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BUSINESS AS USUAL2... Hardly! We'd say
that it’s a “topsy-turvy” business, at best.

Unprecedented requirements for our military
services . . . as well as for the armies and
navies of the United Nations ... have trans-
formed our normal surpluses into acute
shortages.

However, despite many severe curtailments,
our regular clients have not been unduly in-
convenienced, and every possible effort is
being made to continue serving them.

You can help us expedite such deliveries by
scheduling your requirements for the future,
NOW . .. and by forwarding priorities exten-
sion certificates, whenever these are available.

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET

BROOKLYN, NEW YORK
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and tremendpus facilities for turning ofut the |
“World’s Best” in equipment will be ey

determining factor.

Communications are playing an increas- |
ingly important part in our National Defense
on land, at sea and in the air. We are justly
proud that we have a hand ’
in creating communica-
tions equipment for our
country.

Model S-27 (illustrat-
ed) FM-AM reception. 15
tubes. 3 bands. 28 to 145
me. $195. Model S-27B.
38 to 165 me. $195.

\

CHICAGO, U. 8. A,

I‘A/ew Conmmunicateons Open,!



Hallicrafters receivers and transmitters
are making history in keeping communi-
cations open for the armed forces of the
United Nations. We wish we were at liberty
to name places and dates but of course that
is impossible just now. However, as soon
as we can, we want to write the achieve-
ments of this equipment. We are as proud
as though we had several thousand sons in
the service. You can be assured we will
continue our efforts until victory is final
and complete. The SX-28 (illustrated) 15
tubes, 6 bands. 550 ke. to 42 mec. $179.50.
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CHICAGD, U. 5. A,
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Section Communications Managers of the A.R.R.L. Communications Department

Reports Received. All amateurs, especially League members, are invited to report communications activities, training
plans, code classes, theory-discussion groups, civilian-defense bulidmg or planning each mid-month (16th of the muuth for
the last 30 days) direct to the SCM, the admiuistrative official of ARRL elected by members in each Section whose address
is given below. Radio Club reports and Emergency Coordinator r i}orts rei:resentm community orgamzcd work and plans
and progress are especially desired by SCMs for inclusion in QS Field Organization appointments with the
exception of the Emergency Coérdinator and Emer%ency Corps posts, are suspended for the present and no new appoint-
ments or cancellations, with the exception named will be made. This is to permit full efforts of all in Emergency Corps plans.

. iiem . enen o =. « ATLANTIC DIVISION . _
Kastern Pennsylvania W3BES Jerry Mathis 6208 Master St. Philadelphia
Maryland-Delaware-District 9701 Monroe St.
of Columbia W3CIZ Hermann E, Hobbs Silver Spring P. O. Linden, Maryland
Southern New Jersey W3CCO Lester H. Allen 704 Quinton Ave. Trenton
Western New York WSPLA Fred Chichester Sonyea
Western Pennsylvania WS8CKO E. A, Krall 703 Broadway East McKeesport
- CENTRAL DIVISION, . .
Ilinois WOILH Mrs. Carrie Jones 24()7 Lentral Ave. Alton
Indiana W9ARB Harry B, Miller 729 E. Lowell Ave. Mlshawaka
Kentucky WIARU Darrell A. Downard 116 N. Longworth Ave. Louisville
Ml(hlgan WSDPE Harold C. Bird R.ED, 2 Pontiac
Ohio WBA? Gibbs 103 Broad St. Wadsworth
Wisconsin WOUIT AIdrlch C. I\rones 2702 S. 46 St. Milwaukee
. - DAKOTA DIVISION
North Dakota ’VQRPJ Don Beaudine 620 Firgt N St. Fargo
South Dakota W9, AD% . C. Mohler Box 149 Rapid City
Northern Minnesota WIEU. Armond D. Brattland Birchmont Rd. Bemidji
Southern Minnesota WOYNQ Millard L. Bender 608 N, Huroun Ave, Spring Valley
. . - - DELTA DIVISION ~
Arkansas WSGNV John R. Sanders P. O. Box 1563 Little Rock
Louisiana WSDWW Wilkinson, Jr. Room 313, Jefferson Hotel Shreveport
Mississippi WSEGE S enton Cain 221 E. Monticello Brookhaven
Tennessee wW4DDJ M. G. Hooper 4908 Georgia Ave. Nashville
= i HUDSON DIVISION.
hastern New York WILU Robert E. Haight 356 West 34 St. New York City
N. Y. C, & Long Island W2AZV E. L. Baunach 102 Central Ave. Massapequa, L. L.
Northern New Jersey W2LMN Edward Gursky, Jr. 367 Van Winkle Ave. Hawthorne
. — MIDWEST DIVISION.
Towa* WOPJR L. B. Vennard 1113 So. 9th St. Burlington
Kansas WIAWP A, B. Unruh 1617 S, Seneca St. Wichita
Missouri* WOIAE) Wm. G. Skinker . 7126 Pershing Ave, Univ crsxty City
Nebraska > WOWKP Garold Bennett 214 East St. Hastings
—NEW ENGLAND DIVISION N
Connecticut WIKQY Edmund R. Fraser 48 Willow St. West Haven
Maine WIBAV Ames R. Millett 37 Morning St. Portland
Kastern Massachusetts WIALP ¥rank L. Baker, Jr. 91 Atlantic St. North Quincy
Western Magsachusetts WIJAH William J. Barrett 239 Columbia St. : Ada
New Hampshire WIFTJ Mrs. Dorothy W Evans P. O, Box 312 COT d
Rhode Island WIHRC Clayton C. Gordon 70 Columbia Ave., Gaspee PlatLau Warwick
Vermont WIKJG Clifton G. Parker Box 537 Morrisville
e . NORTHWESTERN DIVISION —
Alaska KIGNN James G, Sherry _ Chicagof
Idaho WICRL Clifford A. Jessup Post Office Dept. Moscow
Montana WwWIiCcPyY Rex Roberts Box 1088 Glendive
QOregon W7GN& Carl Austin 1137 Federal Bend
Washington W7EP Carl F. Hofmann 4413 East E St. Tacoma
PACIFIC DIVISION —
Hawaii KOETE Krancis T. Blatt 837 16th Ave, Honolulu
Nevada W6BIC Edward W. Heim 509 Claremont St, Reno
Santa Clara Valley W6IUZ Earl F. Sanderson 101 Claremont Ave. San Jose
East Bay W6TI Horace R, Greer 414 Fairmount Ave. . Oakland
San Francisco W6CIS Kenneth E. Hughes 209 Lincoln Way San Francisco
Sacramento Valley WOMDI Vincent N, Feldhausen 113 South Quincy St. McCloud
Philippines KEAIGR 1. ckard Box 849 Manila
San Joaquin Valley * wWoeQDT Route 5 Modesto
- ROANOKE DIVISION, .
North Carolina WiCY W. J. Wortman P. 0. B Morganton
South Carclina W4B%E/ANG Ted Ferguson 1213 College St Columbia
Virginia * W3B! Thomas S. Jones 2918 Montrose Ave. Richmond
West Virginia W8JRL Kenneth M. Zinn P. O. Box 132 Clarksburg
ROCKY MOUNTAIN DIVISION
Colorado WOEHC Carl C, Drumeller 72314 N. Tejon St. Colorado Springs
Utah-Wyoming WIGZG Henry L. Schroeder P. O, Box 731 Laramie, Wyoming
__SOUTHEASTERN DIVISION e
Alabama W4DGS James F. Thompson 12 Clanton Ave. Montgomery
Waucoma Apts.
Eastern Florida WHPEI Carl G, Schaal Lakeview Hotel Clermont
Western Florida W4AXP Oscar Cederstrom Second St. & Bruce Ave. De Funiak Springs
Georgia W4AOB William U. Hanks 4 Hunter St., S.E. Atlanta
West Indies (Cuba) CcM20rpr Mario de la Torre Escobar 110 Altos) Habana, Cuba
(Puerto Rico-Virgin [slands) K4KD Everett Mayer 24 Lindberg Santurce, P, R.
SOUTHWESTERN DIVISION
Los Angeles WGMgM Ralph 8. Click 1038 Milwaukee Ave. Los Anxeles
Arizona WOKOL John K. Oliver Box 642 No.
San Diego WGBKZ Louis A. Cartwright 7214 Fay St. %olla
- S WEST GULF DIVISION.
Northern L'cxas WSHIP George W. Smith Route 2 Celina
Oklahoma WSGFT Russell W. Battern Bax 290 Enid .
Southern Texas W5SMN Horace E. Bidd 1746 Schley Ave. San Antonio
New Mexico WSENI Dr. Hilton W, Gillett Lovington
MARITIME DIVISION
Maritime VEIDQ AL M, Crowell 69 Dublin St. Halifax, N. S.
. ONTARIO DIVISION,
Ontario VE3EF Flying Officer Donald R, Gunn ¢/o Canadian Bank of j
Commerce New Toronto, Ont,
QUEBEC DIVISION,
Quebec VE2CO Lindsey G. Morris Apt. 6, 4510 Girouard Ave,,
N.D.G, Montreal, P, Q.
VANALTA DIVISION,
Alberta VE4GE C. S. Jamieson 581 W. Riverside Drive Drumbheller, Alta.
British Columbia VESDD C. O. 1. Sawyer 2634 West 31st Ave. Vancouver
. PRAIRIE_DIVISION.
Manitoba VE4AAW A, W, Morley 747 McMillan Ave, Winnipeg
Saskatchewan VE4SY Arthur Cheswurth _ 1071 4th Ave.,, N.W. Moose Jaw

