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wins world-wide acclaim




NOWIT CAN BETOLD!

HERE’S WHAT’S BACK OF THE

SUPER DETIANT 5%-25

This story began a long time ago. But
not until now could it be told. For not
until now did we have the overwhelming
proof for the final chapter . . . proof that
the new SUPER DEFIANT is one of the
finest amateur receivers ever developed
at the price.

After months in the hands of our engi-
neers , . . designing, experimenting, test-
ing, developing, perfecting...it was

ally completed. But that was not
enough. We wanted to KNOW what the
SUPER DEFIANT would do in the hands
of amateurs. No experimenting by cus-
tomers. No selling it on faith alone. So a
large number were placed with amateurs
and key distributors for operation un-
der almost every conceivable condition.
Opinions were weighed, comparisons
made, results checked.

These practical tests proved that it met
every demand made of it. Distributors
were notified . . . told about its perform-
ance...told that here is a receiver

amateurs were waiting for . .. told that
at its low price the demand would hit a
new high. They believed us. They or-
dered. They had SUPER DEFIANTS in
stock, ready to make their announce-
ments a the same time Hallicrafters did.
And their confidence was justified.

“First one sold within five minutes,”
writes one. “The hottest receiver and
biggest receiver value in my radio ex-
perience,” wires another. “Showed it to
a group of hams and they were so en-
thusiastic that they sent a telegram of
congratulations to the factory,” reporis a
third. “Sold five in one day.” “Sold out
first three days.” “Rush two by express.”

These are typical of the expressions in
scores of wires and letters that have been
pouring in from Distributors. If you
haven’t yet seen it, call upon your Dis-
tributor at once. He’ll give you the facts
...why it is making such a hit with
amateurs Everywhere . . . why it may be
just the receiver for you.

the La”icra[‘l'ers inc.

CHICAGO, U. 5. A.
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the HT-9

A NEW 100 WATT TRANSMITTER

at Less Than You
Could Build It Yourself

It is only natural that the “largest builders of ama-
teur communications equipment,” with unlimited
engineering and production facilities, should de-
velop such a transmitter. You could not build one
like it yourself except at a cost far in excess of its
price. Even THEN you might not have a transmitter
which would equal the performance of the new
HT-9. Note some of its special features:
The HTY-9 is a five-frequency phone and CW unit,
rated at 100 watts on CW and 75 watts on phone (car-
rier oxutput.) Coils are available for all bands from 1.7
to 30 megacycles. Exciter coils for five bands can be
plugged in, pretuned, and left in the transmitter.
Band-switch, controls and meters, governing every
function of the transmitter, are all on the front panel.

1009 modulation with very low distortion is as-

sured. Carrier hum is at least 40 db below 1009

modulation. Any medium-level high impedance type

of microphone can be used. Built for 110 volts 50-60

cycles AC. Dimensions: 28" x 181%"” x 1114" high.
The new HT-9, with all these advantages, sells for
$199.50 less only coils and crystals. And you may
have it fromyour Distributor on TIME PAYMENTS
if you wish.

the Lallicra['l'ers inc.

CHICAGO, U. S. A.
WORLD'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT
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LACKING an actual photograph
set the scene for our story.
a bit hatd on the bud-

a pair of cut-rate filter
before the

we had our artist
ZY4QQ, you see, found so many OW'’s
get. So he mail-ordered (by camel express)

condensers. He installed them, but= caravan

;3 e ZY4QQ knows he can depend on G-E products. He's
/’/9 . -
Z. now playing safe by tuming to Pyranol capacitors and

GL-866's—if he has to trade off some of the OW's to do

it. He'll save, of course.

G-E Pyranol capacitors are built to
exacting standards to assure long, de-
pendable service. They'll operate con-
tinvously at 109, above rated voltage.
And their compactness will save
ZY4QQ some express costs, because
space is at a premium on camel-back
just as it is in your transmitter.

OM ZY4QQ wants GL-866's because
he knows that G-E research scientists
were the first to develop hot-cathode

GENERAL @@ ELECTRIC

mercury-vapor rectifiers and that the
name General Electric means he will get
top performance from all G-E trans-
mitting tubes. You can prove he's right
in your own transmitter!

Bulletin GEA-2021-B covers G-E
Pyranol capacitors; GEA-3315, G-E
transmitting tubes. Get them from your
dealer or from General Electric, Radio

and Television Dept., Schenectady,
New York.

900-30
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amateur in the nation and has a history of glori-
ous achievement as the standard-bearer in
amateur affairs.
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“IT SEEMS T0 US—"

"Wuere is an old and dog-eared manila
folder in our desk with the title “¥ditorial
Suggestions.” It has been there for years and
is torn and spotted and faded. It could be re-
placed for two cents but we like it the way it is
because we can always put our hand right on
it. Throughout each month it receives notes
and ideas and letters that suggest a topic for
this page. Flach month, come this time, we
bring it up to the top of the madhouse we call
our desk and look through its contents to see
what we ought to write about.

We were rather impressed to find in the old
folder this month two letters complaining of an
appalling lack of sportsmanship by established
amateurs towards newcomers or would-be
amateurs. That is happily an uncommon thing
in ham radio. We don’t often have such cases.
Generally we can find reason to be mighty
proud both of amateur accomplishments and
of the splendid spirit of brotherhood that char-
acterizes the participants in our art. But when
we review these two letters at the same time
they combine to leave so bad a taste in our
mouth that we believe something deserves to
be said on the subject.

