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ENGINEERED to a high degree of
perfection. The SX-28 offers every
worthwhile feature necessary to top
quality communications performance.
15 tubes, two stages preselection, cali-
brated bandspread inertia controlled,
micrometer scale tuning inertia con-
trolled, tone and AC on-off, beat fre-
quency oscillator, AF gain, RF gain,
crystal phasing, adjustable noise limi-

ter, send-receive switch, AVC-BFO
switch, bass boost switch, phono jack,
80/40,/20/10 meter amateur bands
calibrated, wide angle 'S meter, band
pass audio filter, improved signal to
image and noise ratio, push-pull high
fidelity audio output, 6 step wide range
variable selectivity, improved head-
phone output. Model XS-28 with crys-
tal and tubes $159.50.
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Section Communications Managers of the A.R.R.L. Communications Department
All appointmenta in the League's field organization are made by the proper $.C.M., elected by members in each Section
listed. Mail your S.C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in 'phone and traffic. He is interested, whether you are an A.R.R.L. member
or get your 0\1 at the newsstands; he wants a report from every active ham. If interested and qualified for O.R.S., O.P.S.
| or other appointments he can tell you about them, too.
ATLANTIC DIVISION
Eastern Pennsylvania W3BES Jerry Mathis o()42 Master St. Philadelphia
Maryland-Delaware-District 9701 Monroe St.
of Columbia W3ClIZ Hermann E. Hobbs Silver Spring P.0. Linden, Maryland
Southern New Jersey W3CCO Lester H, Allen 704 Quinton Ave, 1
Western New York WS8PLA ed Chichester S e
Western Pennsylvania WBCKO E. A. Krall 703 Broadway East Mc_Keeeport
CENTRAL DIVISION
1linois WIILH Mrs. Carrie Jones 2107 Central Ave. Alton
Indiana WOAR Harry B. Miller 729 E. Lowell Ave. Mishawaka
Kentucky WOARU Darrell A, Downard 116 N Longworth Ave. Louigville
Michigan WBDPE Harold L. Bird R.E.D. 2 Pontiac
Ohio WSAQ E. H. Gibbs 405 Broad St. Wadsworth
‘Wisconsin WOUIT Aldrich C. Krones 2702 So. 46th St. Milwaukee
DAKOTA DIVISION.
North Dakota WOW\WILL Anton (, I‘heodos Box 444 Williston
South Dakota WYAD E Box 149 Rapid City
Northern Minnesota WIIGZ Edwin L. Wu:klund LD 3 Kensington
Southern Minnesota WOYNQ Millard L. Bender 608 N. Huron Ave. Spring Valley
DELTA DIVISION
Arkansas WSGNV John R. Sanders P. . Box 1563 Little Rock
Louisiana WSDWW \W. T. Wilkinson, Jr. Room 313, Jefferson Hotel Shreveport
Mississippi SEGE 5. Benton Cain 221 E. Monticello Brookhaven
Tennessee W4DDJ M. G. Hooper 4908 GGeorgia Ave. Nashville
HUDSON DIVISION.
Eastern New York W2LU Robert E. Haight 511 South Holmes St. Scotia
N. Y. C. & Long lsland W2AZV E. L.. Baunach 102 Central Ave. Massapequa, L. I.
Northern New Jersey W2ILMN BAward Gursky, Jr. 367 Van Winkle Ave. ‘Hawthorne
MIDWEST DIVISION.
owa WIPJR L. B. Vennard 1113 So. 9th St. Burlington -
Kansas WIAWP A. B. Unruh 1617 S. Seneca St. Wichita
Missouri Wooumn Miss Jetha Allendorf 1015 W 3rd St. Joplin
Nebraska* WOWKP (5arold Bennett 704 12t Auburn
NEW ENGLAND DIVISION.
Connecticut WICTI Frederick Ells, Jr 19 Merrill Rd. Norwalk
‘Maine WIIIE H. Castner 147 Church Iamariscotta
Eastern Massachusetts WIALP Frank L. Baker, Jr. 21 Colby Road North Quincy
Western Magsachusetts WilaH William J. Barrett 239 Columbia St. Adams
New Hampshire WIFT] Mrs. Dorothy W. Evans 163 South Main St. Concord
Rhode Island WI1HR Clayton C. Gordon 70 Columbia Ave., Gaspee Plateau, Warwick
Vermont WIKJG Clifton G. Parker Box 537 Morrisville
NORTHWESTERN DIVISION _
Alaska KIGN James G, Sherry Chichagot
ldaho \V7CRIL Clifford A. Jessup Post Olhce Dept. Moscow
Montana WwW7CcPYy Rex Roberts Box L0 Glendive
Qregon WIGN]T Carl Augtin 1137 Federal Bend
W ashington WIFCG W. Beale . 4, School Ave. Walla Walla
PACIFIC DIVISION
Hawaii K6ETF Francis T. Blatt 337 16th Ave Honolulu
Nevada W6BIC Edward W. Heim 509 Claremont St. eno
Santa Clara Valley W6tz Farl F. Sanderson 10! Claremont Ave, San Josc
East Bay W6TI Homce R. Greer 414 Fairmount Ave, Oakland
San Francisco WoCISs Ilenneth E. Hughes 209 Lincoln Way San Francisco
Sacramento Valley WOM DI Vincent N. Feldhausen 113 Sauth Quincy St. McCloud
Philippines KAIGR (reorge .. Rickard Box 849 Manila
oaquin Valley 6KUT Edwin A. Andress 2921 North Van Ness Blvd. Fresno
J — 5 ROANOKE DIVISION.
North Carolina W4CY W. J. Wortman P. O. Box 566 Morganton
South Carolina W4BQE/ANGTcd Ferguson 1213 College St. Columbia
Virginia Frank S. Anderson, Jr. 4703 New Kent Ave. Richmond
‘West Virginia \'80’( W. D. TFabler 1004 So. Davia Ave, Elking
ROCKY MOUNTAIN DIVISION.
Colorado WIOEHC Car! C. Drumeller 224 C olnrado Ave., Apt.3 Pueblo
Utah-Wyoming W71GZG Henry L. Schroeder P.O. Box 731 Laramie, Wyoming
SOUTHEASTERN DIVISION.
Alabama W4DGS James F. Thompson 12 Clanton Ave. Montgomery
Waucoma Apts.
Eastern Florida W41PEI Carl . Schaal Lakeview Hotel Clermont
Western Florida WHAXP Oscar Cederstrom Second St. & Bmce Ave. De Funiak Springs
Georgia W1AOB William U. Hanks 4 Hunter St., Atlanta
West Indies (Cuba-Puerto Rico- .
i Virgin [slands) CcMz20pP Mario de Ia Torre HKscobar 110 (Altes) Habana, Cuba
*OUTHWESTERN DIVISION
Los Angeles Ralph 8. Cl1 1038 Milwaukee Ave. Los Angeles
Arizona* WEOKO john K. Ohver 42 Nogales
San Diego W6B kZ Louis A, Cartwright 37() Nautilus I.a Jolla
WEST GULF DIVISION,
Northern Texas * WSEAV R. E. Hughes 1410 Ave. E, N.W. Childress
Oklahoma WSGFT Russell Battern Box 290 Enid
Southern Texas WSMN Horace E. Biddy 1746 Schley Ave, Han Antonio
New Mexico WSENI Tr. Hilton W. Gillett L.ovington
MARITIME DIVISION.
Maritime VE1DQ A. M. Crowell 69 Dublin St. Halifax, N. $.
ONTARIO DIVISION.
Ontario VE3EF Flying Officer Donald R. Gunn %, Cd.uadlan Bank of
~ommerce 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 S81 W. Riverside Drive  Drumheller, Alta.
British Columbia YESDD C. O. 1. Sawyer 2634 West 318t Ave, Vancouver
PRAIRIE DIVISION
Manitoba VE4AAW A. W. Morley . 747 McMillan Ave, \Vinnipeg
Saskatchewan VE4SY Arthur Cheaworth 1071 4th Ave., N. W, Moose Jaw
— =