*Officials appointed to act until the membership of the Section choose permanent S.C.M.s by nomination and election.
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The history of CENTRALAB can be
read in its advertisements down
through the years. New develop-
ments . .. the result of research and
pioneering . . . keep Centralab con-
stantly in the vanguard.

Today ... research alone is not enough...

the demands of the present emergency call
for an "ALL OUT"” program of production.

In ‘42 CENTRALAB will not fail to maintain
its record, In ‘42 as in ‘22 and ‘32 . . .
always “SPECIFY CENTRALAB”,

Div. of Globe-Union Inc., Milwaukee, Wis.

CONTROLS - SWITCHES
RESISTORS
CAPACITORS




THE

AMERICAN
Ranto

Reray
Lragur

PDirectors
sidert

Pre;
GEORGE W BAILEY, . L LCWIKH

Webster Road, Weston, Mass,

CHARLES E. B
Box 55, Yuma, Aris,

Canadian szmlManaacr
ALEX REID.,,...... Liaaevveqse, . VERBE
169 Logan ‘Ave., St. Lambert, . Q.

Atlantte Divis{on
WALTER BRADLEY MARTIN......., W3QV
¢/0 Naval Alr Station, Lakebhurst, N. J.

GOODWIN L. DOSLAN ........... LWETSN
0 No, Clark St., Chlcago
Dakaota Diviston
TOM E. DAVIB. ... 0iviainnnipnennnn WIVVA
915 W. Becker Ave., Wilimér, Mion.
Dcua DHuiston
E. RAY ARL ............. W581

2.0, Box 286, Pine Bluf, Ark.

fon
KMAN....W2DSY

Hudson Digls:
ROBERT AKERIDGE KIR
250 Alpert Place, Elberon, N. J.

Alidwest Division

FLOY. NORWINE, JR........... WISERC
7405 Hiawut;ha Ave., Richmond Helghts, Mo,
New Enpland Division
PERCY C. NOBLE, .. ... 00.cuvinnin WiBVR
37 Broad Bt., Westfield, Mass,
Northwestern Divizton
KARL W, WEINGARTEN........... .. W7TBG
3219 N. 24th St., Tacomsa, Wash.

Pactific Divtsion
J. L. MCCARGAR. .. ..o vrurn. e JWEEY
06 Hamiiton Pi., Gakiand, Caiif.
Koanoke Dirtslon
H. L. CAVEI\ESS ................... W-:DW

Rocky Moumain Divisian
C. RAYMOND STED.

........ WSCAA
925 Sa. Gaylord St., Denver
outheastern Diviston
WILLIAM C HELTON....... weseo . WAASR
ox 652 Daytona Beach, Fla.
Soutktham Distston
JOHN E CKEL. .o vuzsan WEBKY
801 E Calfornia St.. Whittier orsit
G’ulf Dmmm (deing)
.............. WENW

\\'AY‘LAND M
Ro

HE AMERICAN Rapro REray Leacug, Inc.,
Tis a non-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, 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 main-
tenance of fraternalism and a high standard of
conduct.

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. Its affairs are governed by a Board of
Directors, elected every two years by the general
membership. The officers are elected or ap-
pointed by the Directors. The League is non-
commercial and no one commereially engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its board.

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

Inquiries regarding membership are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite. Correspondence should be addressed
to the Secretary. ]

Past Presidents

Hiram Percy Maxmm, WIAW, 1914-1936
Evcene C. Woobrurr, WSBCMP, 19361940

Officers
President................. GeorceE W. BaiLey, W1KH
Weston, Mass.

Vice-President. . . ........ CuarLes E. Braracg, W6GG
Yuma, Ariz.

Secretary . .............. KennNeTH B. WARNER, W1EH

" West Hartford, Connecticut
Communications Manager. . .F. Epwarp Hanoy, W1BDI
West Hartford Connecticut
Acting Treasurer. ............. ..Davip H. HoucaToN
West Hartford, Connecticut

General Counsel. .......... s Paur M. SecaL
1026 Woodward Building, Washington, D. C.

Address all general correspondence to the administrative
hea rs at West Hartford, Connecticut.



“IT SEEMS T0 US—"

THE TIME HAS COME!

Tuis country has before it a task the
difficulty of which must not be underesti-
mated. All the energies and intelligence of the
nation are necessary to its accomplishment.

There is an immense need for skilled radio
personnel. Many thousands of us are already
gerving in the armed forces. Others of us are
finding our places in technical positions di-
rectly connected with the war effort. Most of us
who stay at home are offering our services in
loeal auxiliary eommunications. All of us can
do something. We know that the radio ama-
teur will bring to these tasks the fidelity and
competency which are traditional to him, and
that he will again demonstrate that there are
few jobs in radio that an amateur cannot do
better than any one else.

The radio needs of the Services are particu-
larly acute. The time has now come when every
avallable radio amateur should place at the
disposal of his country the skill and knowledge
which he has acquired through the years of
building and rebuilding transmitters and re-
ceivers, the days and nights of transmission
and reception through interference and static.
The trained ears, the clever hands, the keen
minds — they are needed by the United States
of America. If you can be spared from home
you are wanted in the Army or the Navy, and
you are urged to seek enlistment or a commis-
sion in the service of your choice.

A.R.P. COMMUNICATIONS

JusT as we went to press last month
the griefs associated with the “reactivating”
of ham stations for civilian-protection purposes
caused DCB and FCC to wash out all author-
izations and prepare for a new start— as
reported in this month’s “Happenings.”’

As we close our pages for this issue the mat-
ter is still in process and no announcement is
available. However, the new deal moves closer
and this is our understanding of the status of
things: DCB is understood to be receptive
towards an officially-requested plan to employ
amateur apparatus and amateur services in
ARP secondary communications if the needs
of national security are met. OCD is keen on

such amateur collaboration, definitely wants
it, and is preparing a detailed plan for DCB’s
consideration. It is believed that such a plan
will propose that the commanders of the local
Citizens’ Defense Corps be responsible for the
operation of the amateur stations and that
such operation be confined, for the time being,
to the ultrahighs. The expectation is that a
proposal of this nature will receive DCB’s
blessing and result in the issuance of detailed
regulations by FCC to govern the new ar-
rangement. It could also be expected that the
issuing of new operator licenses would be
resumed at the same time, not only to facilitate
CDC communications but because the ¢ ticket”’
ig an attestation of operator proficiency which
ig recognized for enlistment in both Army and
Navy. At the moment, we are QRX for
Washington, When the announcement is made,
ARRL Hgq. will rush the particulars to directors
and their alternates and assistants and to
the SCMs and ECs and clubs. Keep in
touch.

