


OUR MILLIONTH FILTER SHIPPED THIS YEAR...

FILTER

FOR EVERY APPLICATION

TYBE CENTHAL ¥

BeRzE 5
d6H2r 90 (Ps
HEHIG 2990 (PS

AbHzH 2890 CPS

anuz | S50 G

+5H24

Dimensions:
.- (A682A) 114 x 2 x 4~.

FREQUENCY

Dimensions:
(3834) 1%, x 1% x 2-3/16”,
(2000, 1) 1% x 13% x 1%”.

CARRJER
FILTERS
A wide variety of carier filters are
available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units.

A I\

§ 9

R m s ERPRT) T % :
. FEENENCY FRUGUENGY

Dimensions:
(6173) 1-1/16 x 1% x 3”.
(S174R) 1 X 1¥4 X 24",

For full data on stock UTC transformers,
reactors, filters, and high Q colls, write
for Catalog A.

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E, 40th St., New Yark 16, N. Y. CABLES: "ARLAB~
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All G-E Tubes get individual tests
to assure maximum dependability!

QUALITY-CONTROL sampling isn’t

enough—though G-E standards
for this lead the industry. Every Gen-

eral Electric tube is checked for im-
portant operating characteristics.

Instrument dials say if the tube plate
current is correct . . . if transconduct-
ance equals the prescribed value . . . if
no undesirable reverse current flows

in the grid ... if there is no tube short,
open circuit, or vacuum leak.

G-E tubes that pass these individual
tests, must run the gauntlet of quality-
control checks for over-all satisfactory

performance. Are microphonics at a
minimum? Does life-testing leave tube

California, with “‘an

answers to these and many other ques-

tions are “yes” can G-E tubes be car-
toned and shipped.

The tubes your G-E tube distributor
sells are the best that precision manu-
facture, rigid inspection, and thorough
testing can produce. Install them with

confidence! General Electric Co., Tube
Department, Schenectady 5, New Yorék.
* * *
General Electric congratulates the winner of the
1954 Edison Award, Benjamin S. Hamilton, W6VFT,

La Mesa, California. The judges named Mr. Hamil-
ton as the t whose achie

ey

t was most
noteworthy, because he provided San Diego County,

Civil Def:

characteristics unchanged? Only if the

and

disaster-emergency radio network’. Recognition
given to Award-winner W6VFT and to others whom

the judges cited, was equally atribute to the public-

spirited efforts of radio amateurs everywhere.

GENERAL ELECTRIC

166-182



KWS-1 Transmitter

The new Collins 75A-4 Receiver, 32W-1 Exciter, and the KWS-1
Kilowatt Transmitter are expressly designed for SSB, AM and CW.
Like all Collins Amateur equipment, they meet the same high standards
as Military and Commercial equipment.

The 75A-4 Receiver features passband tuning, AVC on SSB,
bridged T rejection notch filter, built-in crystal calibrator circuit,
separate detectors for AM and SSB, a new noise limiter, and provision
for three Mechanical Filters together with time-proven features such
as good-image rejection, and an accurate lincar dial with calibration
of 1 ke per division.

Transmitter features include a SSB generator using Collins Me-
chanical Filters, selectable sideband, band switching from 3.5 to 30
mc, voice control or push-to-talk, automatic load control, and dual
conversion with crystal controlled high-frequency oscillator and
stable, linear, permeability-tuned low frequency oscillator resulting
in a linear dial similar to the 75A-4 Receivers.

Power input is one kw peak envelope power on SSB, one kw on
CW, and equivalent to one kw AM when received on narrow-band-
width receiver.

Several versions of the transmitting equipment are available.
The 32W-1 Exciter is capable of driving a kw linear amplifier. With
exception of the power supply, which is housed in a separate cabinct,
it is complete in a receiver-type cabinet and can be converted into a
KWS-1. The XWS-1 is also complete in a receiver-type cabinet except
for power supplies, which are mounted in an attractive desk-high
cabinet. As an alternate, the KWS-1 is available without the high
voltage power supply as type number KWS-1K, and kits are available
for converting a 32W-1 or a KWS-1K into a KWS-1.

AMATEUR NET PRICES ARE AS FOLLOWS:

32W-1 Exciter complete .. . _____ .. . e e $ 895.00
KWS-1 Transmitter complete ... ____ ______.______.$1,995.00
KWS-1K Transmitter less H.Y. power supply and P.A. tubes ______$1,225.00
428A-2 H.V. Power supply kit for KWS-IK . . ___ S 545.00
428A-1 Power supply for KWS-1K, wired and tested _____.____..__$ 700.00
367A-2 P.A. Kit to convert 32W-1 to KWS-1K e $ 215.00

See your mearest Collins distributor
for delivery information.
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PRAISED by mateurs

PRIZED by experts

PREFERRED by specialists

Model SX-96 SELECTABLE
E _ SIDEBAND RECEIVER

hallicraf’rers

Chicago 24, lllinois

N LEGER
" THE HALLICRAFTERS COMPANY - Don Mills Road - Box 27, Station R - Toronto 17, Ontario, Canada

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

Precision gear drive dial system.

Doubhle conversion with selectahle crystal controlled second oscillators
. Selectable side band reception of both suppressed carrier

and full carrier transmissions.

Highly selective 50 kc 1. F. system.

CW operation with AVC on.

Delayed AVC.

Calibrated bandspread—'‘S’’ meter—~double superhet,
® 10 tubes, 1 rectifier and voltage regulator,




40, 80 and 160 Meters, PR Type Z-2

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

20 Meters, PR Type Z-3

Harmonic oscillator. Low drift. Fligh activity. Can be keyed in most
circuits. Stable as fundamental oscillators. Fine for doubling to 10
and 11 meters or “‘straight through” 20 meter operation......$3.95 Net

COMMERCIAL, PR Type Z-1

Designed for rigors of all types of commercial service. Calibrated
A .005 per cent of specitied frequency. Weight less than % ounce.
% \X Sealed against moisture and contamination. Meets FCC require-

ments for all types of service.

SPECIAL TYPES

Type Z-1, AIRCRAFT

3023.5 Kc., .005%

Type 2XP

Suitable for con-
. verters, experimen-
¢ tal, etc. Same hold-
i er nhmensnun\ as
: Type 7-2.
2 1600 to 12000 Kec.
(Fund) *5 Ke.

...$3.95 Net

12001 to 25000 Kc. (3d
Mode) =10 Ke. . . . 4,95 Net

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

$3.95 Net
VHF Type Z-9A

For T.eur, Narco
and similar equip-
ment operating in
W the 121 Me. region.
requiring crystals
in 30 Mc. range.

Each « « « « . . . $6.95 Net
RADIO CONTROLLED
Type Z-9A OB)ECTS

No license required for power up to &
watts input.