* Officials appointed to act until the membership of the Section choose permanent S,C.M.a by nomination and election.
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FOR DESK, WALL OR PANEL MOUNTING

TTRACTIVE streamlined appearance, versatile util-

ity, and exceptional acoustic performance are capa-

bly combined in the new JENSEN “Speech Master'’—

designed especially for highly effective speech repro-

duction at moderate levels. Efficient, fully-enclosed PM

structure. Rugged moving system. Internal provision for
transformer mounting. '

Desk Type. .. complete with base .. ."“tilt" adjust
ment . . . for desk or wall mounting . . . List Price $9.95.
Panel Type .. .for rack or cabinet assemblies . . . List
Price $8.10.

Bulletin 106 gives complete details.

Especially Designed for

Radiophone Communication
Airline—Police
Aviation— Commercial

Intercommunication
One-Way & Talk-Back
Paging Systems
Low-Level Stations

Public Address
Low-Level Extensions
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HE AMERICAN Rapro Reray Leacuk, Inc.,

is 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 Counecti-
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 commercially 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.

RER

-

Past Presidents

Higam Percy Maxiv, 1914-1936
Fucene C. WoopruUFF, 1936-1940

Officers

President. . ............... Grorce W. BamiLey, W1KH
Weston, Mass.

Vice-President. . . . ....... Caaries E. Bravack, W6GG
Altadena, Calif.

Seeretary . . ... ... ... KENNETH B. WarnNer, W1EH

West Hartford, Connecticut
Treasurer. ................ArTHUR A. HEBERT, WIES

West Hartford, Connecticut

Communications Mgr. . ....¥. Epwarp Hanoy, WIBDI
West Hartford Connecticut

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

Address all gencral correspondence to the administrative
headquarters at West Hartford, Connecticut.



“IT SEEMS TO US-"

HOW TO WRITE AN EDITORIAL

We've been staring at this cursed
sheet of blank paper for nigh on to an hour,
wondering what to write about. Some days you
just can’'t make a Muse. Maybe it’s the
weather — it’s a beautiful golden day outside
our window and we suddenly remembered
golf, for the first time in months. Songbirds are
reported as far north as Washington and it
won’t be long before somebody up here spots
a robin. Ah, spring! Offices shouldn’t have
windows. We must get on with the job.

“The camera addict can go around snapping
pictures all his lifetime without invading the
prerogatives of another human being. The
model-builder can build a thousand 0O-gage
railroad cars and not a soul need know of his
existence. Even the motorcyclist on a Sunday
afternoon spin is only utilizing one track of a
road created impartially for the use of every
citizen. But the transmitting radio amateur
can’t shoot so much as a watt into the air
without some significant part of the world
being affected.”’

Nice sentences, contributed by deSoto as a
possible theme for an editorial. They would be
all right if we know where to go from there.
But we don’t; not to-day. We look over the
old notes:

“To many of us our day-by-day pursuit of
amateur radio has become such a common-
place and accepted activity that we are not
always fully aware that it 1s the world’s most
extraordinary hobby."”’ '}et in something here
about superficial comparlsons with other hob-
bies. “Unlike all others, it is the only one
where a high order of social and technical re-
sponsibility is a requisite.”’ Better clean up
that sentence first. But where’s the impulse to
moralize on a topic like that on a day as im-
morally gaudy as this one?

We dig into our tattered Idea Folder. Tripe,
mostly. A note solemnly asserting that the
Worcester courthouse doorway bears the
motto, “Obedience to law is liberty.” Can’t
remember to-day just why we thought that
was worth filing; it had something to do with
the value of restraint by free men. ... A

reminder to tell you again what you get for
A.R.R.L. membership. “The old story is al-
ways valuable,’’ the note says. True, but must
we write it to-day? Two rejected drafts of com-
plete editorials, held for hard times, but now
thoroughly dated. ... A scribbled memo
paraphrasing something apparently cribbed
from another magazme all it says is, “. .
(et a suspension from the F.C.C. and -] out
of amateur radio the same way that Balaam
rode from Jerusalem to Jericho.” We recall the
general idea from our Sunday-school days, but
how do we use it this month? . .. Old
speeches: “ Fellow amateurs of the Radio Club
of Cuba: It is a happy privilege to be here
amongst you in Cuba, and I must thank you
deeply for receiving me with that warmth
which evervwhele characterizes the true radio
amateur.’ We remember why we thought that
worth saving. It’s a very real thing, that
warmth of amateur feeling, as we know from
visiting many foreign countries to attend in-
ternational conferences. Some day, when a
kindly Muse will sit upon our knee and dish
out inspiration, we aim to get out a real piece
on the subject. Meanwhile this weather would
only make us tiresome.

Well, then, what about something on how
the amateur, alone of all services, does not have
to get a construction permit and prove that his
mdl\ndual station will be in the public interest,
convenience and necessity, because our League
has established that fact for the whole institu-
tion of amateur radio? It’s a good thought,
worth a ponderous Warner editorial, but can
you take it to-day? No; it’s spring.

We ransack our mind. Must be something in
these many recent Washington trips to talk
about. . . . Trouble is that so much of it is
confidential national-defense stuff. We'd love
to be able to cut loose with something on the
amazing development of microwave technique,
but we can’t. We’d like to be able to tell you
about the work of the defense communications
board but this is truly national defense and
every person participating in the work has
taken an oath that he will not even disclose
the subjects that have been under considera-
tion. It’s pretty tough on us to be able only to



mumble vague generalities about a proper ap-
preciation of the amateur’s value and about
mterestmg plans that may later be announced.
The only thing we can say plainly is not to
worry; Uncle Sam isn’t going off half-cot,ked
on the amateur question. When the story is
written some day it will be a good one. But it
won’t fill ¢hts month’s page.