Meanwhile another angle of approach is
developing. In some cities the responsibility
for ARP communications rests with the police
radio systems, which are expanding under
‘“police experimental’’ licenses to carry their
inereased load — on u.h.f. Providence, R. I.,
has been the first city to embrace this solution
and may be used as an example. Under an
FCC “X’ license, its police department has
the use of four police frequencies in the 116-117
Me. vicinity, one of them being 116, 150 ke.,
just outside our 214-meter band and reachable
by practically all amateur gear. Amateur sta-
tions are being bought by the city under a
resale agreement and are being installed in
control points, schools and other needed spots
in the ARP plan. About fifty local amateurs
are being sworn in as unpaid members of the
police foree, issued eredentials, and assigned to
posts of service. The whole thing is now part
of the municipal police radio system.

We may remain confident that a place in
civilian-protection work will soon be made for
the w.h.f, stations and services of amateurs —
quite possibly before this issue of QST
reaches you.



CARRYING ON

Tuis League intends to carry on
throughout the war. We have much to do. Our
headquarters establishment is groaning with
overload in every department, almost every
bit of it associated with the war effort. As
you've seen in QS7T"s pages, we’ve been design-
ing special apparatus for ARP communica-
tions, gear eastly and inexpensively built for
this particular purpose. We have before us a
task of the first magnitude in arranging for the
effective participation of amateurs and their
apparatus in this civilian-protection work in
every city in the land, and in planning the
other communication needs that will inevitably
arise. We are-very busy finding skilled people
for crying government and defense radio jobs.
We're finding hurry-up apparatus for the mili-
tary services, writing training manuals, pro-
moting wholesale code instruction, planning the
organization of an amateur intercept corps.

The League must maintain the Washington
liaison: to represent us through these changing
times, to watch over our frequencies, to see
that we get them back when the national job is
done. In particular, we must keep ARRL go-
ing so that QST may continue to come to us
each month with the news of each other, of the
jobs to be done, of the new developments —
now that we cannot chew about these things
over the air.

Yes, we all need the League. And we at
ARRIL hq. will say quite frankly that the
League needs the support of every amateur.
It is necessary if this useful work is to be con-
tinued and the amateur position safeguarded
for the return of peacetime operating. Wher-
ever you go, wherever the war effort takes you,
we ask you to maintain your membership in
ARRL and your subseription to @ST. It will
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25TH ANNIVERSARY

When you have been a member of the League a
few years your membership card maturally gets a bit
battle-scarred. Here’s one that shows 25 years of
membership without a Ilapse-——and if member
McGuffage had maintained the same QTH we would
have been able to sneak on a few more before the card
had to be turned!
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keep you a part of things back home, help us
pay the printer, and bring you each month the
news of what is going on.

Which reminds that much is going to be go-
ing on. Amateurs are peculiar people, as has
been sagely remarked under all sorts of cir-
cumstances. While we’ll be interested in read-
ing of the radio gear of other services and in
studying theory, we’re primarily communicat-
ing people. Talk all you want about how
things work, what we really want is two-way
communication with each other by means of
key or mike. Radio may be temporarily out for
most of us, but there are other ways. Radio
amateurs are the heirs of the old backyard
telegraph gang. We can go on to other methods
during this war. Look at your own situation.
Chances are you’ve got a buddy in the next
block or two with whom you were wont to
chew the fat for hours on end in bygone days.
If radio be out, there are a myriad of other
ways of doing it: buzzer lines, carrier current,
induction, infra-red blinker, our old friend
lambda-over-2-pi, modulated lightbeams, new
things that only a fertile ham brain can con-
coct. So we're starting something, fellows! See
the announcement and dope elsewhere in this
issue. It will help you to some ideas. We recom-
mend that you get together with that buddy
and see what you can cook up. You can lick
that communications problem, have a whale of
8 lot of fun and education for yourselves. Then
tell us how you do it, so that the rest of the
gang may benefit from your experience. It’s
like the old pioneering days all over again. If a
few of us will put our minds at work on these
alternative forms of communication, we have
small doubt that in a few months many thou-
sands of us will again be enjoying local QSOs.
QSA? QTC?

K. B. W.

OUR COVER

Qur cover this issue shows WILOP
scanning the West Hartford skies from atop the
ARRI Hdq. building, endeavoring to locate a dis-
tant aircraft heard over the acoustic airplane
detection system described on page 22. Inset
is the microphone suspended in its wind- and
weatherproof housing.

At the amateur quiz program broadeast from
WICC as part of the Connecticut State Conven-
tion events in Bridgeport, W1KCS was asked,
“What is the largest selling book in the world?”
He promptly replied, “The ARRL Handbook!”

Well, after all, it has been called the “Bible”
of radio amateurs.

OST for



What Do We Do Next?

Wartime 0ffers Opportunltles for New Ham Aetivities

BY GEORGE GRAMMER,*

Thanks to the Japs, we’ve all suddenly
attained the status of ““pre-war ham.”
Until the fuss is over and we get back
once more to ordinary operating, we all
want to continue with amateur activitie®
of such nature as conditions will permit.
The inescapable necessity for closing
down on transmitting does not mean
that there’s now nothing for hams to do.
Far from it! Those who have the oppor-
tunity and time to continue with ama-
teur work can do so — the accent will
have to be shifted, of course, but the
pattern is familiar. Here are a few
suggestions.

WHAT to do in wartime? Though the
transmitter still stands beside the operating table,
its perforce darkened filaments and silent trans-
formers only emphagize the aching void in our
ham lives — those roseate hours spent in pleasant
communiestion and busy competition with fellow
amateurs. Some day, we know, we'll be back at
it again, and the memory of these dark days
of close-down will dim. But in the meantime —
what to do? )

Let’s first say that we’ll do our part in na-
tional defense — and, conditions being as they
are, many of us would have little time to spare
for hamming even if we weren’t restricted. Civil-
ian defense communication should come first, of
course, for those who won’t be in the military
services. But we’ll probably have some hours now
and then when the urge won’t be downed, when
some kind of ham radio has to be practiced even
though the old sef can’t be fired up and a hopeful
CQ broadeast to waiting ears. There’s no cause for
discouragement — barring actual radio trans-
mitting, it looks as though we could find plenty
to keep ourselves busy.

A Jot of the gang have written to tell us they
feel just that way about it. While some have
curled up their toes, they’re very few indeed
compared to those who say, in essence, “Well, it’s
come. Let’s make the most of this forced retire-
ment to try some of the things we've always
wanted to do but never had time — or necessity
— for. We've been so busy on the air that we've
let a lot of things slide. Now’s the time $o catch
up'"

* Technical Editor, QS7T.

March 1942

WIDF

They’re right. Amateur radio has never been
wholly a matter of two-way communiecation, al-
though no one would dispute that communica-
tion has been the most important part of it. Odd
as it may seem to many, there are plenty of hams
who Fet their fun out of fussing around — experi-
menting, to be dignified — with equipment which
seldom, if ever, is put on the air. Those fellows are
curious to know about things — why they work,
why they don’t work, how they can be made to
work better. Maybe everything they do merely
duplicates something which has been done before
— but there is no substitute for first-hand knowl-
edge. The pursuit of such knowledge can be a lot
of fun, whether or not an ulterior motive lurks
in the background.

Now the fact is that we can do all those things
we could do before except radiate signals. There
are no restrictions on receiving, for instance,
except the need to preserve secrecy of messages.
Years ago there was an amateur cult which spe-
cialized on receiving — in the days when it was
counted g real achievement to hear POZ or MUTU,
or to pick up 600-meter signals from far-distant
ships or coastal stations. The super-DX of short
waves changed the thrill of hearing foreign sta-
tions to a commonplace, but there is still a lot
to be said for just plain listening when some at-
tention is paid to the content of what’s heard. How
many present-day hams have ever listened from
600 meters up? How many know what goes on
between the ham bands? And speaking of listen-
ing, there’s a national defense angle too. There’s
an opportunity for us to help in spotting some of
the phonys that are bound to be on the air in
wartime, reporting signals which seem to be be-
having suspiciously, getting directional *fixes”
on them. Direction-finding is an art in itself, par-
ticularly over long distances, and one which could
keep any amateur occupied for a long time; setting
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up a good direction finder is far from being the
easiest thing in the world. We’ll have more on the
subject in a future issue.