27.255Mc., .04% . . . $3.95 Net

Type Z-1, MARS and CAP

Official assigned transmitter frequencies in the range.

Calibrated to .005%. 1500 to 10000 Kc. $3.95 Net

Type Z-1

TV Marker
Crystals

i Chcmnels 2 through
13..... $6.95 Net

w 4.5 Mc. Intercarrier,
01% . . . 3.95 Net

5. 0 Mec. Sig. Generator, .01% 3,95 Net

10.7 Mc. FM, IF, 01% . . . 3.95 Net

- USE L AND KNOW WHERE YOU ARE

'ETERSEN RAD!O COMPANY,

iNC

EXPORT SALES: Royal National Company, Inc., 5 West Street, New York 6,

Y., U.S. A,

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 appointments are
available in the areas shown to qualified League members. These include QRS, OLS, OPS, 00 and OBS. SCMs aiso desire
applications for SEC, EC, RM and PAM where vacancies exist. All amateurs in the United States und Canada are invited
to join the Amateur Radio Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

Eastern Pennsylvania
Maryland-Delaware-D. C.
Southern New jersey
Western New York
Western I’cnnsyivamﬂ

W3BIP
WJIPRL
X2BG
was)v
WINCD

W. H. Wiand 1> 1, Box $ul

. W. Gore 3707 Woodbine Ave,
Herbert C. Brooks 800 [.incoln Ave.
Fdward Graf 41 King St.,
R. M. Heck RFD 1
CENTRAL DlVlSlO

Csilbertsville
Baltimore 7, Md.
almyra
Tonawanda
Sharpsville

llinois
[ndiana
Wisconsin

WoVIX
WOBK]J
WOROM

(eorge Schreiber 239 S, Scoville Ave,
(eorge H. Graue 824 Home Ave.
Reno W. Goetsch 929 S, Tth Ave.
DAKOTA DIVISION

Oak Park
Fort Wayne 6
Wausau

North Dakota
South Dakota
Minnesota

Earl Kirkeby P.O. Box 12

J. W. Sikorski 1900 §oulh Menlo Ave.
Charles M. Bove 1611 % E. Lake St,
DELTA DIVISION

Dirayton
Sioux kalls
Minneapolis 7

Arkansas
I.ouisiana
Mississippi
Tennessce

Owen G, Mahatt x 157

‘Thomas J. Morgavx 3421 Beaulieu St.

Julian (5. Blakely 104 N, Poplar St.

Harry C. Simpson 1863 So. Wellington St.
GREAT LAKES DIVISION.

Kentucky
Maichigan
Ohio

Springtown
New Orleans 20
Cireenville
Memphis

Robert k. Fields
Thomas (3, Mitchell
John E. Siringer
HUDSON DIVISION

409 Liberty
2972 Clague Rd.

531 Central Ave., (Kentucky side)

Williamson, W. Va.
Buchanan
Cleveland 26

Hastern New York
. Y. C.& Long Island
Northern New |ersey

Stephen J. Neason 794 River St,
Carleton L. Coleman 10O, Box 1011
Lloyd H. Manamon 700 Seventh Ave,

Troy
East Hampton, L. I.
Asbury Park

MIDWEST DIVISION

lowa
Kansas
Missouri
Nebraska

William G. Davis 3rd St.
Earl N. Iohnston 624 Roosevelt
ames W, Hoo k
“lovd B. Lampbell 203 W, 8th St.
NEW ENGLAND DIVISION

Mitchellville
Topcka
Wergnson 21
North Platte

C'onnecticut
Maine

Kastern Massachusetts
Western Massachusetts
New Hampshire

Rhode Island

Vermont

WIEFW
WIAFT
WIALP
WIHRV
WIHS
WIKKR
WIRNA

Milton E. Chatfee 83 Homcsdale Ave.
Bernard Seamon 73 Middle St.
Frank L. Baker, jr. ‘)l Atlantic St.
Osborne R, McKJaghan 22 Mutter St,
Harold J. Preble Route 4

Waliter B. Hanson, jr. S4 Locust St,
Robert L. Scott 108 Sias Ave,
NORTHWESTERN DIVISION

Southington
Wiscasset

North Quincy 71
Fasthampton
Concord
Providence 6
Newport

Alaska
Idaho
Montana
(Oregon
Washington

KL7AGU
WI71IWU
wict
WIEST
W7FIX

Dave A. Fulton Box
2105 Irene St.

Alan K, Ross
Leslie E. Crouter 608 Yellowstone Ave.
KEdward F. Conyngham 11901 Powell Blvd.

Victor S. Gish 511 East 71st St.

Anchorage
B,
illings
Portland
Seattle S

| Hawaii

Nevada

Santa Clara Valley
kast Bay

san Krancisco
Sacramento Valley
San Joaquin Valley

I\HGAED
JU

W6WGO
W6RLB
WOGG
W6IDN
W6GIW

P\CIFIC DIVISION

Samuel H. Lewbel .0, Box 3564
Ray T. Warner
R. Paul Tibbs
Cruy Black

Walter A. Buckley
Harpld L. Lucero 1113 Elinorc Ave.
Edward L. Bewley 421 East Olive St.
ANOKE DIVISION

1546 Spruce St,
36 Colonial Way

Honolulu
Boulder City
San |ose
Berkcley ]
$San Krancisco
Dunsmuir
Turlock

North Carolina
South Carolina
Virginia

West Virginia

W4Ww XZ
\V4ANK

Wak UQ

RO
Charles H, Brydges 3246 Sunset Drive
‘T. Hunter Wood 1702 North Rhett Ave,
John Carl Morgan ‘o Radio Staton WKVA
Albert H, Hix l()13 Belmont St.
ROCKY MOUNTAIN DIVISION.

Charlotte

North Charleston
kredericksburg

Forest Hills, Charleston 4

ﬂf,}olorado
{Jtah

Wyoming

WaCDX
W7UTM
W7PKX

Karl Brueggeman 1945 Kearny St.
Floyd L. Hinshaw 165 East 4th, North
Wallace J. Ritter P.0. Box 797
SOUTHEASTERN DIVISION.

Denver
Bountitul
Sheridan

Alabama

kastern Florida
Wcsu:m Florida
(re

Canal Zone

w.
West lndxes (Cuba-P.R.-V.I.)

Joe A. Shannon
John W. Hollister 3809 Springfield Blvd.
Edward J. Collins 1003 E. Blount St.
Creorge Parker 226 Kings Highway
William Werner 563 Ramon Llovet
Roger M. Howe Box 462
SOUTHWESTERN DIVISION.

(‘ottondale

Jacksonville
'ensacola

Decatur

i P. R,
Balboa Heights, C. Z.