[t seems to us that it should be interesting
to speculate on the reasons why certain out-
standing technical developments have never
vet found a real acceptance in amateur radio
technique. For instance, how many of those
clever electronic keys do you suppose have
been built by hams? And Jim Lamb’s hetero-
tone — do you ever hear of it any more? And
phone break-in and volume compression? And
even that versatile confection, extended vari-
able-frequency crystal control, is rarely men-

tioned. We might, in fact, point at the whole
broad field of newer u.h.f. developments,
particularly frequency-modulation and tele-
vision, with a passing glance at amateur
facsimile, and suggest —

How’s that, Miss Schmalz? The weather
report, you say? Fair and warmer, we suppose;
let’s hear it! “Cloudy to-night, moderate to
heavy snow to-night and to-morrow, colder
to-morrow?”’ Imposs1ble You’re sure?

‘What a pity we’re not writing this to-morrow
-—maybe QST could have an editorial. But
Roddy, the M.E., says he can’t wait any
longer for copy. . . . Blizzard, eh? No robins
and no golf this week—end Oh, well, maybe
there’ll be some nice temperature inversions
somewhere this evening, and a bit of aurora,
and a hot time on Five!

K. B. W.

Calls Heard

W2HNH, Jack Najork, RM3C, U.S.N.

Heard at Culebra, Virgin Islands, Jan. 27 to Feb. 2, 1941
3.5-Mec. c.w.

WI1AJL BAV BIG CQN FRZ IHI IPC INF JNM KJG
KUO KXB LGH LSK LWA MJE MMN MZE

W2BCR BWC CGG FNY HHW HXI KWG LRZ LYG
MEI MHW MSF NAK

W3BEI BSB BZX DMM ELN EMN FDQ FDX FYP
GHD GKO GXU HOF IAM IFS IXZ

W4BIR CPE CZL DXF EDQ ENA FCF FMI HEE KK

W5DNE IRF IVA

W8ABZ/3 AIW CSE EHA JZN KZO MTE NGC QBE
RMH RQJ RVH TZP UZN VCL VMR

W9BNF DXX GCL HGK HUV IFX LQF LXJ MLW
QUZ QVL QYG Q24U SKN UYD

KF6QMQ/5

Joe Hasselt, RM3C, U.S.N.

Heard at Pearl Harbor, T. H., on Feb. 21, 1941
3.5-Mc. c.w.
WIAW
W5FAB
W6BWX LHM
‘W7AVR CJO FLT
WSAIZ
WoOMZ ZUA

Speaking of license-plate numbers .

FLASH
On March 11th the F.C.C. authorized
portable operation for all participants in
A.R.R.L.’s annual Field Day, which is to
be held June 7th-8th. Full details in next
issue.

OUR COVER

Yes, this has something to do with ham radio
-—it’s the quarter-wave tower that shouts
W3KL to the brethren around 1880 ke. This
127’ self-supporting electrically-welded 3-ton
radiator rests on a 24-ton concrete base and can
be seen at Lakeside Park, Bridgeton, New Jer-
sey. Our thanks to Dr. A. C. Whitaker, Jr., for
this shot.

Silent Reysg

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

Pvt. Everett Applegate, WONED, Canon
City, Colo.

Blakely Cross, ex-W8ANX, Gloversville,
N.Y.

Elmer Davis, WSBUX, Buffalo, New York |

G. O. Marsh, G2GM, London, England

Charles Hall Martin, W9GGI, Webster
Groves, Mo.

Sub. Lt. Lewis Scholefield, G5SO-EP5S0,
Birmingham, England,

William Samuel Sneed, W4DZZ, Winston-
Salem, N. C.

Frederick C. Sutter, WSQBW-W8QDK,
Grosse Pointe, Mich.

0ST for



‘What DX-minded amateur hasn’t
pondered over the advantages of being
the only station in some out-of-the-way
place where the prefix is different and the
QRN is nil? However, most of them never
get a chance to do anything about it, so
they should be interested in this story
of a ham who had the chance and did do
something about it.

Hamming on Howland
Island

The Story of KFGSJJ

RY ROBERT LIESON,* WIKFV,
EX-KFG8SJJ

l was loafing around the hangars at
Honolulu’s Hickam Field one afternoon, trying
to decide whether life with the Air Corps was as
exciting as I'd thought it would be when I joined
up back in Massachusetts. One of the boys hap-
pened to remark that the Department of Interior
was looking for able-bodied young fellows like
myself to help colonize Howland Island. It
seemed he had applied for one of the jobs, but
had been turned down. He told me where the
office was, and I went there and filed my ap-
plication.

When I think back on it now, I really didn’t
have any very clear idea of what 1 was letting
myself in for. I realized vaguely that Howland
Island was a spot in mid-Pacific just a few miles
north of the equator, and I knew that Uncle Sam
had planted a few colonists there to stake our
claim of possession, or something. But all that

*17 Litchfield 8t., 8pringfield, Mass.

The kitchen also served to support the weather vane
and anemometer.

April 1941

KF6SJJ, complete with beard and tan, about to send
up the balloon for a check on wind conditions.

didn’t seem very important. The thing that
counted with me was that I was going to have a
chance for radio work such as almost any ham
would give an arm for. While at Honolulu in the
Air Corps I had heard KF6JEG often on 20
meters and wondered many times how it would
feel to be on & small island and have DX in my
own call letters when going on the air.

Here was my chance. I had been operating
K6SJJ in Honolulu, and when I decided to take
the job with the Department of Interior as radio
operator and weather observer I put in for a
KF6 prefix.

‘The Coast Guard boat left Honolulu for How-
land Island on March 4th. There were two other
lads, replacing two of the four colonists stationed
on the Island, and myself. The trip from Hawaii
-—an 1800-mile voyage to the southwest — was
calm and uneventful. I spent most of the time
wondering what the Island was going to be like.

On the fourth morning about 1 A.M. a very
small strip of land was sighted. Everyone went
to the bow of the boat. I could hardly convince
myself that this was really the spot I had been
waiting to see. Howland Island is shaped like a
bean and is one and one-half miles long and about
three-quarters of a mile wide. 1t is a coral forma-
tion, with an average elevation about 18 feet
above sea level. There are a few ironwood trees;
low weeds comprise all the vegetation, Palm trees
and shrubbery have been transplanted and are
now growing well. From the boat it seemed im-
possible that human beings could live on such a
small island.

"The small boats were lowered and we made our
way to the Island. As we got near shore we
sighted the four colonists, their arms swinging,
and heard their shouts of joy. After all the sup-
plies were landed we loaded the boats with the
empty gas drums and said farewell to the two
boys who had been on the Island for the past
year.

I was then shown the radio room. It was one-
half of the main government house. The other
half comprised the living and sleeping quarters
for the colonists. The beds were in one room and
the radio equipment was set up in the other,

9



which also served as
thelibrary and read-
ing room.

The first job was
setting up the new
transmitter, which
consisted of a 6L6G
oscillator and 811
amplifier. The previ-
ous rig— an obso-
lete piece of old
Army gear with a 47
crystal, 10 buffer
and p.p. 211 final,
all pretty well worn
out — was pulled
out and the new outfit hooked up. After the last
wire was connected I tied the antenna on. The
old neon bulb lighted and a contact was made
with the Coast (Guard boat. After checking once
more to make sure that we would be all right
they weighed anchor, and soon we were glimpsing
our last contact with the outer world until July,
four months away.