Too many of us think of a receiver as some-
thing that comes in an iron box — when the neces-
sary number of dollars is available to lay on the
counter, How many can honestly say they have
any comprehensive knowledge of how the circuit
is supposed to work? Some of the remarks we’ve
heard on the air about receiver “faults” or per-
formance (or lack of it) certainly have not re-
flected any great knowledge on the part of those
making them. And since receivers are hard to get
now, why not use this period to do two things —
first, find out how and why the black box works;
second, figure out how its faults can be overcome?
Besides providing something interesting to do, it
should pay dividends in stepped-up perform-
ance,

We needn’t stop there, however. New ideas are
and will be coming along — for instance, pano-
ramic reception, described in another article in
this issue. If we could only have had one of those
gadgets in the last DX contest! Imagine being
able to keep continual tabs on four or five im-
portant multipliers, taking advantage of the many
opportunities that are bound to be missed when
only one station can be heard at a time!

For the uw.h.f. men — and those who have any
thoughts in that direction, too — this is a really
good opportunity to get better receivers under
way, and a chance to do some experimenting
with f.m. reception. With f.m. broadecasters open-
ing up all over the country there will be signals to
practice on; signals which, incidentally, provide
a means for checking the results of modifications
made in r.f. stages, mixers, antenna coupling
systems. The fact that the family can get a taste
of high-quality broadcasting shouldn’t hurt any
in such a program. This in turn leads to such
things as building high-fidelity amplifiers, im-
proved reproducing systems, things most of us
have promised ourselves we’d do some day — but
somehow that day never seemed to come. Why
not now?

And, speaking of receiving, how about extend-
ing it to recording? Probably no one needs to be
told that home recording has been the most popu-
lar innovation in radio in years. We can go s bit
further, tinker with the recording gear to make it
suitable for recording high-speed stuff, possibly
turn up something that will be useful to the au-
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thorities. Homemade tape recorders are some-
thing to think about, too.

Yes, there ought to be plenty to do in the re-
ceiving line, It’s not impossible that some organ-
ized activities, linked up with national defense,
are in the works,

Now, on another subject, maybe the rig could
stand a little overhauling. Not rebuilding, per-
haps; it would be just as well to wait a bit and
see what developments come along in the interim
while we’re off the air. But certainly any equip-
ment we have now should be usable after the war,
and it’s the exceptional transmitter that hasn’t
a few bugs that need to be eradicated, small oper-
ating conveniences that need to be added, minor
changes in design or layout that ought to be made.
There’s no objection to carrying on such revamp-
ing and testing, so long as no signal is radiated.
But don’t take it for granted that a signal won’t
get out just because the antenna isn’t connected
as in days of yore. A tank coil can radiate, es-
pecially if it’s operating without a load to absorb
the power. An elementary precaution that should
always be taken is to move the feeder connections
as far as possible from the transmitter and to tune
the whole antenna system to some frequency
considerably removed from that on which the
testing is done. With low-power stages this, plus
loading, should prevent any radiation, but if there
is any considerable voltage applied to the tube
it will probably be necessary to shield the stage.
A grounded shield made from ordinary window
screening will not be hard to put together and
ought to do the trick. Before going very far with
any such testing, try it with low power and have
some nearby ham friend listen to see if he can hear
the carrier. Don’t try keying or other direct com-~
munication via the transmitter! If it can’t be
heard with low power, run the power up to nor-
mal and try again. If the carrier can be heard at a
greater distance than a couple of hundred yards
it isn’t safe to do any testing until suitable shield-
ing has been installed. Such a range is about com-
parable to what the oscillator of & “modern”
b.c. receiver gets under ordinary conditions.

Another field which most hams have neglected,
and one in which most of us really need more prae-
tice, is that of measurements. Few of us have
even elementary measuring equipment, aside per-
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haps from a milliammeter or two for the trans-__

mitter. Now’s a good time to work on that long-
planned frequency meter, or on a standard of the
100-ke. oscillator-multivibrator type. Probably
crystals will be out of the question, but there’s
nothing to prevent work on a self-excited oscillator
to stabilize it to as near perfection as we can get.
Most hams need a general purpose multi-range
voltmeter-milliammeter and, granted that meters
are among the items missing from most dealers’
stocks nowadays, those that do have 1-mil meters
(or meters having scales near that range) prob-
ably can find such other parts as will be needed.
A simple resonance indicator (“wavemeter”) is a
mighty handy thing to have around the shack;
building and calibrating one will provide several
evenings’ entertaining work. The ’phone man
will find an af. signal generator (which may be
nothing more than a one-tube audio oscillator)
especially useful for checking up on speech equip-
ment, especially if a calibrated attenuator is pro-
vided, along with a meter of some sort (such as a
vacuum-tube voltmeter) for checking amplitude.
The vacuum-tube voltmeter, incidentally, has
lots of useful functions in an amateur station. And
how many of us have oscilloscopes? And of those
who do, how many are equipped with amplifiers
and linear sweep circuits, without which one can-
not begin to realize the possibilities of the ’scope
as a meaguring instrument? How many fellows
have ever heard of a grid-dip meter, let alone own
one? — yet it’s capable of doing things that can’t
be handled by any other simple methods. How
many own anything resembling a test oscillator,
the basic necessity for keeping receivers in align-
ment? Most of these things can be built from
junk-box parts, and once owned it will seem almost
impossible to get along without them. There’s a
year’s work at least in getting together a set of
test instruments which represents only the mini-
mum of what a reasonably well-equipped ham
station ought to have in this day and age. The
beauty of it is that most of them can be built from
salvaged parts.

This is also a good time for a little serious study
of the radio art. Even without any thought of
radio as anything other than a hobby, a techni-
cally informed amateur is a better amateur. We
expect to offer some practical helps in this respect
from time to time in QST'. A bit of code practice
wouldn’t do harm, either, especially for those
who’ve mislaid their keys for the past several
years.

Finally, we come to means of communication
other than radio, but sufficiently related to the
radio art to interest us as radio amateurs. In this
field we can include such things as wired wireless,
inductive transmission, transmission by means of
light beams (visible or invisible), inaudible sound
waves — almost .anything, in fact, except radio
and the ordinary everyday forms of communica-
tion. We'll have to curtail drastically our ideas of
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DX — but after all it’s the business of getting a
little farther than the other fellow that really
counts, whether the distance is 1 or 10,000 miles,
Most, of these methods will be unfamiliar to us in
one aspect or another, and therefore that much
more interesting. There’s an opportunity here for
clubs to organize communication groups, work
out the problems, get some activity under way.
Maybe the backyard telegraph line will be in
vogue again — modernized, undoubtedly.