L.os Angeles
Arizona

$%an Diego
Santa Barbara

Howard C, Bellman 073 Mayo St.
Albert Steinbrecher RFD 5, Box 800
Don Stansifer 4427 Peéscadero
William B. Farwell 96 Grapevine Road

I.os Angecles 42
Tucson

San Diego 7
Oak View

(Northern Texas
©klahoma
Southern Texas
New Mexico

WEST GULF DIVISION

T. Bruce Craig 1706-27th
Dr. Will G. Crandall State Veterans Hospital
Morley Bartholomew RFD 7, Box 65

G. Merton Sayre Box 025

CANADIAN DIVISION

I.ubbock

Sulphur

Austin -

New Mexico Military
Institute, Roswell

Maritime
©)ntario
{)uebec

Alberta

Rritish Columbia
ukon

Manitoba

Saskatchewan

* Official appointed to act D

Douglas ohnson 104 Preston St.
G. Eric Farquhar 16 Emeraid Crescent
Guordon A, Lynn R.R. No. 1

10706-57th Ave.
981 West 20th Ave.

109-13th, N.W
1044 King St.

S.vdneKd'l‘. ones
Petcr clntyre

Iohn Polmark
Harold R. Horn

rily in the ab

of a regular official,

Halifax, N. S.
Burlington, Ont.
Ste. Genevieve de
Pierrefonds P.
Edmonton, Alta.
Vancouver. B.C.

Ponage la Prairie, Man,
Saskatoon




Leading a brand new line...
[

whh. ever

OF CALIBRATED BANDSPREAD!

MODEL S85
S-85 Receiver (AC)

-86 Receiver (AC-DC)
105/125 V. 50/60 cycle
Either $119.95

Ve knowyou expectthe finestfrom Hallicrafters are displayed on a large easy-to-read dial.
and you get it with this exciting new receiver. Separate bandspread tuning condenser, seven
Here at the ‘‘World's Largest Hamshack,'' we tubes plus rectifier—there's so much more
re proud of our new models including the about this new receiver, why not see your
S-85 with the 10, 11, 15, 20, 40 and 80 meter Hallicrafters jobber or mail coupon below for
amateur bands calibrated over 1000° for su- complete specification sheet.

perior selectivity. Broadcast band 540-1680 kc

and three short-wave bands 1680 kc—34 Mc
Mail coupon today:
FREE Please check below

[0 World-wide Time Converter
Specification Sheets [] S-85 (S-86) [] S-95 (S-94) [] S-38D

Name

{ Address____

0@ 000000

State

...... _) [] Listener

|1a||u:raHe s

Chicago 24. {llinois QOccupation




2 AMERICAN

. Secrerary o0 e

Treasurer -

RADIO RELAY:'

President . il

Vice-President = .= . %%
38 Lo Solle Roo W_'

Vice-President .37, ; o
37 Broad St

e

.
General Manager . .. .%.

Communications Mandger .

Technical Director .. .~ .. .5

Assistant Sacrefdries: .
JOHN HUNTOON, Wll.VQ

DIRECTORS
Canada
............ ..VE2BE
.. Bt. Lambert, . Q.
Vice-Director: Reszlnald K. Town......... VE7AC

2879 Graveley 8t., Vancouver 6, B. (.,

Atlantic Division
GILBERT I, CROSSLEY . ............. W3YA
Dept. of E.E., Penna. State University
State Cullege, Pa.
Vice-Director: C'harles O. Badgett. ....... W3LVFE
725 Garden Road, Glenside, Pu.

Central Division

HARRY M. I\IATTHEW ............ wouQT
2 8 mh tpringfeld, Il
V"tce-Lirector: (.eorge Keith, ......... WoQLZ
RIFD 2, Box 22-A Utiea, ILL
Dakota Division
ALFRED M, GOWAN............... WYPHR
1012 South Willow Ave., bloux Falig, 8. D.
Vdce-1)irector: Forrest Bryunt., .......... \VGFDS

6540 Harriet Ave., Mlmmupulis Minn
Delta Division

GFORGE H. 8STEED. ............... W5BUX
1912 Beech St., Plne BlufY, Ark,
Vice-Director: CGieorge 85, Acton. ........ WS5SBMM

Plain Deuling, La.

Great Lakes Division
JOHN H. BRABB W
708 Ford Bldg., Detrolt 26, Mich.
Vice-Drector: Robert L. Davig. . ........ WSEYE
247 Highland Ave., Salem, Ohlo
Hudson Division
GI‘ORGE V. COOKE, JR.
¥—31 239 St Bellerose 26, N.
Hce-/zlgertor ‘Thomas J an, Jr....... \V2N KD

Mzdwest Division

WILLIAM J. BSCHMIDT. . WPOZN
306 '8, Vasgar, Wichita, Kansas '
Vice-1irector: Jumes E. McKim........ WQMVG

1404 S. Tenth, Salina, Kan:

New England vauxon
PHILIP B RAND
ute 58, Redding Ridge, Conn.
Iic&-l)ireclor Clayton C. Gordon. ...... WI1HRC
65 F.merson Ave., Pittsfield, Mass.
Northwestern Division

R. REX ROBERTB............c0u.u. Wi7CPY
837 Park Hill Drive, Billings, Mont

Vice-Director:

Pu cific Division

T ico-l.)ireclnr Harry M. Fngwicht........ W6HC
770 Chapman, Sun Jose 26, Callf.

Roanoke Division
P. LANIER ANDERSON, JR........ WiMWH
'428 Maple Lane, Danvilie, Va.

Vice-Director: Theodore P, Mathewson. ..... W4FJ
110 N. Colonial Ave., fichmond, Va.

Rocky Mountain Division
CLAUDE M. MAER,

740 Lafayette Bt Denver, Colo.
Vice-Director: Walter M. Reed .. .. ..... W@WRO
1355 E. Ambherst C'lrele, Denver, Colo.
Southeastern Division

JAMES P BORN, JR....oovviirnnnnn. W4ZD
25 First Ave., N.E., Atl.mta.. Ga,

Vice-Director: Randall E, Smith......... W4DQA
902 Plaza Court, urla.ndo Fla.
Soulb waxtern Division

WALTER R. JOOS, . ................ WAEEREKM

1315 N. Uverhlu Drive, lnx:lewood 3, Lalu
V'ice-Nirector; Robert E. Hopper. ... ... . W6YXU
4327 Santa C'ruz, San ler:o 7, Callit.

West Gulf Division

ROBERT E. COWAN.............00... WwsCr
3640 Encanto Drive, Fort Worth 9, Texas
Viéce-1trector: John I, 8kelton........... W5MA

1901 Standish Dr., Lrving, T



“It Seems 10 Us..”