When the last of the supplies were stowed away
and we finished eating, I gave thought to going
on 20 meters. The transmitter was designed to
work on 7161 ke., but it happened that the gen-
eral coverage coils provided for the SW-3 just
missed the 40-meter band. Since all our govern-
ment schedules were with the Canton Island
station on 8100 ke., this didn’t matter for regular
work, but it did wash out hamming on 40 meters.

The 20-meter band could be heard, however, —
even though it represented only about a quarter
of an inch on the dial — and I set about putting
the transmitter on that band. After taking a look
around the shack I sure wished I could visit a
radio store for about an hour. There wasn't any
wire for cabling the power leads, even, and the
antenna feeders were separated with wooden
spreaders.

After considerable cutting and trying, however,
T got a coil to work on 20 and called my first CQ.
The band seemed dead, but finally I heard a

ten yards away.

The 6L6-811 rig that was used at KF6SJJ was built in Hon-
olulu by K6BAZ. Power was piped in from the generator house

chirpy signal calling
me. It turned out
to be a Japanese ham.
Reports were ex-
changed, and after a
brief contact I sent
out a “QRZ?” To
this another J came
back and again re-
ports wereexchanged.
This was the first for-
eign DX I had ever
worked; when I was
in the States I had
never gone after DX
or used high power.
The next morning I inspected the dynamotor
and started charging the batteries used to supply
power for the rig. The dynamotor was about five
yearsold and looked as though it had been operat-
ing in water for about half that time. Boy, how
that dynamotor did swallow up the juice!
During my first term at the Island I wasn’t able
to do as much hamming as I liked. This was
because of the lack of batteries and the necessity
for constant charging. Another complication was
the automobile radio set that had been brought
along. Only one outfit could be used at a time,
and since I was the only one who got much kick
out of the ham contacts, we spent a good deal of
time listening to the mainiand b.c. stations.
Perhaps I should explain something of the
setup on the Island at this point. Our job there
was to make weather observations at six-hour
intervals — 6 A.M., noon, 6 ».M. and midnight.
After the observations were taken they were
coded and I would send them to Canton Island
to be relayed to the weather bureau at Honolulu.
Pan-American Airways, which of course had a
station at Canton, also used the weather data in
connection with the clipper flights from Honolulu
to Canton Island.
The rest of the time we spent fishing and
swimming - and sleeping. At night we’d listen
to the auto set, read, or play various games that

Howland Island is made up of these buildings — and sand! From left to right: kitchen and food storage house,

rain collection shed, government house {(sleeping quarters and radio station), tool room and generator house, and

hydrogen shack.
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had come along in
the supplies. e
didn’t shave and
ordinarily wore little
or no clothing. In
fact, the place looked
like nothing more or
less than a House of
David’s nudist camp! -
That was during
the first “term.” (A
term is four months
—-the interval be-

with no worry about
charging batteries.
During August and
September I had the
rig on the air every
day. Whenever the
hand sounded open
I'd call CQ. The re-
ceiver was rather
erratic by this time,
and often when the
band sounded dead

tween the boat trips.)
During the second
term I was able to
get in quite a bit more hamming. I can remember
how eagerly I waited for the time for the next boat
to come, and when July finally arrived the days
just wouldn’t seem to go by fast enough. At lust
the boat was sighted, and on it came a 300-watt
a.c. generator and a 750-volt power supply. And
with the supplies was plenty of extra gasoline!

As soon as everything was unloaded and set up,
the power supply was connected. T'he transmitter
fired up in beautiful style, and I tested with the
hoat until we saw it slip over the horizon.

There was 2 little local QRM along about then.
Fvery “boat time’ meant a gencral cleaning up
around the camp, and once & year the house was
painted. After a week of cleaning up in the camp
— with a few interiudes of tuning the rig and
getting acquainted with the new generator — I
put up a four-wavelength “V’’ antenna pointed
toward Canton Island, SSE of Howland. At last
I was getting ready for some of the hamming [
had promised myself when I started out on this
party.

After that I was on the air almost every minute
of the time the band was open. ‘This was normally
from about 4 to 8 p.m. Howland time, during
which time the Pacific Coast and some W5’s and
W7’s came through, and again at 11 p.m. to
2 or 3 A.M. when W9’s and the U. S. East Coast
were in, With the a.c. generator I could keep
the rig on the air continuously and work brealk-in,

Drinking water was collected on the roof of this shed and fed
into drums through a trough.

a little banging on
the set or tilting the
table would raise an
$4 signal to S7or 8.

All in all between five and six hundred W’s
were worked, some of them many times. Schedules
were kept with W1AVK and W1CQR in my home
town. What a thrill when I heard my mother’s-
voice over WIAVK! They used 'phone and made
other 'phone schedules with various hams. When
I got back to Honolulu I received about twenty
s.w.l. reports stating that my voice sounded good
and quality was clear. Since I had used c.w.
exclusively, this puzzled me until I figured out
that they must have heard other stations repeat-
ing messages and talking with me, so they
figured I was also on phone at the other end!

All in all it was a pretty good existence, par-
ticularly from the ham standpoint. When 1 got
too homesick I'd contact W1CQR and send a
flock of messages and answer all his questions.
In between times I'd fish or read or eat or sleep.
There was plenty of each. The fish were mostly
a sort of Hawaiian tuna, big and good eating.
There were plenty of lobster; we’d go out at
night when the tide was low and catch ten or
twelve, eating what we wanted and discarding
the rest.

When it came to eating we generally did our-
selves pretty well. Except for the fish and lobster,
just about all the food we had was brought down
hy the Coast Guard boat, but the supplies were
generous and had plenty of variety — canned

(Clonlinued on page ¥6)

This is what is meant by a desert island — looking north along the west shore of Howland Island.

April 1941
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A mast that can take it! Easy to build and erect, and
readily can be taken down when repainting is necessary.

Tm.s is not the story of just another mast.
It is a story of a hurricane-proof mast; the story
of a mast that can take it and has taken it as
other masts all around were toppling and crashing
to the ground. And this mast, believe it or don’t,
was constructed with new material at a cost of
$9.75, U. S. coin.

Along about June, 1937, a year after I had gone
back on the air after a lapse of 19 years following
the first World War, I became interested in
something upon which to hang an antenna that
would be better than a 50-(or-more)-year-old elm
nearby that, had for the first year back, sufficed.
The elm was all right but it was tall and slender
and swayed wildly in the wind at times, and 1
frequently found my sky-wire on the ground.

Not being an engineer I didn’t know much
about designing the mast I had in mind. So after
4 lot of thought and rough sketches of what I
wanted I rummaged around in the attic to find
some old mechanical and structural engineering
books that had been used by an uncle while
attending West Virginia University a quarter
century before. I studied what I found about

* 86 Highland Ave., Tuckahoe, N. Y.
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A Hurricane-Proof Mast

An Inexpensive Self-Supporting 48-Footer

BY GUY A. STEWART, JR.,* W2JRG

towers and bridges and then laid out my dream
mast on paper, carefully drawing it to scale.