The first letter is from a large city in the
near southwest. Like every large city, it has
numerous amateurs and a considerable group
of would-be amateurs on their way to licenses.
The latter group, with the assistance of a local
club, is getting up code speed by listening to
the A.R.R.L. code-practice lessons sent out
by a few pubhc-splrlted amateurs on the 160-
meter ‘phone band. Some of the local amateurs
seem to have decided that the bands are
crowded enough already and that they are not
in favor of any new amateurs. So, it is reported,
they have deliberately organized themselves
into a network on the exact frequency used for
the code practice, with the specific intention of
preventing its reception. They admit it. Pleas,
threats and plain honest begging so far have
not been able to move them.

This is a sickening violation of common
decency and of the creed of the amateur. These
fellows forget that they themselves were once
beginners who had to look to others for help.
They are reversing the usual rule of the ama-
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teur to be as helpful as possible to others,
particularly to beginners. They show a sadden-
ing lack of sportsmanship and of the tradi-
tional amateur spirit. We are ashamed of them.

They are also violating communications law.

The interference that happens accidentally in
amateur radio (and that is always with us) is
legitimate. No one can complain about it. But
interference that is deliberately created by
moving onto a particular frequency with the
purpose in mind of preventing the reception of
other signals on that frequency is unlawful. It
is precisely what is meant by the term “mali-
cious interference” in the Communications
Act. Heavy penalties are provided for it, in-
cluding loss of license and fine or imprison-
ment.

We now call upon these fellows to cease and
desist. We believe they will know exactly what
we mean.

Our other letter is from a professional man,
licensed for something over a year, who has
been taken for several rides by mercenary
amateurs. When he first received his ticket he
didn’t know much more radio theory and prac-
tice than the law required, and he felt obliged
to seek assistance in the design and construc-
tion of his transmitter. A number of local
amateurs wanted to help him for a fee. He
eventually selected one, highly recommended
by a local supply house, who for a hundred
dollars agreed to design the transmitter, list
the parts, help in the wiring, explain the theory
and see that the rig worked properly. It never
did work properly, apparently because it
wasn’t a sound design. Its father fiddled with
it for months. He never could find the trouble
but he kept his “fee’” and he seemed to think
he ought to have more because of the length of
time he was spending looking for trouble.
Other amateurs heard of the difficulty and

- offered to help but our friend says that their

invariable story was, “Well, I can fix it up
for fifty dollars.” He began to think all ama-
teurs were like that. Then he had the good
fortune to meet a real amateur, one who pains-
takingly checked through the whole frans-
mitter, found the trouble, showed how it could
be overcome at a cost of less than five dollars,

1



and who didn’t want a fee. But meanwhile our
correspondent had almost decided that every
amateur wanted money before he would help,
and he has a pretty low opinion of our tribe
generally from what he has seen of us.

He is disgusted, but we are amazed. We
admit that in all our years we have never
heard of anything like this in amateur radio.
Building a complete rig for a novice for a fee
is one thing, and mayv be all right if value is
given, but trying to charge a brother amateur
fifty fish for spotting trouble — well, we're
disgusted too.

As we've pointed out before, amateur radio
dies out from the top. 1t is the amateur of skill
and proficiency, gained by experience, who for
some compelling personal reason is obliged to
give up the game. We must have fresh blood

« SPLATTER +

The mail produced “one for the books” the
other day from “Doc” Gainsforth, WOUHP. We
are reproducing the photo with “Mike” sitting
in the driver’s secat.

Dr. Walter Lemke, W8RLB, criticizes QST’s
lack of interest in the communication problem for
the amateur yachtsman. He would like to see

8

coming up, if we are to hold our numbers and
our position in the art. The new people must
succeed the old-timers, themselves to become
the skilled old-timers. We have never aimed
at great growth and in fact we have assidu-
ously avoided too-great growth. But we must
have constant replacement to hold our own
against our losses from the top, and these
people must start as we all did — from scratch.
It is therefore plainly up to us to encourage
beginners. It is part of the amateur’s code to
be friendly. The amateur spirit is marked by
kindly advice and counsel to the beginner,
friendly assistance when needed, slow and
patient sending when requested. These have
been our standards for over a generation. Let’s
maintain them!
K. B. W.

some dope on antenna systems for the small
eraft, ideas on waterproofing equipment as it may
be called on for a drenching, or even at best, salt
spray is going to take its toll. And there is the
power supply problem.

This sounds like a “must” to us and we shall
do something about it if we can gather together
any information on the subject. What say ham
yvachtsmen — let’s have the dope on how you
licked the problems and let the rest of the
brethren henefit from your experiences.

Our Cover

This shot was taken at South Schenectady
by G.E.’s Photographer Burns. Emile Nickle,
W2EGN is in the process of manning the switches.
This is just the temporary antenna switching
arrangement for WGEO at the moment, while the
new one is under construction.

Maybe the old worm, ‘‘Necessity is the Mother
of invention” wasn’t coined expressly with the
ham in mind, but we have certainly adopted it
a8 an apt phrase time on end. The latest ““neces-
sity ' is the kink on eliminating the bugaboo of
flashover in neutralizing condensers. Ilansen,
WOKNZ of Denver, who has many times before
““‘done something about it” has written this up
for QST and appears on page 28,

Deserving of careful study by every amateur
is the unusually clear presentation and explana-
tion of just what happens in the Ionosphere,
which originally appeared as a Bureau of Stand-
ards Circular and we judged worthy of repring in
QST. As we continue to explore the high fre-
quencies it behooves us to grasp the basic funda-
mentals that we may more readily understand
and appreciate these theories that have proven
to be fact, not fancy.