MOBILE
SIGNING

The receipt of several inquiries on the sub-
ject_prompts us to discuss some aspects of
signing - procedures when operating mobile in
aircraft or on board ship. Apparently many
amateurs assume that any station aboard an
aircraft is “ aeronautical mobile,”’” and any sta-
tion aboard a vessel is ‘“maritime mobile.”
Not so, at least as far as amateur call sign
identification procedures are concerned.

When operating in one of the ten FCC dis-
tricts — that is, within the continental limits
of the United States — an amateur mobile
station in an aircraft or on board ship signs its
call in precisely the same manner as any other
amateur mobile station such as one in an auto-
mobile. For example, a station in an aircraft
flying over Wisconsin would sign, .on c.w.,
“de W3XXX/9.” On 'phone, it would identify
itself as “This i is W3XXX mobile over Madi-
son, Wisconsin.”” An amateur station aboard
a boat in New York Harbor would sign ““/2”
or “mobile in New York Harbor.”

Only amateur stations operating outside the
continental limits of the United States use the
terms ‘‘aeronautical mobile’” and “maritime
mobile” as part of the required call sign
identification. It follows that such terms should
be encountered only in the 21- and 28-Mec.
bands, such being the maximum permitted
U. S. amateurs outside our country. Example:
An amateur station on an aircraft en route to
Europe wouldsign, on c.w., “de W3XXX/AM.”
At the end of the contact, 'it would also indicate
the number of the aircraft and the approximate
geographical location, e.g., “de W3XXX/AM
NC41752 3000 MI E OF NEW YORK NY "
On board ship on the high seas, the c.w. sign
would be “de W3XXX/MM,” or at the end
of the contact: “de W3XXX/MM SS FLY-
ING GULL 40 W 45N.” On ’phone, the same
data would be conveyed in the signature.

The point of all this is, however, that ama-~
teur mobile stations w1th1n the continental
limits of the U. 8. sign in exactly the same
manner whether they are being operated from
an automobile, aircraft, a small boat, occan
liner, or a bicycle.

BEST
SELLERS

Even in these days of billions and trillions,
a little o’ million is still a pretty substantial
figure. It is especially so when one is speaking
not, of Government moneys, but of publication
sules. And it becomes a strikingly large figure
when it represents the sale of a pamphlet in
a field as comparatively limited as amateur
radio.

Yet The Radio Amateur’s License Manual
has just sold its millionth copy. How to Become
a Radio Amateur has topped the half-million
mark, and Learning the Radiotelegraph Code —
the third and newest in the “‘Gateway to
Amateur Radio’” series ARRL has available for
newcomers — is almost to the quarter-million
mark. The ARRL Antenna Book is well over
a quarter-million; 4 Course in Radio Funda-
mentals is pushing 200,000 with Hints & Kinks
not far behind. Any way you look at it, these
League pubhcatlons have earned the title of
“hest sellers.”

Time was when QST was the ouly League
publication. In 1926, the first Handbook ap-
peared; as its sales now approach the 3,000,000
mark we can laugh at our concern — although
it was a deadly serious problem at the time —
whether the initial printing of 5,000 copies
could ever be sold before the text became
obsolete!

But that’s another story. In late 1929 the
League decided, as one means to increase its
membership, to promote interest in amateur
radio on the part of potential newcomers. So
Hq. got up a little pamphlet briefly outlining
what amateur radio had to offer as a hobby,
piving constructional details on a 160-meter
two-tube (201As) regenerative detector and
one-stage audio receiver and a UX 210 t.n.t.
transmitter of about thirty watts, and some
brief dope on how to learn the code and get
licenses. It was given the title How to Become a
Radio Amateur and thus — just twenty-five
years ago — became the first ARRL booklet.
Intended strictly as a promotional piece, it
was nominally priced at a dime, which went
mostly for postage and handling. Distributed
through newsstands and from advertising in



Normally pretty cheerful guys anyway, Gencral Man-
ager A. L. Budlong and Circulation Manager David H.
Houghton have good reason for these wide grins — the
millionth copy of ARRL’s License Manual.

boys’ and home mechanic magazines, it en-
joyed an immediate success.

So much so, in fact, that a couple of years
later a new edition was brought out with some-
what more elaborate treatment. At about the
same time, in response to a growing demand,
the League produced a 20-page compilation of
licensing information and some questions-and-
answers for the amateur exam — which of
course became the License Manual. A QST
editorial of the date (1933) announced their
appearances this way:

In addition to QST and the Handbook the
League has produced this year a couple of book-
lets which we believe will be found most instruc-
tive und valuable. We intend before the year is
out to produce a few more in a series which is
now getting sufficiently extensive to be called
a ‘““Radio Amateur’s Library.” One of the im-
portant functions of ARRL is to make absolutely-
reliable information available to its members
4t nominal cost. In preparing these booklets it
will be our policy to select subjects upon which
further light is badly neceded, to give them
complete treatment to an extent impossible in
the pages of QST or the Handbook, and to scll
them at nominal prices.

How could we put it any better today?

OUR COVER

Yes — they're different! Here are the symbols
that will appear in QST starting with this issue.
The objective is to standardize, modernize, and
simplify circuit symbolization. The American
Standard symbols shown required five years of
preparation. Those participating in this task
included representatives of industry, govern-
inent, and publishing.

For a detailed explanation, turn to “Graphical
Syvmbols for Radio Diagrams,” by Harold P.
Westman, Technical Editor of QST in the late
Twenties. The article begins on page 16.
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Strays "%

WODYZ reports considerable interest in the
formation of an association by elecironic reps
who are hams. He plans to have the first meeting
at the Conrad Hilton during the May Parts Show
and all “Hamreps”’ are invited to attend. For de-
tails write to John A. Benz, W9DYZ, 4809 West,
Fond du Lac Ave., Mllwa.ukee 16, Wisconsin.

WYARH rtecently le(.elved a QSL from
W5BAQ. Nothing unusual except that the card
was for 1 QSO held 231/ years ago!

The fog burrouudmg the origin of the variable
bandwidth filter system described by Cmdr.
H. E. Thomas, W6CAB, in February QST,
page 17, has been lifted. Dana Griffin, W2AOE
— who incidentally has authored a couslderable
number of thought-provoking articles in QST
over the years — holds a patent (No. 2,354,749,
issued August 1, 1944) oun the system and de-
geribed it publicly in a paper presented before
the Radio Club of America in 1946.

An article entitled “An Amazing New Hobby:
Ham Radio for the Whole Family’’ appeared in
the February issue of Parents’ magazine. The au-
thor, Walker A. Tompkins, K6ATX, presents a
lively description of amateur radio and also some
good hints for prospective hams.