I carefully estimated the number of running
feet of lumber I needed and set off in high spirits
to a local lumber yard. Here I purchased 14
pieces of clear pine, each 16 feet long, of what I
was told was six-quarter by three, but which, in
language I could understand, was an inch and a
half by three. Then I purchased 300 feet of furring
strips; very rough lumber with one side partially
dressed. This is more commonly known as “one
by two.”

Next, I purchased 75 carriage bolts, two and a
half inches long and a half inch in diameter.
When I finished these purchases I found I had
spent $9.40 of my good, hard-earned cash. The
final purchase was 35 cents worth of two-inch wire
nails. Thus, the total cost of the material for my
hurricane-proof mast had come to $9.75. Here in
Westchester County, where I live, the cost of
building material is probably the highest in the
whole country, so the price of the material else-
where would undoubtedly have been much less.
Possibly as low as $7 or $7.50.

Next, assisted only by my 10-year-old son, I
built my mast. It took us just nine hours to com-~
plete it. First, we laid out the four side pieces;
three 16-foot lengths of the ‘“one by three’ pine.
The odd pieces were cut into four parts and
tapered. The 16-foot lengths were then bolted
together using the four-foot pieces to eliminate
overlapping of the longer sections. The method
used is shown in sketch D. This gave me four
pieces each 48 feet long.

Incidentally, before going any further, let’s be
honest about this cost business. I invested $3 in
pure white lead and another $3 in the best out-
side paint I could buy. As the side pieces were
assembled a liberal coat of white lead was applied
where wood was laid against wood. The bolts,
with iron washers, were drawn up very tight; as
tight as possible.

Then two of these side pieces were laid on the
ground and the base width of 4 feet (outside
measurement) was observed. No attention was
paid to the angle of taper to the top until after the
first cross piece was nailed on at one and a half
feet from the bottom. Here again white lead was
used where wood met wood.

Next, with the aid of a borrowed carpenter’s
roofing square and a long piece of cord, the proper
taper of the side pieces was determined. The sides

0ST for



were just to meet at the top with the exact four-
foot width at the bottom maintained.

This step was followed by making the now hxed
side pieces permanently rigid with another cross
piece. The second piece was nailed two feet above
the first. From there on each subsequent piece
was nailed on with spacing each time reduced one
inch. In other words the first cross piece was 18
inches from the bottom; the second 24 inches

above; the third 23 inches above the second; the-

fourth 22 inches above the third and so on until
the 32-foot level was reached. From there on to
the 40-foot level the spacing was reduced by two
inches each time. Above 40 feet the spacing was
reduced by three inches each time to the top.
This gave the mast a better appearance.

When this was finished we nailed on the pieces
that cross at an angle between each of the horizon-
tal cross pieces. We finally had two finished sides
and turned them on edge. After carefully measur-
ing the bottom width to keep the base four feet
wide, .we went halfway up the third side with

i

- Qoncrete

) Dirt ond cloy
with stone ”
we// tamped
ond puddled

Concrete with
old iron

__ Dirt well,
tampe

Concrete mixed
with stone

Heavy stones

|

No untried sky-hook, this. It’s been
up through four winters, survived the
1938 hurricane and a sleet storm that
took out plenty of other structures.
Withal, it’s light enough to be handled
by two men and the material cost is less
than ten dollars!

our cross and angle pieces. By this time the mast
was sufficiently rigid to permit turning the whole
thing over and completing the fourth side.

Next, the mast was turned over again and’the
third side completed to the top. The two sides
were then bolted together at the top with carriage
bolts as shown in £. The final construction step
was to nail on three internal cross braces. These
were installed at the ten-, twenty- and thirty-foot
levels as shown in sketch . Nine hours after
starting we were finished. Incidentally, we found

(Continued on page 74)
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Fig. 1 -~ Mast construction details.
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A “Bugless” H-Meter Transmitter

Getting Better Efficiency from the U.H.F. Layout

BY J. €. MELTON,* W3NT,

THE high-frequency transmitter de-
scribed here is the result of about three months of
experimental work and ‘“‘bug’’ extermination —
and let us assure you right here that 5 meters is
thoroughly infested with the little fellows that
cause 50 much trouble. However, they were
eliminated one by one, and we feel that if the
circuit and mechanical placement of parts are
followed closely in duplicating the outfit the
results will be more than gratifying.

An analysis of the circuit diagram will reveal
nothing radically new. A dcliberate attempt was
made to keep the design as simple as possible
with elimination of all “trick” circuits which,
when they do work, are fine. When they don’t,
which is most of the time, they are the cause of
many a budding five-meter fan’s sending in a call
for the goofy wagon. Several features have been
incorporated which we feel have contributed in a
large measure to the fine performance of the rig.
Instead of mounting the sockets directly on the
chassis, they were supported on home-made hard
rubber pillars about an inch and a half high.
This brought the socket prongs on an even plane
with the tuning tanks and resulted in ultra-short

#* Asst. Radio Material Officer, Norfolk Navy Yard,
Portsmouth, Va. (Mail address: 1117 Cambridge Crescent.
Norfolk.

*% 117 Oakdale Terrace. Suffolk, Vu.

AND

M. W. BARRETT,.* W3RZ

high-frequency leads. Also, the various by-pass
condensers can be grouped in an upright position
uround the sockets. By this mounting the con-
denser itself acts as the lead, with no wire what-
soever in the circuit.

No attempt was made to bring all ground leads
to a central point. Instead, each ground lead was
soldered directly to the chassis at the eclosest
possible point to the by-pass condenser.

Home-made inductances are mounted directly
on the tuning condensers. Experimental work
with manufactured plug-in coils showed that
considerable loss resulted because of the longer
leads necessary from the tuning condenser to the
coil socket, thence up to the coil.

Mud sockets are out except for the oscillator.
Even the ceramic type with a metal mounting
ring was not entirely satisfactory because the
ring, being insulated from the chassis, was found
to be very “hot” with r.f. Bringing a ground lead
from the chassis to the ring seemed to have a
detrimental effect, so an all-ceramic socket was
substituted in the final.

Not wishing to tie up for 5 meters alone two
power supplies which could be used elsewhere, the
following method of connecting them quickly was
devised: The two power supplies (500 and 1000
volts) were built up on separate chassis, the
total length of the two being the same as that of

The simplicity of the chassis layout is evident in this plan view. Nearly all the parts and all the r.f. wiring are

above chassis,
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The W3NT-W3RZ 56-megacycle transmitter is built on two chassis joined end-to-end, the final amplifier being
a separate unit. This view, from the rear, shows the method of mounting the tubes and also the power-supply plugs
which fit into corresponding sockets on a power-supply chassis.

the r.f. portion of the rig. A 7-prong socket was
mounted on the 500-volt supply and & 5-prong
socket on the 1000-volt supply. Corresponding
plugs on the rear of the r.f. chassis enabled it to
be backed up to the supply chassis, the plugs
fitting into the sockets and making all filament,
plate and control switch connections, without
cables. Of course the entire rig, power supply and
all, may be mounted on a single chassis if desired.