O0ST for



The phrase ‘““The House of Magic’® has become synonymous with the General Electric
plant at Schenectady. That phrase, connoting the synthetic lightning bolts and the
talking robots and the other stunts displayed for visitors, is largely window dressing. Be-
hind the window dressing, though, in the laboratories and workshops strewn through
the massive, sprawling plant there is genuine magic being done — the magic both of basic
research and of practical engineering. Three members of QST’s editorial staff — Gram-
mer, Rodimon and Goodman — recently had the opportunity of exploring the plant and
examining this work in detail. When they came down to earth (in other words, back to
38 LaSalle Road), they sat down and let us have the adjoining account of what they saw.

OST Visits G.E.

The Editors Explore the * House of Magic® and Report on Latest
Radio Developments

lF vou asked an average individual,
ham or otherwise, to name the first s.w. broad-
casting station that came to his mind, the chances
are he'd say “2XAF” or “2XAD.” For these
stations were not only real pioneers in the busi-
ness (15 years or so in the game and still going
strong) but always were outstanding in pushing
real hefty signals around the world. The days of
experimental calls seem to be over (2XAD is
now WGEA and 2XAT is WGEOQ), but changing
calls does not mean a change in the policy of the
station management. For the G.E. short-wave
broadeast transmitters are still experimental and
probably always will be— the laboratory for
transmitter developments which sooner or later
will be incorporated in other stations whose
prime purpose is sending out program material.
Bven now WGEOQ is in the throes of transition
into the most powerful short-wave BC trans-
mitter in the T. 8., using a new kind of power
tube which bears little external resemblance to
the kind of tube we see in more conventional
stations.

The desire to have a squint at this newest rig
attracted us to the 65-acre plot of land two miles
southwest of Schenectady that is the QTH
of WGEO, WGEA and WGY, and numerous
other experimental layouts. Too, G.E.’s rapidly-
maturing television broadeasting developments
aroused their share of interest — and anticipa-
tion. And we had a warm invitation to come
and have a look so, showing remarkalge astute-
ness in preselecting one of the coldest days in
January to make the trip, off we went. We timed
ourselves to be at the reception building outside
the main gates promptly at opening time, and
on getting there found E. H. Fritschel, W2DC,
already waiting for us. On “Fritz”’ had fallen the
job of getting things lined up so we could see as
much as was physically possible in one day, and
his was the not-too-easy task of keeping us
moving fast enough to meet the schedule. There
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are always so many things to examine, fto ask
questions about — and, when practically every-
body you meet is # ham or ex-ham, a community
of spirit that doesn’t make for short QSO’s!

Right at hand, and therefore the first stopping
place, was Building 36 which houses the tele-
vision and short-wave broadcasting studios. The
television end was our first objective, because
we had heard that there was some pretty snappy
u.h.f. equipment installed there. And we found
that the reports were not exaggerated.

Visualize a large room,; perhaps 25 hy 40 feef,
with a 10 by 15 “island” at one end. The island
is the control room, glass-fronted towards the
“studio” su the control operator can watch the
action and monitor the picture at the same time,
'phoning instructions to the cameraman, who
wears a headset and rides the movie-type dolly
carrying the television camera. The other three
walls of the control room are formed by relay

"All photos courtesy of G.E.
When good hams get together — it’s all in fun!
L~R., (standing): Fritschel, W2DC:; Grammer,

W1DF; Goodman, WILJPE; Darlington, W2ALP;

(kneeling) Rodimon, W1SZ; Fritschel, W2MCL.,
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racks full of sweep ecircuits, high- and low-
frequency pulse generators, blanking circuits,
phase-correction circuits, audio, video and
radio amplifiers, monitoring equipment —enough
tubes and parts to satisfy an indefatigable ham
builder for years and years. Unlike most televi-
sion studios, this one does not simply handle
audio and video circuits but include§ actual
radio transmitting equipment as well, for the
signal generated here in Schenectady is relayed
by a radio link to the actual broadcast trans-
mitter some 12 miles away in the Helderberg
mountains.

The studio itself is set up much along the lines
of what we imagine an ordinary movie set to be
like. Since the television camers requires more
illumination than a movie camera, batteries of
lights are very much in evidence — not ordinary
lights, but G.E’s new “capillary-type” water-
cooled mercury-vapor units. Ordinary “takes”
require 12 of these 1-kw. lamps — four batteries
of each. This grouping permits 3-phase operation
to avoid flicker. The light is about 3 times as in-
tense as that from the same wattage in incan-
descent lamps, but 90%, or more of the heat is
taken away by the cooling system in much the
same fashion as in water-cooled transmitting
tubes. Occasionally extra illumination is required
for a scene, and then a dozen or two 300-watt in-
candescents with internally silvered reflectors
are brought into service. The heat from these is
practically unbearable, and between the heat
and the glare we have a lot of respect for the actor
who can behave naturally in front of a television
camers,.

In this maze of complicated circuits and non-
microphone technique the thing that catches the
ham’s eye is the relay transmitter. Working on a
carrier frequency of 157.25 Me., this is a sweet
job of w.h.f. construction, with lots of little kinks
worth adapting to amateur use. The front end
of this set can’t be told, in appearance, from an
ordinary i.f. amplifier chassis; it has a crystal os-

SIGHT AND
SOUND
/ STUDIO

Studio Programs

Video-15125 Mz 40w, SCHENECTADY
duscho-43.2 Mc
(£ M) 50 watts
Video 8.C.
67.25 Mc.
Qoo (A M)—
FREQ |VIDEO XMTR, 775 Mc
" 10 (1/’/
T0 "> AUDIO
BL FREQ.| 10 Kw
T
Radbo hink !
15725 ,,;;:y_, | HELDERBERGS \\%\
cagries K. v Wire line
Program Carrying oudio 'ﬂ%
AN

AN

Video 45.25 Mc.
Audio 49.75 M.