And there are problems, so far as the ordinary
ham is concerned. Take wired wireless, for in-
stance. Just what is it reasonable to expect in the
way of coverage in a typical city of moderate
size? How much interference is likely to be caused
to existing services using the wires? Is radiation
appreciable when the line is strung on poles, as it
is in most cities? How much power is necessary
and what frequency is most desirable? Some of
these are discussed in another article in this
issue. Or take light-beam transmission, What
schemes can be used for modulating the beam
from an ordinary lamp of sufficient power to

WIRE TELEGRAPH
CIRCINTS ~mAY AGAIN
COME INTO USE FOR

KEEPING UP THE.
OLD FIST.

cover g reasonable distance? What are the possi-
bilities of installing s reflector at some high point
which can be seen by all the hams in a commu-
nity, directing the beam at it and thereby pro-
viding a working path when direct communica-
tion would not be possible? What optical systems
will be most suitable, and how much light is it
going to be necessary to have for working photo-
electric cell receivers? These questions may be
elementary to those familiar with the field —
but most hams are not. ,

To accumulate the information necessary for
reducing some of these things to a practical com-
munication basis, we're reviving the Experi-
menters’ Section, dormant these many years. As
described elsewhere in this issue, several projects
have been set up, and those who find one or more
of them of particular interest are invited to join,
contributing any information they may possess on
their chosen subjects. The organization will be
the minimum necessary to accomplish something
— simply a division of the total body of experi-
menters into groups, each under a leader who will
codrdinate the activities and assemble the techni-
cal and other information which accumulates, re-

(Continued on page 68)



~ Wired Wireless

Low-Fregquency Communication Over Commercial Power Lines

BY BYRON GOODMAN,* WIJPE

A s rorvtEp 0UT elsewhere in this issue,
the curtailment of normal amateur radio com-
munication need not throw all amateur com-
munication into a state of suspended animation.
For example, it is a well-known fact that so-
called ““carrier current” eommunieation is used
by both telephone and power companies for long-
range work over their wires, and the thought
that the 110-volt power lines might be utilized
for amateur communication has no doubt oc-
curred to many hams during the past several
months. Let’s look at the picture a little more
closely.

Low-frequency radio waves do not radiate as
easily as high-frequency ones because the radia-

* Assistant Technical Editor, QST.

Since

A 25-watt transmitter for wired wireless.
variable condensers large enough to give much fre-
quency change are out of the question, a tapped coil is
used for tuning.
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tion efficiency increases with the frequency. While
it is true that they can be radiated, it is equally
true that the radiators become large affairs, and
any small antenna for such work is practically
hopeless. This is a headache to the long-wave
radio engineers but a boon to the telephone and
power company men— and possibly to the
amateur. By keeping the frequency low, the
radio energy can be made to travel along wires
with little or no radiation, depending mainly
upon the balance of the two wires and their spac-
ing. The r.f. follows along the line in much the
same maunner as the 60-cycle current except that
it is much more susceptible to the by-passing
effects of lines that connect to the main line.
This is one factor that limits the range of 110-volt
power-line communication because, while the
power and telephone companies can put chokes in
strategic points along the lines that are carrying
carrier currents, the amateur must be content
with the line as he finds it.

Another factor involved in the amateur use of
low-frequency carrier current communiecation is
the proper choice of frequency and power. The
amateur might use a frequency around 40 or 50
ke. without any danger of radiation and conse-
quent interference to radio services, but there
would be the possibility of interference with estab-
lished telephone and power company service,
with its resultant ill will and possible legislation.
The same holds true of frequencies up to about
160 ke., the upper limit of the frequencies used
by the services mentioned. From 160 to 200 ke.
there seem to be no ‘‘wired wireless” services,
but the chances for radiation increase and there
is the possibility of broadecast receiver interfer-
ence in receivers using a 175-ke. i.f. By keeping
the power down to a low value (less than 50
watts), there isn’t much chance for any appre-
ciable radiation and radio interference. In any
event, the radiation can be checked roughly by
listening at a distance on a long-wave receiver.
There still remains the possibility of harmonic
interference with local b.c. receivers, but a judi-
cious selection of frequency which keeps the
harmonics farther than 10 ke. away from the local
b.c. stations will practically eliminate this prob-
lem.

The use of frequencies higher than 200 ke. is
unwise because of the increased chanees for radia-
tion. We once had the idea of using the regular
80-meter transmitter on the power lines for local
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work without QRM, and tested it with a receiver
about three miles away that was also coupled
into the 110-volt line, The signal came in over the
power lines all right — it was a fairly strong one,
at that — but the signal that came in through the
regular receiving antenna was not more than
three 8 points weaker and represented a_gignal
that would eertainly be considered a violation of
the law under the present FCC Order No. 87-A.
Hence utilization of our amateur transmitters
without modification is not a possibility, con-
venient as it would be. So, rather than skate on
thin ice, we propose that amateur wired wireless
be conducted on frequencies between 160 and 200
ke., with powers not exceeding 50 watts. The
frequencies should be selected with proper con-
sideration of possible harmonic interference in
the b.c. range and with the 175-ke. i.f. amplifiers
that may be in some local receivers. After we find
out what can be done in various localities and
under a wide variety of circumstances, it may be
possible for us to spread the limits a bit, but we
should consider at all times the possibility of in-
terference with other services and act to avoid it.

This is not a brand-new thing, but something
that has been tried before and made to work by
other amateurs. Mr. John E. Williams, W2BFD,
has put a 175-ke. signal over the lines for dis-
tances up to five miles* without any detectable
interference to other services, and with the equip-

ment to be described in this artlcle we got a good -

signal over a distance of two miles. There are so
many possibilities for complicated routing (and
by-passing!) that it is impossible to predict the
range of any installation within 2009, and it
makes a nice thing for amateurs to try for them-
selves. It might be expected that greater dis-
tances could be covered in rural areas than in
thickly populated centers, but that remains to be
seen., That is the attraction to wired wireless
— like high-frequency DX its range is fairly
unpredictable,.

A Wired-Wireless Transmitter

Any problems connected with the design and
construction of an oscillator for the 160--200-ke.
range center around the tank circuit. Using an

1 Williams, “Wired Wireless for Remote Control,” QST,
February, 1940.

If you have the urge to warm up the
old bug and chew the rag with your fel-
low hams, here is one way to do it with-
out too much trouble. The distance that
can be covered is usually limited to a few
miles (unless some enterprising experi-
menter cooks up an 1mprovement), but
that’s a lot better than nothlng Here’s
how to get started.
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A back view of the transmitter shows the antenna
condensers, Cs, Cs and Cr, and the clip used to select the
proper combination for correct loading. Note also the
4-turn coupling loop around the tank inductance.

L-C ratio that will give a decent order of stabil-
ity means using a tank capacity of at least 0.002
uid., and the average ham no longer has variable
condensers of that size kicking around the shack.
A number of b.c. tuning condensers can be con-
nected in parallel to get the necessary capacity,
but we finally decided upon the use of mica con-
densers, and a check on their performance showed
them to be entirely satisfactory for the work.
Using mica condensers means changing fre-
quency by changing the inductance unless a
large variable shunting condenser (500 wppfd. or

_more) is available. Tapping the coil is simpler

than trying to build a variometer to cover the
range, and we ended up with a transmitter that
is fairly simple (and reminiscent of 12 or more
years agol). It is not exactly a thing of beauty,
but the fact that it doesn’t cost very much to put
together should compensate for its artistic short-
comings.

The circuit, shown in Fig,. 1, is the conventional
series-feed Hartley. The tank condenser, C1-Ca,
congists of two 0.006-pfd. mica condensers in
series (to decrease the chances for breakdown),
and the frequency and excitation are adjusted by
the proper selection of taps on the coil. The
“antenna’ coupling is adjusted by the proper
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A top view of the converter. Note the adjusting screw
of the output tank condenser, Cs, just in front of the
6SAT.

selection of condensers in series with the coupling
coil, Ly,

About the best source of cardboard tubing for
the inductance is our old friend of early broad-
cast-receiver days, the Quaker Oats box. A look
at the local grocery showed this to be the only
cheap source of 314-inch diameter cardboard
tubing, and if the kitchen won’t furnish you with
one, buying a box in the store won’t ruin your
financial standing. After the contents have been
removed and the box cut down to a length of
about 434 inches, the box should be given a coat
or two of shellac. We finished ours off with gray
lacquer, but this isn’'t necessary for the proper
operation of the transmitter. The 80 turns of No.
18 enameled wire should be wound on as tightly

Fig. 1— Circuit of the wired
wireless transmitter.

C1, C2 — 0.006-xfd. mica, 2500 volts.

as possible. The taps at every 5th turn are made
by twisting a 1-inch loop of wire tightly forseveral
turns at each tap so that it will not twist apart
as the rest of the coil is wound. When the coil is
finished, the loops can be scraped bare of insula-
tion with a knife or fine sandpaper. As a final
touch, spots of Duco cement can be used to secure
the twisted portions.

