, center-tapped.

L4 — 2 turns wound over L3.

L.s — 12 turns, center-tapped.

Lew— 18 turns spaced wire diameter on 3g-inch brass-
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slug form.

T — 3 turns.

Tx — 12 turns on 34-inch brass-slug form, tapped at 5
turns.

Ly, L1o — Bifilar-wound, 12 turns.

l.1, Li2— Same as Lo, Lio. All coils No. 20 enam.,
L{-inch diameter, unless otherwise specified.

Ji, J2 — Coaxial chassis fittings, female.

QST for




A Variable Bandwidth Filter

Double Conversion with Dual Filter for Continuously
Variable Selectivity

BY H. E. THOMAS,* W6CAB

ETTER selectivity in amatcur receivers has
becn continuously sought from very nearly
the beginning of amateur radio. The neces-

sity for improved receiver selectivity has followed
fairly closely the number of active amateurs in
the various bands. Today, more than ecver, a
really selcctive receiver is essential.

Receiver selectivity can readily be shown by
plotting a response curve, using frequency
(usually the i.f.) along the horizontal axis and
signal output (usually in db.) for the vertical
axis. The curve for a typical superheterodyne re-
ceiver is shown as the dotted line in Fig. 1. A

—
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& / \
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/ \
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/ \
4 N\,
i N\
Frequency ~—=ncreasing

Fig. 1 — Representative i.f. selectivity curve (dashed
line) and “ideal” curve (solid) having the same effective
bandwidth.

the®etically ideal curve is also shown in Fig. 1
as a solid line. It will be noted that the ideal
curve is flat on top and has vertical sides. The
vertical sides are by far the most important
consideration since the slope of these sides de-
termines how close in frequency two signals can
be without mutually interfering.

However, Fig. 1 does not show another most
important and desirable feature of au ideal curve.
This is the width between the vertical sides,
which should be only as great as nccessary to ac-
commodate the particular type of signal being re-
ceived. For c.w. reception, the curve can be quite
narrow, its width depending mainly on receiver
and transmitter stability, while for ’phone re-
ception it should be about 3000 cycles wide. The
ideal response curve, then, should have nearly

*Cmdr., USNR, Quarters H, San FKrancisco Naval
Shipyard, San Francisco, Calif.

! BEdmunds, “A Crystal-Filter 8.8.B. Exciter,” QST,
November, 1950. See also, Goud, ‘A Crystal Filter for
"Phone Reception,” QST, October, 1951,
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o The system described here should ap-
peal to the experimentally-inclined
*skirt-selectivity’” fan who wants the
frequency. separation between his steep
sides to he adjustable. By inverting the
signal with double conversion, two iden-
tical, but unsymmetrical, filters can be
used in such a way as to take advantage-
of the steepest side slope in each, thus
giving a symmetrical steep-sided pass-
band.

vertical sides, be fairly flat on top and should be
capable of being varied tn width from zero to 3 ke.
or more. A device has been constructed which,
when added to almost any superheterodyne re-
ceiver, will closely approximate this ideal curve.
The following paragraphs describe the evolution
of the device.

Crystal-Filter Characteristics

In conncction with the construction of a
single-sideband transmitter last year, consider-
able experimenting was done with filters using
surplus FI-241 crystals. One of the conclusions
<eached as a result of these experiments was the
fact that an amazingly sharp cut-off could be
obtained by using shunt crystals, & la W1JEQ,!
in conncction with either half-lattice (two crys-
tal) or regular (four crystal) filters. Fig. 2 is
representative of the best curves obtained by
this method. Fig. 3 shows the arrangement found
simplest and still capable of producing a very
sharp cut-off. In Fig. 3, crystals A and B should
be separated by about 3 ke. and ecrystal ¢
should be almost exactly the same frequency as

i
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Respons2 in db.
petter than 40 4b.

less than 200 f\;—-l

Frequency -»increasing

ig. 2—'l'ype of selectivity curve obtained with
half lattlce crystal filter and shunt crystals.
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the higher of A und B. Crystal € should be ud-
justed until the steepcst slope is obtained. Ad-
justing upward in frequency is done by edge
grinding the crystal and lowering the frequency
can most readily be done by copper plating.
The other crystals shown by dotted lines in
Fig. 3 are added at such intervals as are found
necessary to prevent the response curve from
rising at frequencies bhigher than the cut-off
point of the curve.

The possibility of using these filters in re-
ceivers was considered but the idea was dis-

mercial concern in a variable bandwidth filter.?
It was immediately apparent that this principle
could be used with our lop-sided filters to make
an excellent ‘“gadget” for our receiver. The
device was constructed and the results were so
astonishing that it was decided to pass along
the basic idea.

Fig. 1A is a block diagram showing the prin-
ciple of operation. The major items required are
two filters, #'y and #'9, four mixer stages, AMj,
Ma, M3 and M4, and one variable frequency os-
cillator, I"#0. The filters are as nearly alike as
possible, using FT-241 surplus

456 A 374 A 374 A 1284A 376 A 376 A To
EeMpbael B paeful-me{vl 7z &oMuesie  cryatale'in the vicinity of 375
s s kq. M, A! 3 and M4 are t,r_'ue
/L mixers, with A7y and 44 being
1ol Conraed fed the fundamental frequency
630 Ke. H ° 1660 Ke. 630 Ke. from the VFO, and A3 being
l_‘ _I_l_[_ fed the sccond harmonic from
the VFO. 4{3 is more properly
a converter, with its oscillator
portion preferably controlled
( A) by a crystal whose frequency
is twice the i.f. of the receiver.
The VFO is a pentode with
456 A 3754 3754 12854 3774 (3774 1o the first two grids and the
S I sgeki il P FiEeMlesc cathode comprising the oscil-
a8 w'] lator which provides the in-
/““\M jection frequency for M) and
s e ol Eantraied o 1. s 4. The plate circuit of the

(- -0

A

[_i

r-_—ﬁ
1 3
.——-E
[

VFO acts as & frequency
doubler and produces the
proper injection frequency of

‘VFOI.

Brackets indicate siqnuls—t-r;at have been eliminated.

B)

Fig. 4 — Operation of the variable bandwidth circuit. Comparison of A and

B shows the effect of varying the VFO frequency.

carded since it was found that the filters were
never symmetrical. Any adjustments which
steepencd one side of the passband always re-
sulted in loss of stcepness on the other side.
However, the fact that we could obtain a drop
in response of 40 db. in less than 200 cycles was
startling enough to make a deep impression.

Variable Selectivity
Some time later, we were fortunate enough to

run across the basic principle used by a com-

2 The manufactured unit to which the author has refer-
ence here is the MCL-50 Signal Splitter. produced by the
J. L. A. McLaughlin Corp., La Jolla, Calif. The basic prin-
ciple of varying selectivity described here is of somewhat
obscure origin but has appeared, apparently quite inde-
pcndently, at intervals and in different places. The idea of
using the second harmonic of the oscillator to give variable
bhandwidth with constant center frequency is, so far us is
known., original with the author. — Ep.
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M;. A series trap to ground,
tuned to the oscillator funda-
mental, is essential in the
plate circuit to prevent the
fundamental frequency of the
VFO from appearing at mixer
M 3.

To describe how this circuit operates, let us
assume that it is desired to receive one signal
(c.w. in this case) from a group of signals ex-
tending one kilocycle on either side of the wanted
signal. In order to more clearly follow th