Fr_om‘ SALY.C.
{Empire State)

Fig. I-— This ‘“schematic” shows the television
broadcasting setup, involving relayed programs from
two separate sources. M sound programs also will be
relayed in similar fashion.

cillator, frequency multipliers, and a couple of
1852 amplifiers working on a frequency of 22.75
Me. The video signal is introduced into a balanced
modulator at 22.75 Mec. ; one side-band is selected,
amplified, and mixed with a local oscillator fre-
quency of 134.5 Mec. to give a beat at 157.25 Me.,
which is then fed through a line to the first stage
of the transmitter shown in the photographs.
Each of the stages in this outfit is a linear ampli-
fier, using 832’s (the w.h.f. double beam tube) to
build up the power level to the point where it will

The television relay
transmitter at the
Schenectady studio
has unit-style construe-
tion for each stage.
For short leads and
symmetry, tuning con-
densers are discs
mounted on standoffs
which bring the plates
right at the tube ter-
minals. Stages are cou-
pled inductively, with
coupling varied by
moving the stage along
the “track™ at the
bottom.
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excite the final push-pull
834’s. The output is about
40 watts, which is ample
to do the job for which the
transmitter is intended.

Each stage is built on an
aluminum chassis in the
shape of an inverted U,
with all tuned circuits lined
up so that inductive cou-
pling can be used between
stages. The bottom edges
of the chassis fasten to
aluminum-angle “rails”
running the length of the
transmitter; interstage
coupling is adjusted by
moving the whole stage
back and forth until the
loading is right; then the
stage is fastened perma-
nently to the rails. Obvi-
ously it is easy to take out
2 stage should anything go
wrong. The rf. is fed to
the antenna through a
double concentric line,
which is simply two ordi-
nary copper-tubing lines soldered together. The
tubing is grounded and the inner conductors
carry the r.f. The method of coupling to the line
is shown in Fig. 2. All four condensers resonate
the circuit, while the loading is adjusted by
varying the ratio of (101 to CaCe, identical set-
tings being used on corresponding condensers.
The use of balanced circuits throughout avoids
much of the difficulty often experienced with
w.h.f. transmitters.

A miniature rhombic on top of the building
directs the 157-Me. signal to the Helderbergs.
The sound program for the broadecasts goes out
from a 50-watt frequency-modulated transmitter
which is small enough to be (and is) tucked away
in an odd corner on a window-sill. It operates
on 43.2 Me. at present, but probably will be
moved to a higher frequency in the near future.

We almost forgot to mention one thing which
seems to be done as matter of course throughout
the r.f. end of a television transmitter. On every
stage, from the smallest up to the largest, a 955
acorn sits somewhere on the chassis. It’s con-
nected as a diode and is provided with a pickup
loop so that some of the r.f. can be rectified for
monitoring purposes. Thus the picture can be
checked at every point in the transmitter, and
should a broadecast suddenly develop one of the
many faults which can appear in a television
picture the guilty stage can be located in a hurry.

During the hour or so spent in looking over
equipment and asking questions of Mr. D. E.
Norgaard, W2KUJ, in charge of the experimental
work in the television studio, & ecouple more of
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apiece,

at WGEO.

‘These metal cylinders are rated at 50 kw.

WILJPE pointing, with Towlson figuring out
the answer. Whatever it was all about, the fact
remains they are alongside the final amplifier

the G.E. ham contingent
joined the party: Gene
Darlington, W2ZALP, in
charge of short-wave
broadcasting, Paul Frits-
chel, W2MCL, who is with
the frequency-modulation
crew, Bill Green, WOFWB,
of the publicity depart-
ment, and George Burns,
ex-W2HON, of the photo-
graphic staff. Through the
good offices of the pub-
licity department George
had his camera along to
shoot anything we thought
might interest hams, and
you can be sure we had
him use up quite a lot of
film and flash-bulbs.

Next stop, South Sche-
nectady! WGY, WGEA,
WGEQ, buildings full of
transmitters, acres of beam
antennas. A matter of a
ten-minute drive from the
River Road main plant, it
would be ahard job to miss
this place, spotted as it is by WGY’s new 625-
foot vertical radiator, visible for many miles over
the surrounding country.

Externally, things looked rather natural as we
approached the station grounds. Several 300-foot
steel towers and many 100-foot poles with all
sorts of dizzy-looking arrays stretched between
them are very much in evidence. The famous
Byrd antenna pointed at Little America, which
several years ago was so effective, is still up and
even now is beginning once again its schedule of
weekly “mail-bag” broadeasts to the coloniza-
tion crew digging in at Little America. Most of
the short-wave antennas are of the type known

Power is off and it’s safe to tangle with the antenna
network of 100-kw. WGEO.
WZALP gingerly adjusts a tap on one of the network

inductances.
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as the ‘ Alexanderson panel antenna,” consisting
of stacks of horizontal collinear half-wave ele-
ments, with 2 corresponding reflector when
unilateral transmission is desired. The size of the
antenna depends upon the amount of directivity
that can be tolerated; the bigger the antenna the
greater the gain, but the narrower the heam and
hence the smaller the region which can be given
good service. Generally there are three stacks of
elements, since a good deal of vertical directivity
can be used, with from three to five horizontal
elements in each row. Each element is individu-
ally trimmed to insure peak performance. All the
short-wave antennas are fed by 600-ohm lines,
tapped to 34-wave matching stubs. The closed
ends of the stubs are inherently at ground poten-
tial and are divectly grounded for lightning pro-
tection.