An advantage of the screen protective circuit
not mentioned in “A Protective Circuit for
Transmitting Tetrodes,” by Beling (QST for
October '54, beginning on page 33) is that in the
event of an open heater in the dual triode, the
current path through the screen voltage dropping
section would be open, thereby protecting the
r.f. amplifier tube. — W8ELJ

ROANOKE
ELECTION RESULT

Theodore P. Mathewson, W4FJ, has been
elected Vice-Director of the Roanoke Division,
receiving 522 votes to 434 for Thomas H. Wood,
W4ANK, in the special election tallied on Feb-
ruary 21st. Licensed since 1921, OM Mathewson
is a past President of the Richmond Amateur
Radio Club, an OO, and a member of the A-1
Operator Club. He is a life insurance underwriter
in Richmond, Virginia.

FLASH!

The Federal Communications Commis-
sion has acted to open the §0-Me. band to
Technician Class licensees effective April
12th, In the sume action the Commission
decided against opening the 144-Me. band
to Technicians.

QST for



The All-Electronic “Ultimatic” Keyer

Part I — Construction and Handling

BY JOHN KAYE,* W6SRY

us a name for *‘a key with & memory” was
a bit premature.! Reversion to the hoary
twin-lever key and the addition of scquence
“seizure’’ now climinates most of the back-und-
forth motion normally associnted with code
_ transmission, carrying the principle much closer
to the ultimate.

The new sequencing function provides leeway
for key release corresponding to, und greatly
exceeding in time, the
leeway for key closure
provided by advance
storage in the memory
cireuits. It also reduces
the maximum back-
and-forth motion of the
hand to once per letter,
and that at a greatly
reduced rate. (On most
letters the rocking mo-
tion is completely clim-
inated. By obviating
the fight against the
hand’s inertia, the ef-
fort expended for uny
given speed is greatly
reduced.  Besides  re-
lieving the operator of
virtually all timiag re-
sponsibilities, and most
of the labor, the com-

Tm: SELECTION two years ago of “Ultimatic”

Multiple intermediary opposite-type characters
within a letter are obtained by holding one key
closed throughout the entire letter while operat-
ing the opposing key long enough in the middle
of the letter to get the desired string. When both
keys are released together, the terminal char-
acter(s) is determined by the lastly-closed key.
When the keys are released independently, the
terminal character(s) is selected by the still-
closed key.

Using the Key

One can, of course,
attack the keyer as if it
were un ordinary bug
or start-stop automatic
key, or with any inter-
mediate technique  up
to that realizing full
usage of all functions.
Since a given key need
not be released to per-
mit selection of an op-
posite-type character,
the motions on the
keys may be as careless
as the mood dictates,
with all kinds of over-
lap. The one und only
requirement is that the
two keys be closed in
the proper order for the

pound leeway does away
with all sensation of
being chained to an in-

Here is an all-electronic version of the “key with a
memory,” the “Ultimatic.” Several improvements over
the multiple-relay version have heen incorporated in
this newer version.

letter being sent. The
output comes up straight
and perfect,

exorable time hase.

The time bass, memory, and interlocked-
sequencor circuits handle automatic spacing and
advance storage of marking characters in a
manner functionally identical to the relay model.
{The original article is recommended rereading in
conjunction with a detailed study of this im-
proved model.) With twin keys and the new
geizure ecircuitry, continuous closure of one
key generates that type of character until the
opposite key is also closed. After completion
of the character in progress, the output switches
to the opposite type, even with both keys closed.
Release of either key provides output correspond-
ing to the still-closed kev. With one key held
closed, a single opposite-type character can be
injected by a closure (as short us 2 microseconds)
of the opposite key at any time after the start of
a desired preceding character.

* 2296 West Nicolet, Banning, Calif.
! Kaye, “'I'he ‘Ultimatic’' — a1 IKey with a Nemory,”

)ST, February, 1953,

April 1955

A few specific exam-
ples of full sequencor usuge ure in order; otherwise
#n operator might never discover the really easy
way to make a (’Q, a numeral or, for that matter,
any of the combinations. For the call “WI1AW,”
hoth kevs may be squeezed together four times,
euch time allowing the dot side to close at least a
few microseconds before the dash side. They ure
both held at least until the last dash of each letter
starts, and they are necessurily released between
letters ouly long cuough to establish wutomatic
interletter spacing. “W6BJ” calls for similar
technique, with the dash key making first
contact on the “6” and the “B.”

A question mark results most eusily from
continuous closure of the dot kev for the entire
duration, with the dash key operated any time
during the sccond dot. The dush key is released
anywhere from the atart of the second dash
up to due time for the first terminal dot. The
reverse procedure gives u comma. A numeral
stuch as “3” is made by holding dots throughout

11



the number, closing up the dash side any time c¢an be started with the “squecze” technique, or
after the third dot starts. Both keys may be re- it can be made with two quick squecezes just long
leased together any time after the bheginning of  enough to trip the memories. This is true for any
the second dash, or independently. combination whose first two characters are of op-

That bearcat “CQ’ is a pushover: continuous  posite type. In context, a given letter will nor-
closure of the dash key throughout cach letter, mally be manipulated differently between differ-
with the dots flicked in indiscriminately, taking ent preceding and following combinations, to
full advantage of the memory lceway. The “(C’’  minimize scesaw motion. All code combinations
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Fig. | — Schematic diagram
of the electronic “Ultimatic”
key.
iy — Metallized or mica ca-

pacitor for high lcakage
resistance.

CRi1, CR2, CR3 — 20-ma. 117-
volt selenium.

Ry — Log taper, wired reversed
for linear speed control.

Rz, Ra — Linear taper.

Dz, DeDa, DsDBs — (CK5829
or 12AL5. Must be
paired as shown. If
12ALSs are used, DsDs
woes between DaD4 and
1'107"11 on heater string.
(Pin numbers shown for

- 12AL5.)

1)s = 200-v. invers¢ germa-
nium diode (IN39 or
equivalent).

K: — 8000-ohm 1-ma. high-
speed relay (Sigma 4
or equivalent).

Si, S2 — D.p.s.t.on R,.

ViVa, \«1‘/« VsVs, ViaVie —

AUT.

VeVa, \9V|gf VioVu, VieVis —

All resistors )2 watt, =10,
tolerance, unless other-
wise specified, Unless
otherwise specified, all
capacitors below 0.01 pf
are ceramic (Erie GP).

L
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other than those made up of straight scries of like
characters (I, S, H, 5, M, O) follow one of these
illustrations in full or part, or they can be made
by any intermediate motion down to that used
on a Vibroplex. And with perfect results, regard-
less of fumbling!