Circuit Notes

The circuit starts with a 6V6G tetrode crystal
oscillator operating in the 7-Mec. band. The os-
cillator is capacity coupled to a 6L6G quadrupler
with output on 28 Mec. This stage is capacity
coupled to a T21, which has proved to be ex-
cellent for doubling to 56 Mec. These three cir-
cuits comprise the driver portion of the rig and
are mounted on a 7- by 13-inch chassis. If a low-
power set for field work is desired this driver and
the 500-volt supply can be operated independ-
ently of the final.

Various frequency-multiplying oscillators were
tried but finally were discarded in favor of the
straight tetrode oscillator. Twenty-meter crystals
with a quadrupler stage to five were also tried

The fact that this transmitter inspired
the construction of two other similar
rigs which performed with equal success
should be sufficient recommendation.
An inexpensive tube line-up, and con-
struction which incorporates some good
ideas for u.h.f. work.

April 1941

but with little success; besides, 20-meter pieces of
glass cost money. The quadrupler circuit needs
to be driven rather hard to get sufficient output
to excite the doubler, and the tetrode oscillator
met this requirement in a manner impossible with
a frequency-multiplying circuit.

The final, mounted on a 7 by 7 inch chassis,
consists of a single 1'Z40 operating in a purely
conventional amplifier circuit. No doubt the
pushpull boys will throw up their hands in holy
horror at attempting a single-ended stage at the
ultra-high frequencies. Well, push-pullers, several
of your pet circuits were tried out and they just
didn’t work for us. We have never had any
trouble getting the single TZ40 to put out plenty
of soup, and neutralizing is a matter-of seconds.
From observing the action of the push-pull cir-
cuits we have come to the conclusion that unless
the circuit is exactly balanced trouble will resuit.
As balance is extremely critical at the ultra-highs
it is with much difficulty that a push-pull final is
made to operate satisfactorily.!

In the final, the plate tank coil and tuning
condenser are mounted on ceramic pillars about
three inches high. This makes the plate lead short
and allows the neutralizing condenser to be
mounted underneath with a very short lead to the
erid.

R.f. chokes of the so-called 5-meter variety were
found to be resonant and produced more “fire”’

1 No doubt many u.h.f. constructors would be eager to
argue the question of push-pull vs. single-ended. It seems a
fact, nevertheless, that neutralizing difficulties are encoun-
tered, probably because of the length of neutralizing leads
required in many layouts. The authors solve this problem
by practically eliminating the leads in the neutralizing

circuit, - Ed.



A close-up of the final ampliticr, showing how the
ue.utmlizing condenser is mounted. Short leads con-
tribute to trouble-free neutralizing.

on the dead end than they did on the live end.
Standard 2.5-mh. chokes were used throughout
except in the grid circuit of the final, where a
5-meter choke was used to prevent resonance
with the plate.

The final is link-coupled to the driver by means

V66 6L6G

of a line spaced about one-half inch. Twisted pair’
was found to be unsatisfactory even over a short
distance, as it heated and produced considerable
loss.

One of the most important considerations is the -
L/C ratio in the 10- and 5-meter tuning tanks,
especially in the latter. A coil was made up for
5 meters which resonated with the tuning con-
denser about one quarter meshed. Then the
turns of the coil were spread until the condenser
was three quarters in, with & marked increase in
output. Reducing the inductance further and
increasing the capacity resulted in a drop in
output. Apparently the coils should be resonated
with about three-quarters full capacity in cireuit.
Incidentally, one of the most troublesome things
in the construction is to get the coils to resonate
properly, and a simple wavemeter with flashlight
bulb indicator will prove invaluable. Coils were
wound and connected into the circuit before an
attempt was made to resonate them, as any slight
change in the circuit will greatly affect the
overall inductance and throw the coil off. Also the
driver plate tank will no doubt have to be read-
justed when it is link coupled to the final, since
the link may affect the inductance of the coil
sufficiently to throw the tuning beyond the range
of the condenser.

At the time construction was started, two
other local amateurs were experimenting with
5-meter rigs with little success. After our rig was
found to perform so well these two others copied

(Continued on page 68)
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Fig. 1 — Circuit diagram of the 56-Mc. transmitter.

C1 — 0.01-ufd. paper.

Cz, Cg — 0.005-ufd. mica.

Ci — 35-upfd. variable.

Cs — 0.0003-pfd. mica.

Cs — 0.005-xtd. mica.

C7 — 50-pufd. variable, ceramic insulation,

Cs, Co — 0.001-ufd. mica.

Ci0, C11, C12 — 0.002-£d. mica.

Ci3 —15-pufd. variable, 0.07-inch spacing, ceramic
insulation.

Ci14 = 0.001-pfd. mica.

Ci1s — 15-upfd. variable, ceramic insulation.

Cis — 0.001.-nfd. paper.

C17, C1s8 — 0.01-pfd. paper.

Ci19 — 15-ppfd. “triple spaced,” ceramic insulation.

Ca20 — 0.005-pfd. mica.

Ca1 —— 30 uufd. per section, 0.07-inch spacing, ceramic
insulation,

Ri1 — 25,000 ohms, 1-watt.

Rz — 400 ohms, 10-watt.
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Rz — 0.1 megohm, 1-watt.

R¢—25,000 ohms, 10-watt.

Rs — 0.15 megohm, 2-watt.

Re — 600 ohms, 10-watt.

R7 — 30,000 ohms, 10-watt.

Rs — 5000 ohms, 10-watt.

Rge — 20 ohms, center-tapped.

L1 —20 turns No. 18 enam., close-wound, outside
diameter 134-inch.

L2 — 6 turns No. 12, outside diameter 1 inch, spaced to
make coil length 124 inches.

Ls— 3 turns No. 12, o.d. 1 inch, length 1 inch. Link 3

) turns No. 14, o.d. &4 inch, length 34 inch.

L4 — 4 turns No. 12, o.d. 1 inch, length 1 inch. Link
same as L.

Ls — 6 turns No. 8 or 14-inch copper tubing, o.d. 13§
inches, length 1344 inches. Link 1 turn No. 14,
o.d. % inch.

RFC; = 2.5-mh. r.f. choke.

RFCz2 — 0.2.mb. solenoid.

0ST for



Some Thoughts -on Keying

Using the Oscilloscope to Study Keying Characteristics

BY BYRON GOODMAN,* WI1JPE

If there is any one common weakness
in most of the amateur c.w. transmitters
it is in the keying. This story is designed
to show some of the things that take
place when a transmitter is keyed, and
it offers a few suggestions on a procedure
for checking the keying characteristics
of transmitters. Although an osé¢illo-
scope was used to obtain the illustrations
for this article, it is not absolutely essen-
tial, and a good receiver is all the check
equipment necessary. This story deals
with the keying of amplifiers and self-
excited oscillators — a later story will
treat crystal oscillators and grid-block
keying.