Approaching the entrance of the main building
the photograph you see on the cover looked like a
“natural” so it was snapped with the codperation
of Emil G. Nickle, W2EGN, who was aloft to
awitch antennas. (Another shot that may not look
20 “natural” is the one of the G.E. and HQ com-
bination in front of the building.) Our visit to
South Schenectady was concentrated in the
main building, where WGEO, WGEA and WGY
are housed. WGEO was the center of interest,
with its new high power final amplifier (a Class-B
linear) soon to be pushing out 100 kw. on regular
programs. This is the outfit which incorporates
tubes more resembling 50-gallon water tanks
than r.f. bottles. These tubes (so far as we know
they have no numbers) constitute a radical de-
parture from conventional practice, especially in
mechanical features. For one thing, they can be
taken apart -~ no discarding a whole tube here
should one of the filament wires burn out! One

of the photos shows the metal top of the tube;
this simply is bolted to the rest of the assembly
and can be taken off with the aid of an Allen
wrench. One touch we liked a lot was the spigot
on the plate to let out the trapped water when
the tube is demounted! Each tube is mounted on
a sort of truck which rides on a track running
through a door in the front of the amplifier unit,
and when any work is to be done on the tube it is

N DT T ,
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Among the driver stage of WGEA, W2DC appears to
he inspecting the terminals of an 833.

disconnected and pulled out into the room on its
truck. They are not evacuated and sealed off as
are normal tubes, but are continuously pumped
to maintain the vacuum; the vacuum pumps run
day and night whether the transmitter is on the
air or not. In addition to the familiar meters
normally associated with a power amplifier, the
control panel has vacuum gauges to show the gas
presstre in each tube.

Electrically, the tubes are in the low-voltage
high-current  class — comparatively speaking,

Behind this panel — 10 kilo-
watts of sight and 10 of sound, on
television channel No. 3 (67.25
Me.). At this transmitting plant
at the Helderbergs there is no
video equipment — the «ignal”
comes in at r.f. and goes out the
same way, but on a different fre-
quency. All linear amplifiers from
the receiving antenna to the
transmitting antenna. Larry
Teeds is taking a squint inside one
of the high-power stages.
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Here’s a

site to
make an
ultra-high-
frequency
man’smouth
water! Look-
ing out over
the valley
from behind
the trans-
mitting sta-
tion in the
Helderbergs.
The bun-
dred-footers
carrying the
antennas
don’t hurt
any, either.

since they are intended to be operated at 9000
volts when full power goes on. During this ex-
perimental period they have been running at
about 6000, with a plate current of 10 amperes
per tube; eventually the input will be upped
to 40 amps total at 9000 volts, which it is ex-
pected will give around 100-kw, actual output to
the antenna after deducting tank losses.

One might expect something terrific in the way
of a plate tank circuit for a high-frequency trans-
mitter of this size, but actually it is not too
formidable. The circuit is rather high-C judged by
ham standards, but the plate current/plate volt-
age ratio also is high. The tank coil is two turns of
about l-inch copper tubing wound to a diameter
of about a foot, and it is tuned by vacuum con-
densers. At least that was the arrangement when
we saw it; several other tanks had been tried
before (including one ‘““coil” consisting of one
large turn of four-inch busbar) and plans for
trying a new scheme were already under way.
The copper tubing coil is water-cooled, a prac-
tical necessity when tank currents run in the
hundreds of amperes.

The neutralizing method is an interesting one,
although probably not generally applicable to
amateur transmitters, The circuit arrangement
is shown in Fig. 3. Although one of the very
early neutralizing eircuits proposed, it is only
recently that it has been finding favor in com-
mercial transmitters, and we were told that a

7Z7nk CZI
’F}q
L < Line
o=
T C, F— .

Fig. 2 — Coupling circuit used in the u.h.f. transmit.
ters for working into a balanced concentric line.
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good many modern broadeast transmitters are
using it. The inductance of the coil is adjusted
so that its reactance is equal to that of the grid-
plate capacity of the tube so that the feedback
through the tube is cancelled by an opposite
feedback through the coil. This system of neu-
tralization avoids the parasitic oscillations usu-
ally associated with cross-neutralized -circuits,
and has the advantage that since there are no
neutralizing condensers there is no increase in
the effective capacity shunting the tank circuit.
Unfortunately, the neutralization does not hold
over much of a frequency range, so it is necessary
to readjust the neutralizing circuit when the
frequency is shifted.

We amateurs aren’t the only ones who have
difficulty with harmonics. A troublesome third
here was cleared up by the linear trap shown in
Fig. 4, the trap being a shorted section of trans-
mission line, }4 wavelength long, bridged across
the main 600-ohm line to the antennas. The con-
denser across the end cancels out the stub react-
ance at the fundamental frequency so that the
stub or trap has no effect on the fundamental,
but on the harmonic the trap is a short-circuit.
“Before and after’” measurements showed that
installation of the trap reduced the third har-
monic by 18 db, and another 2 db suppression
was obtained by enclosing the stub line in a
sheet-aluminum ghield.

At its present output of 50 kw. the rig is just
coasting along, but if too many new ftroubles
don’t develop as the power is increased it won’t
be long before the full 100 kw. is on the air, Ac-
cording to the fellows at the station, you never
can tell what’s going to pop next when the power
is doubled — the only sure thing is that some-
thing always does! Including burning out one of
the wires in a directive array when the output was
running around 100 kw. It must have been fun
while it lasted! )

Let us straighten out a point for those of our
readers who assume that high-power experi-
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mental transmitters are all dolled up with
chromium plating and polished brass rails for
visitors to walk around and gaze at with awe.
It will perhaps be something of a shock to learn
that the fact is actually the antithesis. These
transmitters are real guinea pigs; in them ap-
paratus, circuits and ideas must go through the
most exhaustive workouts. Perhaps it is the lack
of frills, coupled with thoroughness of testing
and elimination of “bugs” of all deseriptions,
that makes an amateur feel so much at home in
this plant.