The framework used to support the coil and
other components was made of }4-inch plywood
except for two corner strips at the top of }4-inch
square stock and the two bottom strips of 1- by
2-inch wood. The whole assembly is held together
by brads and glue. The box was made just wide
enough to allow the coil to be pushed in, and the
spring of the sides is enough to hold the coil firmly
in place. Our box measures 674 inches high by
514 inches long by 414 inches deep.

The tube socket is set down in a hole in the
center of the top of the framework. The tank
condensers, C1 and Cy, are fagtened underneath
by screws. The grid choke, RFC, is supported on
a Y4-inch pillar on the rear screw which holds the
socket. The coupling condensers, Cs, Cs and C7,
are supported on lugs under the heads of the
screws used for coupling taps at the rear of the
box. The flexible leads to the coil are fastened
to the terminals of the tank condensers.

When the transmitter is completed, it can be
hooked up to a power supply giving 350 or 400

. volts at 100 ma. A meter and key should be put

in the positive lead, as shown in Fig. 1. Some may
object to the key in the positive lead, but it is
convenient to have it there because as long as
one’s hand is off the key there is no chance for
shock when adjusting the coil taps. A certain
amount of care must be exercised, of course, and
we heartily recommend that all tuning adjust-
ments be made with one hand in your pocket.
The first tuning should be done without the oseil-
lator coupled to the line. Set the clips so that
there are 60 turns between grid and plate and
attach the cathode tap 25 turns from the grid

Ca, Cs — 0.1-xfd. paper, 600 volts.
C4 — 100-upfd. mica.
Cs, C7 — 0.05-xfd. paper, 600 volts,
R1 —50,000-ohm  wirewound, 10
watts, Cs| G
RFC — 80-mh. r.f, choke (Meissner
19-2709). :E
Li—80 tumg No. g enaxlllx. ((i:lose- Cq
wound on 4-inc| iam.
form. Coil tap/ped every 5th d@f TO HEATER
tarn.
Lz — 4 turns No. 18 rubber-covered HOV. LINE Ke,
wound over center of Li. 7 3
+d4o0v.~ €3
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end. Press the key and read the
plate current, and then try again
with the cathode tap on either side
of this position. The setting of the
cathode tap which gives the lowest

b CJ. Gl |
S T 3
[ree ]l
Co T Cs
©6SA7 HEATER
o [l —
o T L
et
1oV, A.C. 7 7

Fig. 2 ~— Wiring diagram of the low-frequency con-
verter.
C1 — 100-xufd. variable (Hammarlund MC-100-S).
Cz, Csc—260-;6yfd. adjustable mica (Hammarlund

.160).
Cg — 20-upfd. variable (Hammarlund MC-20-S).
Cq —353516;4&1. adjustable mica (Hammarlund CTS-

Ce — 50-pufd. mica.

C7 — 0.1 ufd., 400 volts.

Cg — 0.01 pfd., 600 volts.

Co — 0.1-ufd. paper, 600 volts.

Cio, C11 — 8-ufd. electrolytic, 450 volts.

Ri — 20,000 obms, 14 watt.

Rz — 20,000 ohms, 1 watt.

S1 — D.p.s.t. toggle.

T: — 240-0-240 a.c., 6.3- and 5.volt filament windings
(Thordarson T-13R19).

L — 8 henrys, 40 ma. (Thordarson T-13C26).

Ly —175-ke. if. transformer replacement winding
(Carron S735). Antenna winding is 11 turns No.
32 d.s.c. wound over Li.

Lz — 43 turns No. 32 d.s.c. closewound on l-inch diam.
form. Cathode tap at 5th turn from ground end.

L3 — 50 turns No. 32 d.s.c. closewound on l-inch diam.
form. Qutput coil is 14 turns No. 32
d.s.c. closewound 34 inch from La.

RECEIVER INPUT

plate current reading is the one to
use. With a 350-volt supply, the
no-load plate current should run
around 25 or 30 ma. Connect the
output into the line and set the
coupling clip so that it isn’t shorting
any condenser (loosest coupling).
The plate current will increase to 30
or 40 ma., depending upon the fre-
queney of the transmitter, and the
note can be checked by listening to
a harmonic with your communications receiver ,
set to the lowest frequency range.The coupling
can be increased until the note becomes too rough
or yoopy, which indicates that the coupling is too
tight or that the cathode tap needs adjusting.
The same rules hold for adjusting a transmitter
on 170 ke. as on the higher frequencies, and a
little experimenting will bring back the old touch.
With no loading at all, the signal from these low-
frequency oscillators is truly beautiful — they
should be coupled up to the point where the note
starts to go sour, and that is the place to stop.
The note will roughen up before it chirps — you
can tolerate the roughness, but the chirp makes it
difficult to copy. And be careful in making adjust-~
ments — you have deliberately hooked into the
110-voltline, and you can get a good shock from it!

The Wired-Wireless Receiver

The first thought in building a receiver for the
wired-wireless frequency range might be to throw
(Continued on page 68)

A bottom view of the converter
also gives an idea of the panel layout.
The output tank coil, L3, can be seen
in the center of the chassis; Ya is
directly under the oscillator tuning
dial, and the mixer grid coil, L1, can
be seen at the right, next to the toggle
switch. Padding condensers Cs and
Cz are mounted on the left- and
right-hand sides of the chassis, under
their respective tuning condensers.
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The Panoramic Radio Spectroscope

Simultaneous Visual Reception of a Band of Frequencies

BY H. G.

AwnsTEUR radio communication has been
marked by continual progress since its inception
in the spark and ecoherer days. The tcchnical
advances have been many, but just as important
are improvements in operating technique, which
amateurs and professionals alike have developed.
Under the heading of “operating technique” are
such items as operating schedules, proper choice

*of frequency to do a certain job, and a consider-
able acquaintance with variations in the “wire-
less” part of the communications circuit.

But recently there has been added & powerful
operating aid known as panoramic reception
which gives the operator enhanced control over
the uncertainties of transmission and reception.

Seeing the Radio Spectrum

In the same manner that the familiar light
speetroscope makes visible the spectrum of light
frequencies, the panoramic spectroscope makes
visible the spectrum of radio frequencies. As a
light spectroscope is attached to a telescope for
pickup from distant sources, so the panoramic
spectroscope is attached to a communications
receiver for bringing in any desired band of fre-
quencies. The radio spectrum is displayed on the
screen of a cathode-ray tube, where each signal
appears as & separate indication showing its
frequency, strength, type of modulation, fading

* Panoramic Radio Corporation, 298 Broadway, New
York City.

MILLER *

characteristics and frequency stability, as well as
the nature of any interference.

Panoramic reception can be easily understood
by reference to Fig. 1. Suppose we have an
ordinary communication receiver and tune it
through a band of 100 kilocycles, starting from
any frequency desired. In normal times the start-
ing frequency might have been 3900 ke., repre-
sented by zero in Fig. 1, in which case the whole
100 ke. covered would be the 3900- to 4000-ke.
'phone band. If we should plot the strength of
the signals as we pass them (by means of the
“8” meter, for instance) against frequency the
curve might resemble that shown. Each peak
would represent a received station, the strength
as we tuned through it being low at first, then
rising to a maximum when the signal is on the
resonance peak of the i.f. amplifier, then dropping
off again on the other side. The width of the signal
will depend upon its strength and the selectivity
of the i.f. amplifier, and what we actually do is
plot a series of i.f. resonance curves as we pass
through the various signals. Peaks a and b are
too close in frequency for complete separation;
in other words, the signals are so close that the
i.f. selectivity is not sufficient to make them ap-
pear as isolated peaks.

In the panoramic receiver a similar curve is
traced by the oscilloscope spot each time the
receiver is tuned through the band, and by re-
peating the tuning rapidly (25 times per second
or more) the trace appears as a continuous line.