General Circuit Data

As the circuit diagram ? in Fig. 1 shows, power
is derived from line-type rectifiers. The tube
heaters are in scries across the line. Alternatively,
the heaters can be fed in parallel or series-parallel
from a suitable transformer. The plate and bias
voltages are obtained from a 117-volt 40-ma.
winding, or they can be borrowed from an avail-
able source via VR tubes. The NE-32 maintains
constant relay current for stable mark-to-space
ratio at all line voltages. An isolation trans-
former is, of course, mandatory unless the
station is designed for ‘hot-line” operation
throughout, through the use of appropriate
safety grounding,

For long tube life, maximum plate current in
most tubes runs around 314 ma., although some
tubes draw less than !4 ma. The pulse peuk in
Vo hits 6 ma. The keyer is completely stable
with line voltages from 80 to 135, but it goes
berserk if too much r.f. gets back to it through
external leads. Voltages mentioned for various
points in the circuit, a8 measured with a v.t.v.m.,
obtain with average tubes and 10-per-cent-
tolerance components at 113 line volts and —33
volts bias.

Construction

This particular unit was built in a Channcl-
Lock box cut down to 4 by 4 by 3 inches. The
mounting plate fastened to the front panel section
provides 74 inch below for components and
21{ ¢ inches above for tubes. All surfaces except
the front are perforated with 4-inch ventilation
holes on l4-inch centers, with additional ${ s-inch
access holes in the bottom for Rz and Rs.

To minimize bulk, the CK-5829 subminiature
diodes and the NE-32 arc wired direct without
sockets. If 12AL5s are substituted for the ex-
pensive subminiature diodes, with relay output,
the housing depth requirement is 434 inches for
another row of tubes. With electronic output in-
stead of the relay, the two additional potentiome-
ters can be stacked above 23 and Rs, with top-
side access, and the NE-32 can be eliminated. It
is entirely feasible, of course, to provide room for
thrce 12AL5s by reducing the size of the keys.
Subminiature potentiometers would then occupy
the space below the chassis vacated by the
CK5829s.

Further reduction of over-all size is not
recommended. The thing already runs' hotter
than the proverbial two-buck pistol, with the
present amount of compression. On the contrary,
one should really spread it out in a big box
or rack mounting, bringing out the key and

2 Copies of the enlarged schematic diagram are availuble
for 50 cents from ARRL’s Technical Information Service,

38 La Salle Road, West Hartford, Conn, ... _

April 1955

e Two years ago, W6SRY described his
¢“key with a memory,”” which made it
possible to send perfect code without
perfect manipulation by the opcrator.
The one stumbling block for some con-
structors was the multiplicity of relays
used in the circuit. We are pleased to
present the all-eclectronic version, which
not only eliminates the need for critical
relays, but makes for still greater han-
dling ease by the operator.

‘The length of the article requires that
it be published in two parts. We depart
from custom in presenting the circuit
and constructional details before the
circuit explanation, to better serve the
many amateurs who have written to the
author requesting details on this key.
Part 11 (next month) will explain how
the circuits work and how the output
relay can be climinated.

speed-control leads in separate shielded and pi-
section r.f.-filtered pairs. Speed-control lead r.f.
by-pass capacitors should not exceed 0.001 puf.
euch side of 750-uh. r.f. chiokes. The key-lead r.f.

Rubber Band
Spring ]

T
Chassis : : '
Fiber Washer

(8)

Iig. 2 — (A) Top view of a suggested tube-socket and
control arrangement for the Ultimatic key. Arrows
point in direction of pin gap. (B) Details of the hey-
lever construction, The screws are 8-32,

Junction
R29-R30
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by-pass capacitors should make up the total 500
pud. of ('3 and its corresponding capacitor on the
dash side.

Fig. 2A and a photograph show the top view of
a socket orientation providing optimum compo-
nent dress, with resistors mounted on and be-
tween the sockets. All No. 9 pins and center
shields were removed to provide more room for
parts. With the heaters connected in parallel
for 6.3-volt. operation, the No. 9 pins should be
bent over and soldered to the mounting rings.
If the serics heater connection is used, the
heater leads should be dressed very tightly
against the chassis, to minimize a.c. fields.

Fig. 2B shows a side view of the kev levers.
Although a cone pivot bearing is definitely
superior, the threaded bearing pivots in this
unit proved surprisingly good, and they cun
he readily built with a minimum of effort. The
keys are assembled on a 146 X2X Ly ¢-inch metal
plate, insulated from the chassis by 3%-inch
Plexiglas levers and threaded on the 8-32 pivot
holts. (Metal pivot blocks, tapped for 8-32, are
holted to the 34-inch Plexiglas.3 The pivot
bolts are secured to the key plate with nuts,
as shown. The “spring’” tension is adjusted by
sliding the rubber band to an appropriate posi-
tion, This method of supplying spring tension
ubsorbs most of the sloppiness that might resuit
from too loose a”thread fit in the pivot screws, a
condition apt to urise from filing threads to
eliminate lnnd.m

14

During construction of the many miniaturized
models preceding this one, it was found wise to
wire subcircuit by subcircuit, performance check-
ing each subcircuit before going on. Nothing is
so exagperating as finding a bonechead crror
buried under three layers of resistors assed
together with 4-inch leads. Ask me —— 1 know!

Trigger & Bias Adjustment

The sole adjustment procedure consists of
running the bias up and down at 5 with various
line voltages between 80 and 135, to find the
range of stable operation for cich functional
circuit. At each test setting, check over-all opera-
tion and each cireuit individually with a v.t.v.m.,
in accordance with the functional summaries.®
(bservation of circuit performance can be greatly
simplified by slowing things down to a walk with
0.25 uf. (metallized, to minimize leakage) shunted
across (7 of Fig. 1, so that the v.t.v.m. ncedle
stands still long enough to be read. Approximate
expeeted voltages are given in the circuit deserip-
tion. Others are readily calculated from the Ji-
vider strings, bearing in mind grid-loading effects.
\With normal-tolerance components, it is to be an-
ticipated that one or two of the subcircuits may
turn up with s bias range centering somewhat.
off the median value. The addition of a 2- to -
megohm shunt across the appropriate element of
the resistance string will pull the range venter
to median. The final setting of 25 is at the average
of the hlas—raugc mldpomts for all the subcir-
cuits at expected nominal line
voltage.

Tube und ecomponent aging
is compensated at 5, though
readjustment will not be re-
tuired until prolonged aging
has drastieally shifted the
tolerance midpoints. The model
shown here tolerates a +5-volt
bias shift from the —33-volt
median established ut & nomi-
nal 113 line volts.