Before leaving we walked into that part of the
station housing WGY’s famous 50-kw. broad-
caster on 790 ke. since 1926. Passing along to the
control desk to sign the visitors’ log, our atten-
tion was caught by something familiar-looking
on the bulletin board. We just couldn’t resist
taking & shot to bring back to the C.D. An
ORS/0PS Bulletin was prominently displayed
on the board. Did anyone ever say that hams
don’t work at BC stations? As an example,
here’s the roster of the gang now working
at South Schenectady: Emil G. Nickle, W2EGN;
Donald Mecllwain, W2KOZ (ex-W5ABD);
George M. Hoffer, W2AVG; Robb Millham,
W2EZ; Ralph Yeandle, W2ETY; Robert Lingle,
W2KWF; Harold G. Towlson, W2BDE; Ty
Schumacker, W2AIX; Roy Stigberg, W2AUJ;
William Spencer, W2CEM; Fred Vert, W2JWA.

Time out for lunch, then off to the Helderbergs
and the television BC transmitter. This site is
20-odd miles southwest of Schenectady by road
and at the highest point in the vicinity — 1520
feet above sea level. As this trip was being made
in the middle of winter it was understood we
should not be able to go all the way by car —
road conditions would make it necessary to climb
the final hill on foot as driving was an impos-
sibility up the last stretch. Arriving af the spot
after a gradual climb up a winding slippery
road, we saw readily that there had been no ex-
aggeration whatsoever. Directly in front of us,

Fig. 3 —~ Coil neutralization circuit in the 100-kw.
linear amplifier for WGEQ (ex-W2XAF), The blocking
condenser  is to isolate the plate d.c. from the grid and
resistor R is an oscillation suppressor. The coil reactance
is made equal to the reactance of the grid-plate capacity
of the tube.

up a 30-degree slope, was our destination and it
was either hug the road of sheet ice or take to the
drifts. The less agile members of the party were
about ready to call out the St. Bernards by the
time the top was reached!

There are really two stations at this location,

one for receiving and one for iransmitting. The-

transmitting end is situated on the side of the
mountain facing Albany and Schenectady, on s
little plateau which seems like a balcony over-
looking a vast expanse of Hudson River valley.
It is said that on s clear day one can see info
Massachusetts and Vermont from there, and we
can readily believe it. Buf in zero weather with a
small gale blowing the scenery is best appreciated
from indoors! The receiving station is on the
other side of the peak where there is a clear shot
down the valley toward New York City and
the Empire State building. This station is used for
picking up the New York television and fre-
quency-modulation programs and relaying them
to the transmitter. The whole system is a bit
complicated, but can be straightened out with
the aid of Fig. 1. Empire State programs on
television channel No. 1 (45.25 Mec.) are picked

Part of the front end
of the 67.25-Mec. tele-
vision transmitter.
Similar conpstruction
to the lower-power job
at Schenectady, but
using different tubes.
At the extremeright is
an output coupling eir-
cuit of the type shown
in Fig. 2, feeding into
a balanced concentric
line which runs to the
input end of the main
transmitter shown in
another photograph.
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In the 71.75-Mec.
sound transmitter, the
exciter has one stage
with four tubes In
push-pull parailel.
‘This unconventional
arrangement uses ordi-
nary tank circuits,
and fairly good-sized
ones at that! Particu.
lar care has been taken
to make the ecircuit
perfectly symmetrical,

up here, converted into audio and video cutputs
in the usual receiver fashion, and the audio is
then passed on fo the transmitting station over
a wire line. The video signal, however, is used to
modulate a low-power transmitter on 157.25 Me.,
the same frequency as that used in the relay
transmitter at Schenectady, and sent by radio to
the transmitting station, At the transmitting end,
therefore, we find something of a novelty -—a
television transmitter entirely devoid of video
circuits, pulse generators, blanking-signal gen-
erators, and the usual accompaniment of auxili-
ary circuits. The whole sight transmitter is made
up of linear amplifiers and a frequency-changing
circuit or two. But if it sounds simple, one glance
at the control panel will bring quick disillusion-
m®nt on that point!

Basically, the sight signal comes in on 157.25
Me. and is rebroadcast at a 10-kilowatt level on
67.25 Mec. A rather complicated system of fre-
quency conversion is used to get the signal to the
latter frequency without running into “birdies”
from mixing of various oscillator harmonics. After
conversion, the signal is passed through linear

600.12 line | C

A »

N\

Fig, 4 — Linear harmonic suppressor, using a 34-wave
line. 'The line is resonanted by the condenser C to the
fundamental frequency to avoid loss of power, but acts
as a short-circuit to the third harmonic.
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amplifiers, all on the same frequency, starting
out with the small unit shown in one of the photo-
graphs. Tts construction is & good deal like that
of the relay transmitter at Schenectady, but more
conventional tubes can be used because the
frequency is lower. In the main transmitter unit
the power is built up in successive stages, using
in some cases small water-cooled tubes of the 888
type; larger stages incorporate tubes — GL-889
and GL-880 — developed especially for the pur-
pose. The perennial uh.f. problem of tube
capacities is acute here, because a tube has to be
fairly big physically to handle the power. Add on
the fact that the amplifier frequency characteris-
tic has to be flat over a band of five megacycles
and you have & real job on your hands to get any
kind of efficiency, especially in a linear amplifier.
It may be of interest to note that 10 kw. of tele-
vision transmitter takes up more space than five
times that power of ordinary broadcast trans-
mitter.