The rectified output of the second
detector, with suitable d.c. amplifi-
cation, is applied to the vertical
deflection plates of the cathode-ray
tube, thereby using the c.r. tube
as an indicator of instantaneous
signal strength. The horizontal de-
flection is synchronized with the
receiver tuning, one trace for each
tuning cycle. The process is quite
similar to the synchronization in
an ordinary oscilloscope equipped
with a linear sweep circuit. The
rapid tuning of the receiver can be
accomplished by either mechan-
ical or electrical means, the latter
being preferable for a number of
reasons. A saw-tooth generator can

A panoramic radio spectroscope in manufactured form, using a S-inch
cathode-ray tube. The frequency band to be examined can be varied

from 0 to 100 kilocycles.
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supply both the oscilloscope sweep
voltage and the control voltage for
a reactance tube which does the
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Panoramic reception is a comparatively new development which has not yet made its
impress on amateur radio, but it promises to become one of our important operating tools
when we’re back on the air again. For amateur work the adapter or “spectroscope” de-
scribed here offers a practical way to get started in visual reception. This article tells
what panoramic reception is and gives a brief description of the spectroscope; we expect to
follow it up with ‘“*how to build it’> material just as soon as possible. The spectroscope is
a fascinating thing to operate, and its obvious advantages in communication are supple-
mented by a high order of usefulness in various measurements that need to be made around
the ham station. Panoramic reception is the invention of Marecel Wallace, one-time owner
of F3HM, and up until a few years ago an active amateur.

actual rapid tuning of the high—frequency’gos-
cillator in the receiver. A tuning rate of 25
times per second or more is necessary to elimi-
nate flicker. It is advantageous to choose a
tuning rate which can be synchronized with the

RELATIVE SIGNAL
STRENGTH

25 50 % 100
FREQUENCY ——»

Fig. 1 — Representation of panoramic reception over
a 100-ke, band. The cathode-ray tube beam traces the
pattern which would result from plotting instantaneous
response of the receiver to signals of differing amplitude
and frequency, assuming that such a plot could be made
instantaneously.
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supply frequency, which in most cases will be
60 cycles.

The selectivity of the receiver must be taken
into account in determining the permissible
width of the band to be scanned and the rate at
which the tuning can be repeated. The higher the
selectivity, the longer the time required for
oscillations to build up to their maximum value,
s0 the scanning rate must be slow enough so that
the tuned ecircuits can follow instantaneous
changes in signal strength ac-

All fﬁaquencies are in cycles per second. For ex- -
ample, if the whole broadcast band (5501550 ke.)
is to be scanned and the desired selectivity of the
receiver is 10 ke., the formula gives 1/25th second
as the minimum time which should be consumed
in tuning once across the band. If the reactance
tube which does the tuning is driven by a saw-
tooth oscillator having a wave-shape in which
the “fly-back” time is negligible, this means
that a tuning rate as high as 25 per second could
be used. Lower rates, and therefore a longer
period of time to go once across the band are
necessary if greater visual selectivity is required.
The “static” selectivity, or the selectivity as
shown by the ordinary resonance curve, of the
receiver should be twice the desired visual
selectivity, In the example above, a receiver
having a 5-ke. pass band would be necessary to
secure 10-ke. visual selectivity.

Rather than a special receiver for panoramic
reception, it is more practical for amateurs to use
an adapter which provides panoramic reception
in conjunction with an ordinary communications
receiver. An adapter of this type, the ‘“panoramic
radio spectroscope,” does not interfere in the
least with the normal functioning of the receiver.
Neither is it necessary to modify the receiver
in any way, since the adapter can be con-
nected to it without doing anything more than

curately. Since by far the greater
part of the receiver’s selectivity
is in the if. system, only that
part of the receiver need be con-
sidered in this connection. A
practical formula based on ex-
perience, and applying to sets
with i.f. transformers having Q’s
in the vicinity of 100, gives for
the minimum time in seconds:

4 (Fmaz — Fmo'n)

fﬁ
where 7 is the minimum time
permissible in scanning the band
once, Fues is the highest fre-
quency and Fuem is the lowest
frequency of the r.f. band being
scanned and f is the desired
visual selectivity of the receiver.
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A simplified spectroscope adapter set up with a communications
receiver. This model uses a 2-inch cathode-ray tube, housed separately

from the power supply and other circuits.
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connecting a wire to the plate pin on the mixer
tube.

The Radio Spectroscope

A communications receiver with such a pano-
ramic ‘“’scope’’ attached is shown in one of the
photographs. A station to which the receiver is
tuned would appear in the center of the cathode-
ray screen, and also would be heard in the usual
manner. Stations above this frequency would
appear on the right half of the screen and stations
below on the left half, spaced along a calibrated
frequency scale. A close-up of the screen, on
another model of the spectroscope, is shown in the
first photograph.

The stronger the signal the higher its deflection,
so that relative signal strengths may be read
directly off the screen. If desired, an entire ama-
teur band may be reproduced, but the mass of
information is then enormous. It is more practical
to operate with a fraction of this coverage.
Usually a band including 50 ke. on each side of
the receiver (center) frequency contains informa-
tion of most interest to the operator.

If the operator tunes the receiver slowly, in-
coming signals move in a procession across the
screen, each station in turn passing over the mid-
frequency mark as the receiver tunes through it
and it is heard. As the procession moves, stations
pass off the screen at one side and other stations
move in on the other side, so that a visual picture
of the whole band is quickly presented. This
complete visual picture stands out in full detail,
instantly showing voice-modulated stations going
on and off the air, c.w. stations keying, carriers
being shifted, or stations interfering. There is
no chance of missing a carrier which stays on for
even g very short time. The band is “open like a
book,” and the operator can see at a glance the
frequency most free of interference, or can
“follow” & transmitter which is being shifted
to a new frequency. Even if a station to which
the receiver is tuned has a bad frequency drift,
the operator can easily follow it with the tuning
dial, because the panoramic ’scope shows the
direction and amount of the drift. This makes
possible the use of more selectivity in the receiver
i.f. than would ordinarily be practical, or the use
of more flexible transmitters, or both.

Circuits and Methods

The panoramic radio spectroscope utilizes an
input cable which is run into the receiver cabinet.
Connection is made to the receiver mixer or
converter tube plate prong by means of a clip on
the end of the cable. Detuning of the receiver i.f.
is prevented by an isolating resistor at the clip.
The i.f. signals are carried through the cable to
the panoramic ’scope and are then amplified and
passed through a second mixer where they are
converted to a new (second i.f.) frequency, then
through a sharply tuned second i.f. amplifier, a
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final detector, and an sudio amplifier, to the
vertical plates of the cathode-ray tube.

Signals in the plate of the receiver mixer in-
clude if. signals at (say) 455 ke., and also if.
signals falling off in amplitude on each side of
this frequency because of the selectivity of the
r.f. circuits. A wide band of these frequencies is
transmitted to the panoramie ’scope and amplified
through a compensated band-pass stage so that
a “flat-topped”” band is delivered to the second
converter. By this means the relationship between
actual strength of the incoming signal and its
deflection on the screen is maintained fairly
constant over the whole band of frequencies
scanned.

The second converter is “swept,” that is, the
frequency of its oscillator section is varied period-
ically through a range of frequencies by means
of a reactance tube. A saw~tooth generator feeds
the reactance tube and also feeds (through an
amplifier) the horizontal plates of the cathode-
ray tube. Thus at any instant the second mixer
with its second iLf. selects a single frequency from
the wide band of first if. signals, and delivers
it to the cathode-ray screen as a vertical deflection.

But the frequency selected is varied periodically
(Continued on page 62)

Silent Veps

Ir 18 with deep regret that we
record the passing of these amateurs:

George Bambridge, ex-BAM, F30TB,
Papeete, Tahiti

James Bolton, G4KT, Blackburn, England

William Thomas Caswell, jr.,, W5BB,
Austin, Texas

Jack D. Giles, W6HLZ, Natchez, Miss,

N. K. Godskesen, O0Z4G, Trustrup,
Denmark

Charles Guth, W6NAL, Carmel, Calif,

Ignacio Armond y de Leon, CO2AL,
Havana, Cuba

John E. Manion, WOYHD, Maysville, Ky.