Mark-Space Adjustment

With 0.004- to 0.01-iuch re-
lay armature travel and con-
tinuous 15-w.p.m. dots, f¢3 is
sef, for half-scale reading of
an ohmmeter connected across

T Civen in Part L1,

‘I'his top view xhows why
the author does not recomn-
mend building the key into a
small volume.
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Fig. 3 — Optional output circuit for the Ultimatic.
If this circuit is used, the heaters of F3}s must be
moved to the yround end of the heater string in Fig. 1.
C) - Metallized capacitor.

the output terminals. Then at the desired maxi-
mum dot speed the relay spring tension is
adjusted for midscale on the ohmmeter. Steady
dashes should read one-quarter scale. The two
adjustments interact a bit, so two or three runs
may be necessary to establish a constant mark/
space at all speeds. Since R3 atfects the top speed,
Ky is set last, with Ky at minimum, for the desired
top speed.

With electronic output, &, of Fig. 3 is set, on
spacing output, for slightly
more than cut-off for the vac-
uum-tube keyer to be used.
Rz of Fig. 1 is then set, on
30-w.p.m. dots, for the de-
sired mark/space ratio uas
indicated by final-amplifier
plate current. K2 of Fig. 1 is
trimmed for the top speed.

Test Equipment

It must be remembered
that the only test equipment
that can possibly be used to
read many of the voltages in
the Ultimatic is a v.t.v.m.
with an input impedance on
the order of 30 to 50 megohms,
or an equivalent cathode-fol-

lower device. Even with a l-megohm isolating
resistor in the probe, the triggers will sometimes
be tripped by capacity as contact is made. To
determine which way a circuit is stabilized, it is
best to read across the cathode resistor, touching
the grid-plate strings only for an actual voltage.

Learning To Use the Key

Trial runs on guinea-pig operators indicate
that it takes a little time to reéducate one’s
reflexes so that at high speed one can take full
advantage of all of the sequencing functions and
leeway tolerances. Full use of the seizure function
culls for a considerable departure from standard
techniques. However, the new tricks are readily
acquired because they demand much less effort.
One who has never used anything but a pump
handle has a nice advantage and can master the
gadget much faster because he has no cortical
synapses to disconnect, nothing to unlearn. How-
ever, and this is the beauty of the thing, whatever
technique is being used on the present bug or
start-stop autokey will produce perfect results at
usual sending speeds after 5 minutes of practice.
Mastering the tricks simply calls for experimenta-
tion, using the functional summaries and specific
examples a8 guides. Every operator will acquire
his own personal technique, equally good but
possibly different. Initial practice should be at
low and moderate speeds to facilitate study of
the relationships between the Selector-memory-
sequencor, the time base, and the hand.

A bottom view of the key
clinches the argument for
allowing more room for the
circuit components.

April 1955
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Graphical Symbols

mg nivots 1n thig

for Radio Diagrams

Including Criticisms of ‘‘Condenser’’ and ‘‘Capacity’’

BY HAROLD P. WESTMAN *

¢ A new American Standard covering
symbols for use in electrical circuit dia-
grams was adopted last year, and there is
now under way a serious effort to per-
suade all users of such symbols to make
their practices conform with it. The ad-
vantages of having one universal lan-
guage instead of a large collection of
dialects should be obvious, and begin-
ning with this issue the symbols in QST
schematic diagrams will be those of the
new Standard.

for the drawings that we use in circuit

diagrams. Originally, they were crude pic-
tures of actual pieces of equipment but, to save
time and to permit a drawing to represent more
than one manufacturer's design of a part, the
finer details were soon omitted and the pictures
gradually lost their resemblance to the actual
cquipment. They developed into symbols rather
than pictograms. In practice, this means that
now we have to learn the meanings of these
symbols because they don't look enough like
the actual equipment for us to.identify one from
the other. Life does get complicated.

Those of us who are intcrested only in radio
have learned quite a number of symbols and are
entirely willing to go on using them until we
find that they no longer suit our needs. This is
also true of people concerned only with power
applications of electricity. Unfortunately, these
two groups paid very little attention to each
other's symbols over the years with the result

* Editor of Electrical Communicution, International Tele-
phone and Telegruph Corporation, 67 Broad St., New
York 4, N. Y.

1 American Standard Graphical Symbols for Electrical
Diagrams, Y32.8-1954," issued by the American Standards
Association, 70 Fast 45th St.. New York 17, N. Y. (Price,
$1.25, postpaid.) Published as /RE Standards on Graphical
Symbols for Electrical Diagrams, 1964, by the Institute of
Radio Engineers, Proceedings of the 1.R.E., volume 42,
pages 965-1020; June, 1954.

GRAPHICAL sYMBOLS i the high-brow name

that direct couflicts developed for such funda-
mental units as inductance, resistance, and ca-
pacitance.

During the second World War, the armed
forces in the United States arranged something
of the nature of a shotgun wedding and both the
power and communication engineers agreed *for
the duration” on a set of basic symbols that did
not contradict each other. These were put in
effect by QST at that time.

Unfortunately, there has been some tendency
on both sides to drop back into our old habits
and this was encouraged to some extent by the
fact that the wartime action concerned only a
few basic symbols; other points of confusion
existed in the remainder of the stundards.

New Symbol Standards

After several years of work. a new American
Standard ! has been approved and it replaces
five previous standards on clectrical graphical
symbols. This single standard includes symbols
for both communication and power drawings. It
contains symbols for all items that were in the
previous standards and many more.

Numerous changes have becn made so that
the symbols will be vonsistent with each other
and while in some cases more than one symbol is
permitted for a given item, there are no cases
where a symbol has more than one meaning.
Thus, the reader should never be in doubt as to
what the author intended even though the author
may have had a choice as to the particular form
of the symbol he would use.

In general, there will undoubtedly be a tend-
ency for each group to use those new symbols
that are most like the old familiar forms. In
some cases, the new symbols are easier to draw
and will be used for this reason.

Fig. 1 shows where the greatest conflicts were.
The communication resistance and the power
inductance were identical us were the commu-
nication capacitance and the power open con-
tacts. Briefly, the power people gave up the

(Continued on page [24)

POWER  |COMMUNICATION COMPROMISE N
RESISTANCE MW~ OR —AW\— .
Fig. I — Symbols for basic
INDUCTANCE —AM— —TV— JYYYL OR =0 electrical quantities as used
originally by powlcr anddcozll:-
nication pcople, and t
CAPACITANCE — = __‘ |—‘ '_‘i (_" :::)lin[;‘rolr‘t)u ise c»1_vmbol»1 nmf'
standard for both groups.
CONTACTS OPEN — >l ~=or *|
CLOSED — - - R ¢

16

QST for




% He o e i (I
Single cell  Multicell Fixed Variable =~ Split-stator  Feed-through
ANTENNA BATTERIES CAPACITORS
MALE —> o—1""

~—

0~ e O D —@-ﬂ;@- M =
QUARTZ Contacts  Receptacle Plug Gaxial Receptacte Coaxial Pluq Female  Male — Jack Plug
CRYSTAL CONNECTORS

-1 & Ff EEY

Alr Core  Iron Core /Zzpped Adjustable
INDUCTORS : KEY

FUSE GROUND HEADSET

X Insert Appropriate Designations:

_@_ A-Ammeter M - Motor
v ~Voltmeter G ~Generator

MA-Milliammeter ete.