Linear tank circuits are used in the larger
stages, with inductive coupling betweén the plate
tank of one stage aund the grid tank of the next.
Tube capacities and inductance of internal leads
make it necessary in many instances to use trick
¢ircuits with half- and three-quarter-wave lines,
with the tube leads forming most of the line, The
coupling usually is varied by swinging one tank
through an arc with respect to the other, and
some neat mechanical arrangements have been
developed for the purpose. One feature of the
high-power stages that caught our eye was the
use of carbon-rod type resistors (100-watt size)
of the order of 2 or 3 ohms as filament “by-pass
condensers.” The rods have low impedance fo
both radio and video frequencies, which would
not be the case with ordinary condensers. Drain-
ing a few more amps from the filament trans-
former is of no particular consequence. Conven-

(Continued on page 115)



A Practical 112-Me. Converter

Using Loktal Tubes for the U.H.F. Mixer and Oscillator

BY BYRON GOODMAN,* WIJPE

A 112-Moc. CONVERTER is nothing new, of
course, bub the one to be described started out
with s different angle from most. As far as we
know, all of the available designs for 214-meter
converters use scorn tubes. Acorn tubes are
designed for the w.h.f. picture and are expected to
do & good job in that range, but we wanted to see
if some less expensive tubes might not turn in a
fair performance. We weren’t at all sure that
anything could be made to work, but we didn’t
run into any serious trouble and now we’re quite
keen about the possibilities of more fellows get-
ting on 214 meters with good but less expensive
gear. With 2)4-meter f.m. looming as the big
interest for the serious w.h.f. man, perhaps the
knowledge that he doesn’t have to go to acorn
tubes will induce him down to the band faster.

It might be well to start out by admitting that
we're an old fuss when it comes to the w.h.f. stuff.
Every time we see a lead over an inch long in a
piece of w.h.f. gear we think, “ My, what a lovely
ehoke,” because, actually, it doesn’t take much
inductance to have considerable reactance above
60 Me., and even a straight piece of wire has
inductance. Further, we're & nut on dielectrics,
and we’re always visualizing the losses introduced
by a piece of inferior insulation in u.h.f. gear.
With all this as a background we were rather up
against it when we started to look around for
tubes and gear to use in a 112-Me. converter that

* Assistant Technical Editor.

wasn’t to use acorn tubes. Acorn tubes weren’t
considered for the job because it was felt that
their use already had been covered quite thor-
oughly, and we wanted to see what other tubes
might work. After looking over the available
tubes, the Ioktal series showed up as the most
logical. They are available with the necessary
characteristics, they have good insulation (glass
throughout) and the leads are a half-inch shorter
than their nearest rivals (the bantam series) and,
what’s better, the leads are made of heavier wire
with, consequently, less inductance. Unfortu-
nately, after all the excellent arguments for the
loktal-type base, the only available sockets were
of “low-loss” natural-colored bakelite but {just
to prove we worry too much) the sockets didn’t
seem to keep the converter from working. We did
manage to find polystyrene coil sockets and forms
but had to be content with isolantite for insula-
tion on the tuning condensers.

We ended up with what we feel is a fairly rea-
sonable starting point for the serious but impe-
cunious 2}4-meter experimenter. ‘The converter,
for simplicity, uses only a mixer and oscillator,
with separate tuning conirols to avoid ganging
worries. The thing is flexible enough so that by
simply changing the output coupling transformer
it can be made to work into a 8- or 5-Me. if. or,
if one wishes, into the i.f. amplifier of & 43-Mc.
{.m. broadeast receiver.

The oscillator stability turned out to be hetter
than we had dared to expect, comparing favor-
ably on 214 meters with any acorn oscillator using
coil-and-condenser tuning that we have seen,
The sensitivity of the converter seems to be quite
good, and it brings in any signal a t.r.f. superre-
generative acorn job will, which is the only stand-
ard of comparison we have available.

Let’s itemize the variations, to keep them
straight. With the 3-Me. {(or 5-Me.) output cou-
pling transformer, the converter can work into an
f.m. amplifier and detector for 214-meter amateur
reception and 43 Me. f.m. broadeast reception.
Coupling the output to a regular receiver tuned
to 3 (or 5) Me., the converter can be used for the
reception of stable amplitude-modulated signals
in the 214-, 5- and 7-meter ranges. The converter
can work directly into your present f.m. broad-

A rear view of the converter shows the two plug-in
coils and the antenna terminals. The wire leading off
at the left is the battery cable; the twisted pair on the
right carries the output to the i.f. amplifier,
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Fig. 1 — Wmng dmgram of the u.h.f. converter

Cy ~—- 15-ppfd. midget variable (Hammarlund HF-15)

Cy — 35-pufd. midget variable (Hammarlund HF.35)

s — 10-ppfd. midget variable (Hammarlund HF-15

¢ with one stator and one rotor plate removed)

Cig — 100-ppufd. midget mica
Cs, Cgy Cr — 500-ppfd. midget mica
(As, Cy — 0.01-ufd. 600-volt paper
R =~ 500 ohms, 1¢.watt carbon

Rz —- 125,000 ohms, 1-watt carbon

Rz — 20,000 ohms, 14.watt carbon

R4 — 10,000 ohms, L-watt carbon

T1—3 Me.: 75 turns No. 30 d.s.c. closewound; coupling
coil is 20 turns No. 30 d.s.c. closewound 16-
inch from ground end of coil,

5 Mec.: 45 turns No. 30 d.s.c. closewound; cou-
pling coil is 14 turns No. 30 d.s.c. closewound
14 inch from ground end of coil.