Ellsworth M. McCollum, W8VBR, Cozad-
dale, Ohio

Ricardo R. del Monte, CM2MZ, Havana,
Cuba

Chester J. Pokrzywa, W9IOI, Chicago, Il

Fred B. Raymond, W3GYK, Philadelphia,
Penna.

Dr. Charles E. Sceleth, W9GV, Chicago,
I

WorthS Sorenson, W1JUK, Boston, Mass.
Joseph Spoor, W2GWB, Catskill, N. Y,
G. E. Turner, W5CAM, Kilgore, Texas
Frank R. Winn, W6LFM, Niland, Calif.
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« HAPPENINGS OF THE MONTH «

SK W5BB

‘WiLniam TroMAs CaswrLL, JR., W5BB,
acting director of the West Gulf Division, ARRL,
died peacefully in his sleep at his home in Austin,
Texas, at 1 o’clock in the morning of January 26th.
He was 25.

In poor health since a childhood illness, Tom
Caswell nevertheless gave liberally of his energy
and time to amateur radio. He was first licensed
in 1929 at the age of 12, and from that time on
was almost continuously active on the air, work-~
ing both ’phone and c.w. on all bands. Few ama-
teurs have ever exceeded the time and devotion
he bestowed on the game.

Recent years brought increasing activity in the
organizational sphere, and in March, 1940, he
was elected alternate director of the West Gulf
Division. When Director William A. Green,
W5BKH, was called to active duty with the
Navy in 1941, Tom took over the duties of the
office. He represented the division at its 1941
meeting, and both in the annual meeting and in
the discharge of the other varied directorship
duties displayed exceptional faithfulness and
sagacity. His loss in the councils of ARRL will be
greatly felt.

During 1941 W5BB participated in the devel-
opment of the Texas Defense Guard. Appointed
a captain on the staff of the Adjutant Genersal, he
served as communications officer. As such he
organized the TDG’s comprehensive amateur
radio net which linked most of the state’s fifty
battalion centers until the closedown, acting also
as NCS of the net. Under his leadership this net
distinguished itself during last year’s Gulf Coast

W. T. Caswell, Jr.,, W5BB

March 1942

hurricane as well as in the faithful conduct of the
routine twice-weekly on-the-air drills (at which
attendance constantly exceeded 909;). Its per-
formance has elicited the highest praise from the
governor of Texas and other officials.

Prior to his service of state and nation, W5BB
was president of the Austin Radio Club. He was
the first W5 to receive a DX Century Club certifi-
cate; held three WAC certificates (e.w., ’phoneand
28 Me.), as well as WAS, WBE and BERTA.
He was an A-1 Op, RCC member and formerly
held an ORS appointment. Before becoming
alternate director he was a member of the ARRL
Planning Committee.

Widely known in amateur circles both because
of his thousands of contacts on the air and his ex-
tensive personal acquaintanceships, Tom Caswell
was liked and respected by his comrades in ama~
teur radio and ARRL. He was proud to be an
amateur, and we are proud that he was one of us.

Ensign Green, WsBKH, although still director
of the division, has been unable to act because his
gervice duties have called him outside the divi-
sion. He hag therefore appointed former Director
Wayland M. Groves, WoNW, as assistant diree-~
tor and asked him to assume the administration
of the division pending the election of a new direc-
tor. Because of his active-duty status he has felt
it desirable that he resign effective with the elec~
tion of a successor. Consequently, a special elec-
tion has been ordered for both director and alter-
nate in the West Gulf Division, the formal notice
of which follows.

ELECTION NOTICE

To all members of the American Radio
Relay League residing in the West Gulf
Division:

You are hereby notified that, because of the
resignation of Director William A. Green,
W5BKH, account nonresidence in the division,
and the death of Alternate Director W. T. Cas~
well, Jr., W5BB, acting director, a special election
is about to be held in your division to elect both a
member of the ARRL Board of Directors and an
alternate thereto, for the remainder of the 1941-
1942 term and for the following two-year term,
1943-1944. Your attention is invited to the pro-
visions in the Constitution and By-Laws for the
government of ARRL by a Board of Directors,
defining their eligibility, and providing for the
nomination and election of directors and their
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alternates. Copy will be mailed any member upon
request.

You are particularly cautioned to observe that,
in order to permit the selection of a new director
in time to represent you at the annual meeting of
the Board of Directors in May next, less time
than is customary is being provided for each ac-
tion in the process of choosing the new director
and alternate. The time will be ample for the re-
quirements of each step in the process, but your
reasonably prompt action is required. Nomina-
tions will close April 6, 1942; ballots will be
mailed from the headquarters office as soon there-
after as possible; voting will take place between
about April 10th and noon EST of April 30, 1942.
The result will be determined as quickly thereafter
as possible; and the new director and alternate will
take office immediately upon that determination.
The ballots will list in one column the names of all
eligible candidates nominated for the office of
director by ARRL members residing in the
West Gulf Division; and, in another column,
all those similarly named for the office of alter-
nate. Each member will indicate his choice for
each office. If there be but one eligible nominee
for an office, he will be declared elected without
balloting.

Nomination is by petition. Nominating peti-
tions are hereby solicited. Ten or more ARRL
members of the West Gulf Division may join in
nominating any eligible member of the League
residing in that division as a candidate for director
therefrom or as a candidate for alternate director
therefrom. No person may simultaneously be a
candidate for the offices of both director and alter-
nate. Inasmuch as the by-laws were recently
amended to transfer all the powers of the director
to the alternate in the event of the director’s
death or inability to perform his duties, 7t 7s of as
great importance to name a candidate for alternate
as 1l 18 for director. The following form for nomi-
nation is suggested:

Executive Commiilee A

The American Radio Relay J League

West Hariford, Conn.

We, the undersigned members of the ARRL resid-
ing in the West Gulf Division, hereby nominate
........... , as a candi-
date for DIRE’OTOR and we 2also nominate

of as a
candidate for ALTT'RNATE’ DI RECTOR from
this division for the remainder of the 1941-1942
term and for the 1943-1944 lerm.

(Signatures and addresses)

The signers must be League members in good
standing, The nominee must have been both a
member of the League and 2 licensed radio ama-
teur operator for a continuous term of at least four
years immediately preceding receipt by the Sec-
retary of his petition of nomination, except that a
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lapse of not to exceed ninety days in the renewal
of the operator’s license and a lapse of not to ex-
ceed thirty days in the renewal of membership in
the League, at any expiration of either during the
four-year period, will not disqualify the candidate.
He must be without commercial radio connec-
tions: he may not be commercially engaged in
the manufacture, selling or renting of radio ap-
paratus normally capable of being used in radio
communication or experimentation, nor com-
mercially engaged in the publication of radio lit-
erature intended, in whole or part, for consump-
tion by licensed radio amateurs. Further details
concerning eligibility are given in By-Law 12, His
complete name and address should be stated. The
same requirements obtain for alternate as for di-
rector. All such petitions must be filed at the
headquarters office of the League in West Hart-
ford, Conn., by noon EST of the 6th day of April,
1942, There is no limit to the number of petitions
that may be filed on behalf of a given candidate
but no member shall append his signature to
more than one petition for the office of director
and one petition for the office of alternate. To be
valid, a petition must have the signatures of at
least ten members in good standing; that is to
say, ten or more members must join in executing
a gingle document; & candidate is not nominated
by one petition bearing six signatures and an-
other bearing four. Petitioners are urged to have
an ample number of signatures, since nominators
are frequently found not to be members in good
standing. It is not necessary that a petition name
candidates both for director and for alternate but
members are urged to interest themselves equally
in the two offices.

Classification of members into Full Members
and Associates is still in process, occurring at
time of renewal throughout coming months.
Members possessing certificates of Full Member-
ship, and members not yet classified and holding
valid old-style membership certificates, may
nominate candidates, or may stand as candidates
if otherwise eligible. But members holding certi