Incandescent  Pilot Neon (A.C) etc.
LAMPS METERS MACHINES MICROPHONE
S.P. o’_P S.P.D.T.
ST ot i 4 %., éf
B T T
Normally Qpen  Normally Open Half-wave Bridge Ft.xed Tapped  Adjustable
RELAYS RECTIFIER, CONTACT RESISTORS
Yy e o
—— : ! ! } ﬂ‘—‘,— ==r= :cﬂ oo 0) 0"8 OR 0
ree—med N ’
~" Shielded  Shielded  Coaxial s
General  Enclosure Wire Multiconductor (Cable p SPs. ;-oyﬂep o Multzpomt
SHIELDING SPEAKER SWITCHES
bl
1 A T I I
i le ” [ ductors  Conductors _Chassis
Air Core  lron Core idﬁgﬁﬁi Ag‘{{z;s'lﬁbe with Link lermina Cra%nz gZZZ éc ors o ,;d mwm“fg”
TRANSFORMERS ~ VIBRATOR WIRING

nor T"'i**-@#
Indirectl, Cold gna/ Plate D%zegéon F%J
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Fitment Hedted Cathode Triode Pentode R‘g’%,

ELECTRON TUBE ELEMENTS EXAMPLES

Fig. 2 — Representative symbols according to the new American Standard. These are typical of what will be the
future QST practice, and in some cases involve a choice where alternatives are permissible. An important change is
tlhe omission of a "hook” where one wire crosses another without making a connection. A connection is shown by a
Jdot,

The small circle is used oniy as a terminal (including a switch contact as a terminal) and does not represent a
pivot in the switch and jack symbols shown ahove. Terminals may be indicated by adding the small circles to any
component but the new Standard does not require their use.

Note particularly the symbol for a chassis connection, It does not imply that the chassis is connected to earth.
If an actual ground connection i8 necessary, it will be indicated.
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A Radical Approach to Single Sideband

Revolutionary Ideas for Simplifying ‘Phone Communication

BY LARSON E. RAPP,* WIOU

e Hlerc is an article that no discerning
‘phone man can afford to pass up. Al-
though the ARRL Laboratory staff has
not had an opportunity to confirm Mr.
Rapp’s findings, past cxperience with
his disclosurcs have shown us (and our
readers) what we can expect from this
sage.

active radio amateur that the most progres-

sive step in the past pentad has been the
immediate and wholehearted acceptance of
single-sideband telephony. One has only to listen
in on any of the low-frequency ’phone bands and
hear the pionecrs patiently explaining the virtues
of 8.8.b. to the younger and more timid amateurs
to realize that some really splendid work is being
done. Many old-timers can be heard jocularly
referring to the medium as ‘“Chinese modula-
tion”" or ‘“those Donald Ducks,” in an obvious
effort to put the newcomers at ease.

However, because there is still some reluctance
on the part of technically-unskilled amateurs to
adopt single-sideband technique and thus enjoy
its advantages, the author feels that the time is
right to disclose his latest invention. Although
originally developed for patent purposes only,
the invention is too meritorious to be withheld
from radio amateurs, who are always willing to
try anything if it is simple and cheap enough.
KErgo, before disclosing the invention and the cir-
cuits, it is well to review a few basic principles.

The generally-acknowledged audvantages of
single-sideband are greater cffectiveness for the
same total power to the transmitter, ability to use
voice-operated break-in, and freedom from TVI.
On the debit side of the ledger are the use of un-
familiar circuits, inability to use a.v.c. and
S-meter at the receiver, and the tendency of
SWLs to overlook such a signal in favor of one of
the a.m. variety. It occurred to the author that
what wuas needed to make single sideband uni-
versally acceptable was a simplification, both at
the transmitting and at the receiving end, and
this reasoning wuas confirmed by consultation
with several other experts in this and allied
ficlds. Since ‘‘a clear statement of the problem is
the first step toward u solution,”! no time was
lost in getting down to work. Through fortuitous
and careful design, the eventual solution also
overcame the objectionable characteristics of
conventional (and now old-fashioned) s.8.b.

* Kippering-on-the-Charles, Mass.

! Humperdinck, E., **Orfeo ed Euridice," Part [V,

2 Rapp, ‘' The Double-Spectrum Theorem,” QS7', April,
1952,
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THERE can be no question in the mind of any
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The Approach

Referring to the literature on single sideband,
it is almost amusing to observe how blindly one
investigator follows another in approaching the
problem, with the incvitable result that they have
ull overlooked the very obvious simplification that
will soon be disclosed. For example, every author
starts out by describing a double-sideband-plus-
carrier a.m. signal, and then laboriously tells of
methods for first eliminating the carrier and then
one sideband. It is this line of reasoning that has
resulted in a blind spot in the thinking which,
fortunately, is about to be removed.

Your author approached the problem from
another tangent. Having observed that s.s.b.
operators still suffer occasionally from BCI (in-
terference to broadcast receivers), and recalling
that narrow-band f.m. is immune to BCI trou-
bles, combining the merits of n.f.m. with s.s.b.
seemed like & fruitful avenue of approach. It was,
and the final solution was really too good to be
true. It is being disclosed now so that others can
uppreciate its advantages.

The Solution

Ag all amateurs know, an f.m. signal is gener-
ated by a reactance modulator working on an oscil-
lator to swing the frequency back and forth about
a mean frequency called the carrier frequency. To
generate a single-sideband-f.m. signal, the author
cleverly reasoned that it was only necessary to
swing the frequency on one side of the carrier - on
the low side for the low sideband, and on the high
side for the high, or upper, sideband. Fortunately,
this offered no great problem, since part of the
technique had already been disclosed in an earlier
paper.? Hence, the generator for a s.s.b.-f.m.
signal requires only a speech amplifier of suffi-
clent  gain, a ‘“positive/negative’” modulator
driving a reactunce modulator, and an oscillator
followed by suitable amplifiers. The desired side-
band is selected, of course, by switching to either
the “positive” or the ‘“negative” modulation
condition.

Astute readers will immediately ask, “But
what about carrier elimination?’”’ This is a good
question, but onc that shows a lack of basic un-~
derstanding of the system so far. 1t should be
obvious that the carrier isn’t present while it is
busy swinging over the ‘‘sideband” portion of
the spectrum, and hence it s oniy necessary to
eliniinule the currier while one isn’t talking. This is
not a difficult prob