A’r FIRST glance, & c.w. transmitter
should present no more problem than the building
of a generator of r.f. energy of a single frequency
and a high-speed switch (key) for turning it on
and off. As a matter of fact, once the r.f. generator
is built, it is much easier to modulate it with voice
frequencies than it is to turn it completely on
and off at keying speeds without introducing
unwanted by-products in the form of clicks. If
break-in operation is to be used, requiring that
all sources of r.f. energy be turned “off”’ between
characters, the problem of frequency stability
{chirps) can be introduced as well. In voice work,
a ““good” signal is one that reproduces the voice

* Asst. Technical Editor, QST.

without introducing extra components, such as
harmonics and spurious signals, that are not in the
original voice signal. But what is the measure of a
good c.w. signal?

The F.C.C. regulations tell us that “spurious
radiations from an amateur transmitter shall be
reduced or eliminated in accordance with good
engineering practice and shall not be of sufficient
intensity to cause interference on receiving sets
of modern design which are tuned outside the
frequency band of emission normally required for
the type of emission employed.” The regulations
continue and define ‘‘spurious radiations,” in-
cluding in their definition “key clicks, and other
transient effects.” The final statement affecting
e.w. work reads, “The frequency of emission shall
be as constant as the state of the art permits.”

Let’s consider that last regulation first. A
three- or four-stage crystal-controlled transmitter
keyed in the final stage should have no frequency
change at all with keying, providing the line reg-
ulation isn’t so bad that it varies the oscillator
plate voltage over a wide range. But most ama-
teurs, particularly on the lower frequencies where
traffic is handled, want to work break-in, which
practically dictates that oscillator keying be
used. Unfortunately, every keyed oscillator is not
free from “chirps.” During the instant that the
oscillator is started (or stopped), the frequency
does not always remain constant, with the result
that the signal chirps. What, then, shall be the
standard for “chirpless” oscillator keying? We
suggest that the standard be such that, listening
on the 28-Mec. band to a harmonic of the keyed

Fig. 1~ Circuit diagram of the
apparatus used for the oscillo-
graphic study of keying charac-
teristics.
(i1 — Resonant with L; to fre-

quency of transmitter. (o]

Ca, Ca — 0.01-ufd. paper. L
Ce¢ — 0.1-pfd. paper.- L

—oV.

Lo

(@)
TelTy

OSCILLOSCOPE

Cs — 1.0-ufd. paper.
Cg — 0.002-pfd. mica.
Ri, R2 — 0.1-megohm, 1-watt. 7o pick up
Rs — 0.1-megohm, 10-watt. loop at
RFC — Hash-ilter choke. Transmitter
Relay — Low-current s.p.s.t. re-

ay.

The audio oscillator should be
capable of good output at 20
eycles, and the oscilloscope should

r——»
i tieyed Circuit

have a horizontal sweep frequency
down to 15 or 20 cycles if amateur-
speed keying is to be observed.

(=]
AUDIO
OSCILLATOR
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Fig. 2 — An ideal oscillogram of perfectly-shaped dcts
(no lag anywhere in the circuit) is shown at A. This type
of signal has clicks of the worst possible type.

‘The signal shown at B is a representation of two dots
being sent at the same speed as at A, but with a mini-
mum amount of clicks. The B signal, however, would be
too “soft’ and very difficult to copy.

The sketch at C shows how the oscillogram looks of a
signal with “bounce” on make, caused by poor adjust-
ment of a bug key or relay. The click caused by bounce
is often masked when sufficient lag is introduced.

oscillator, with the signal tuned in at a low beat
note (30 or 40 cycles), the operator is not ashamed
of any chirp he may hear. This applies to the op-
erator whose work is confined to the 3.5- or 7-Me.
bands as well as to those operating on higher
frequencies. A signal can have considerable chirp
that will not be apparent when tuned in at a high
beat note (1000 or more cycles) on the funda-
mental. However, the combination of listening to
& low beat note coupled with the accentuation of
the chirp through frequency multiplication will
show up any chirp — providing, of course, that a
stable receiver is used to monitor the signal. The
r.f. gain control should be turned as low as pos-
sible and the audio control should be turned up
when making the test. Overloading of a receiver
will often cause an apparent chirp, and the test
can best be made with the antenna removed from
the receiver or, in the case of a high-powered
transmitter, with the receiver antenna terminals
shorted. It isn’t enough to take someone else’s
word for it that you have no chirp — make the
test yourself. You might ask someone who
doesn’t even know what a chirp is, or someone
who needs & QSL from your state.

Checking Keying on the *Scope

Although the better commercial stations have
been using oscilloscopes for checking keying for a
number of years, the subject seems to have been
neglected in the amateur field. Not all ’scopes are
satisfactory, but any that has an internal hori-
zontal sweep oscillator capable of going down to
15 or 20 cycles is splendid for amateur work.
Older ’scopes can have their sweep oscillators
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modified by the addition of additional capacity to
the sweep oscillator circuit in the lowest range.

For an oscillographic study of keying, it is
necessary to have a key that will make a string of
continuous dots (and /or dashes). An ordinary bug
key is satistactory but only for short spurts, but
an electronic bug should do beautifully. We
started out by making a motor-driven keyer, but
it was difficult to keep the motor at a sufficiently
constant speed, and we ended up with a form of
electronic bug that was triggered by an audio
oscillator. The circuit is shown in Fig. 1. This
system has the advantage that the ‘scope can be
locked in with the audio oscillator, as is the keyer
tube, resulting in a steady pattern on the ’scope.
In order to center the dot on the screen of the
’scope, a phase-shifting circuit is necessary be-
tween the audio oscillator, and B; and C; make up
this circuit. €3 is simply an isolating condenser.
The 45-volt battery introduces some delay in the
keyer circuit and gives dots and spaces of approxi-
mately equal length. Removing the battery and
shorting the grid of the 884 to ground through £»
gives characters that are not quite dash length
but which are close enough. B3 and Cj in the plate
circuit are proportioned to have & time constant
that will give best operation of the relay over the
operating range. In practice, the keyer will follow
the audio oscillator from about 15 to 45 cycles,
corresponding to keying speeds of from 40 to 120
w.p.m. The slower speed was used in all of the
tests, as being more representative of amateur
practice. RFC and Cs were found necessary to
kill some “hash’’ that was coming from the 884
and interfering in the receiver with our search for
spurious frequencies off the signal.

The advantage of a steady “dotter” is that the
transmitter can be keyed at a constant rate, al-
lowing an oscillogram of the output to be held
steady on the screen of the ’scope. Small changes
can then be made in the key-click filter or other
parts of the circuit and the effect can be easily
seen. Listening to the signal at the same time ties
in the visual pattern with any clicks that are be-
ing generated.

Key Clicks
When we started to examine the keying charac-
teristics of some of the transmitters around the

laboratory, we had hoped to end up with a uni-
versal formula that could be applied to any trans-

l:c%i_;% RFC

Fig. 3—- The gencral form of negative high-voltage
keying, as used for all of the pictures in this story. Mak-
ing the value of L larger introduces more lag to the start
of the character, and increasing the value of C increases
the lag (or “tail”) at the end of the character.
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mitter for the removal of clicks. There may be
some such formula but it won’t appear in this
story, simply because we were unable to find it.
However, several factors influencing key clicks
were found, and they are of sufficient interest to
merit passing along. There is apparently, how-
ever, no substitute for a patient adjustment and
examination of one's own transmitter.

Key clicks are undesirable from several stnd-
points. If the clicks are bad enough, they will
interfere with neighboring BCL sets. Even if they
aren’t that bad, they will make the signal un-
pleasant to listen to on the air. A click that can
be heard when the receiver is tuned off the fre-
quency of the signal is not necessary for com-
munication and serves only to cause interference.

Before going further it might be well to review
the reason for clicks. A c.w. signal can be assumed
to be the same as a 'phone signal except that,
instead of being modulated by a few sinusoidal
waves and their harmonics, it is modulated by a
rectangular wave as in Fig. 2-A. If it were modu-
lated by a sinusoidal wave of single frequency, as
in Fig. 2-B, the only sidebands resulting would be
removed from the carrier frequency by an amount
equal to the modulation frequency. A keying
speed of 50 w.p.m., sending sinusoidal dots,
would give sidebands removed only 20 cycles
either side of the carrier. However, if harmonics
were present in the modulation, the sidebands
would extend out as far as the frequency of the
highest sideband. This is exactly the same as in
voice modulation, where the sidebands extend
out as far as the highest voice frequency that is
present. There is, however, a tremendous differ-
ence between sinusoidal dots and the rectangular
ones shown in Fig. 2-A. It can be shown mathe-
matically (by Fourier analysis) that a pure rec-
tangular waveform would contain harmonics of
the keying frequency up to infinity, so our carrier
modulated by rectangular dots would have side-
bands covering the entire spectrum. Actually the
really high-order harmonics are lost through the
selectivity of tuned circuits and because of their
small amplitude, but there is still enough energy
in the low-order harmonics® to extend the side-
bands considerably. Another way of looking at
it is to remember that whenever a pulse of current
has a steep front (or back), high frequencies are
bound to occur. This is the reason that whenever
an electrical switch is turned on and off a click is
heard in a nearby radio — the steep front of the
current rushing through the wire generates har-
monics that extend up into the radio-frequency
end of the spectrum. Conversely, if the pulse can
be slowed down through a click filter (lag circuit),
the highest-order harmonics do not exist, or it
might be said that they have been filtered out.

The first cause of clicks, then, is the sudden
rush of current through the keying circuit, or the

! For a rectangular waveform, the amplitude of the ens
ergy in the sidebands varies inversely as the frequency,
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Fig. +— A uroup of oscillograms of a self-excited
oscillator keyed in the negative power lead. The oscilla-
tor draws 2.8 ma. at 150 volts and is followed by two
Class-A amplifier stages. The left-hand side of the char-
acter is “make,” and the right-hand side is “break.” The
black lines are part of the ’scope face.

A — No filter. The slight tail is due to r.f. by-pass
condensers in the oscillator. In its ideal form this picture
Kouléi resemble Fig. 2-A. It has clicks on both make and

reak.

B — 0.05 ufd. added across key. The make character-
istic remains the same, but a tail is added on break. ‘This
represents the optimum lag at the speed of the picture
(50 w.p.m.). At slower spceds more tail could be toler-
ated. Clicks on make, none on break.

C — 0.1 pfd. across key. Slightly more than optimum
tail, but the signal is perfectly readable. Clicks on make,
none on break.

D — 30 henrys in series with key. The make charac-
teristic is rounded slightly, the break characteristic re-
mains as in 4-A. Very slight click on make and break.

one that is commonly associated with a spark at
the key. This click can sometimes be heard in
nearby BC receivers in exactly the same way that
a click is heard when an electrical appliance is
turned on or off. Its cure is the most straightfor-
ward of any and consists simply of using r.f.
chokes right at the key. The small 2.5-mh. r.f.
chokes are quite satisfactory if the keyed circuit
carries no more than the current rating of the
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Fig. 5 — Oxcillograms of oscillator keying using com-
plete key lilters.

A — 15 henrys and 0.05 ufd. This represents slightly
less than optimum filter on make and optimum on
break. The keying is satisfactory, but the click on make
ix heavier than necessary.

B — 30 henrys and 0.05 pfd. Optimum keying charac-
teristic — very slight click on make, practically none on
break.

(. — 300 heurvs and 0.05 uxfd. No clicks on make or
break, but the lag on make is excessive. Diflicult to copy
- sounds too “soft.”

chokes, but larger ones must be used if the current
is higher, as in the case of primary keying. No
condenser should be used across the key contacts
—-any capacity in the circuit should be placed
across the circuit at the ends of the chokes away
from the key. The chokes do not remove all clicks,
but they are essential to every keyed circuit.

It is obvious that to be effective the r.f. chokes
must be placed right at the key, otherwise there
will be enough radiation from the leads to cause
interference.

Another cause of clicks that is not so well-
known but which the ’scope showed up on several
different occasions is the “bounce’ of a relay or
2 bug dot lever on “make.” Because this is not a
constant sort of click, it was not possible to get
a picture of it, but it looks like the drawing of
Fig. 2-C. The only check for this type of click out-
side of an oscilloscope is to listen to a steady
string of dots and to try and detect clicks of vary-
ing intensity on ‘“make.” Another check for
hounce of a bug key dot lever is to switch over to
straight hand key sending — if the clicks disap-
pear it indicates bounce at the bug dot contacts.
However, with a proper amount of lag in the cir-
cuit (to be described later), the click caused by
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bouncing contacts is usually greatly reduced or
eliminated.

Oscillator Keying

One thing that became apparent almost at once
when testing the keying of a self-excited oscil-
lator was that cathode (or center-tap, whichever
you prefer to call it) keying was not very easy to
filter. Various values of inductance and capacity
in the circuit didn’t have as much effect in modi-
fying the characteristic as was to be expected.
When negative high-voltage keying was used, this
trouble disappeared, and the inductances and
capacities had the effects that were desired. The
answer probably lies in the fact that cathode (or
center-tap) keying, since it is a combination of
plate and grid keying, has too many interlocking
factors present. The value of capacity and leak
in the grid circuit have an effect on the time con-
stant as well as do the inductance and capacity
introduced in the key circuit, and it is difficult to
know just what is going on. On the other hand,
straight plate keying (in the negative high-volt-
age lead) allows much more straightforward ad-
justment of keying, although there is likely to he
more spark at the key when high-power circuits
are keyed.

The adjustment of a plate-keyed circuit is not
difficult at all. The signal should be tuned in at a
reasonable level, with the r.f. gain control backed
off and the antenna disconnected if necessary, and
then the b.f.o. should be turned off. (Don’t make
the check with the a.v.c. on.) When the key is
pressed and then released, a click will be heard at
“make” and one at “break.” Inductance added
to the circuit will reduce the click at “make,” and
capacity added to the circuit will reduce the click
at “break.” Their positions in the circuit are
shown in Fig. 3. A low-current high-voltage cir-
cuit will require more inductance and less capac-
ity than will a high-current low-voltage circuit.

A logicul question at this point is “How do I
know when I have the right amount of filter?”
Tests on the ears of the gang around HQ indi-
cated that they all liked to listen to signals that
were a little