The transformers are built in the Hammar-~
land ETU units. Both sections of the conden-
ser are used.

L1 — 112 Me.: °y turns No. 20 enam., 34-inch diam.,
spaced diam. of wire. Grid tap at #{ turn from
top.

56 Mec.: 414 turns No. 20 enam., %4-inch diam.,
spacewound to occupy ¥4 inch. Grid tap at 114
tarns from top.

43 Mec.: 5% turns No. 20 enam., ¥{-inch diam.,
spacewound to occupy 34 inch. Grid tap 2 turns
from top.

Lgz~-112 Me.: 3 turns No, 20 enam., }4-inch diam.,
closewound one wire diameter below cold end

56 Mc : 3 tarns No. 24 enam. closewound }§-
inch below Li.
43 Mc.: Same as for 56 Mec.
Ls~~ 112 Mec.: 1 turn No. 20 enam.
3 wire-diameters below Le.
.)6 Mec.: 134 turns No. 24 enam. closewound
14 inch helow La.

ifinch diam.,

43 Me.: 214 tarns No. 24 enam. closewound 1§
inch below Li.
L¢—-112 Mec.: 74 turn No. 20 enam., 34-inch diam,

56 Mc.: 13/ turns No. 20 enam. spaced to oe-

cupy ¥4 inch.
43 Me.: 23{ turns No.
oceupy ¥ inch.

20 enam. spaced to

The 112-Mec. converter uses a TA4 oscillator and a
1232 mixer. ‘I'he panel dial is the oscillator tuning dial;
the panel knob is the mixer tuning control. The knob on
the side adjusts the oscillator band-set condenser.

cast receiver for the reception of amateur 112-Me.
f.m. signals, by cufting in at the h.f. mixer grid.

The Circuit

A 1232 is used for the mixer tube. Although it
has a slightly lower mutual conductance than the
1231, the 1232 showed up better in this particular
case. This is a bit of luck, since the 1232 is less
expensive and is more readily available. In an
effort to cut down the loading of the tuned circuit
by the tube, the grid is tapped down on the coil,
and it results in better gain and a much more
decided tuning peak to the circuit. The grid is
capacity-coupled to the oscillator rather loosely
but apparently plenty for good conversion.

The oscillator is a 7A4, the loktal version of
the 6J5. The old “plate tickler” eircuit was used
so that the cathode could be grounded. On
56-Me., the stability and lack of hum on the
oscillator is such that e.w. signals can be copied
and made to sound as they do on a low-frequency
band, but on 112 Mec. some hum does creep in
and it is not possible to tune in a ¢.w. signal and
have it sound “'T'9”, This is a trouble we ran into

communications or all-wave b.c. receiver.

with this converter.

It isn’t much of a trick to build a 112-Me. converter with regular tubes if you take care
with a few details. The converter described here will help to get you started on 2l%%-meter
amateur f.m., since it can work into a 3- or 5-Me. i.f. amplifier, or your 43-Mec. f.m. broad-
cast receiver. It also makes a nice converter for 56-Mec.

In case you don’t own an f.m. receiver or i.f. amplifier, you can get started with the con-
verter now and (ST will soon carry a description of a suitable i.f. amplifier for f.m. to go

a.m. signals by working it into your
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in the acorn-tube front end of our first f.m. re-
ceiver,! and we must confess we don’t quite
know how to lick it without going to battery-
operated h.f. oscillators. The drift is quite low
on 112 Me., but the hum is just enough to super-
impose ripple on any signal that is tuned in. I%
isn’t objectionable, and is completely missing on
the lower frequencies, but it does present a
problem that has us slowed down to less than a
walk, ‘
The oscillator tuning condenser is a 15-uufd.
condenser from which several plates have been
removed, and this is paralleled by a 35-uuid.
band-set condenser. With this old familiar type of
band-spread system, the converter can be set to
the desired frequency band, the mixer condenser
turned to the point where the noise is greatest,
and then the tuning is all done with the small
oscillator condenser. When a signal has been
tuned in, the mixer can be peaked again, but it is
not usually necessary over the range of the band-
spread condenser. The pulling of the oscillator by
adjustment of the mixer tuning condenser is very
slight, doubtless because of the loose coupling.

Construction

The only trouble that may be encountered in
the construction of the converter will be brought
about by the lack of a soldering iron with s
sharp point. We were a bit apprehensive about
the wiring of the converter, but found it to be
much simpler than had been expected, through
the simple expedient of deciding beforehand just

1 Grammer and Goodman, “F, M.in Amateur Communi~
eation,” QST, January, 1940,
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A shot underneath the
converter illustrates the
arrangement of the parts.
Note that in the oscillator
section (on the left) the
band-set and tuning con-
densers butt into each
other for short leads. The
band-set condenser is in-
sulated from the side
panel by an insulated
washer, and the oscillator
vircuit grounds to the
chassis at only one point,
through the tuning con-
denser. The victronthrough-
bushing which serves as
coupling between mixer
and oscillator can be seen
on the partition just above
the oscillator tuning con-
denser. The bushing con-
nects to the 1232 grid on
one side and to nothing on
the other.

¢

where the wires went and which ones would
prevent our getting at certain terminals. Butb
that's getting ahead of the story.

As can be gathered from the photographs, the
prime objective was to keep the r.i. leads in the
circuits as short as possible. The arrangement
that was finally worked out gives leads that are
short and direct by mounting the coil sockets at
the rear of the chassis, the tuning condenser in
front of the coil sockets and the tube sockets
directly above the condensers.

All of the metal is ¥ g-inch thick aluminum.
The panel is 5%4 by 8 inches, but it is longer than
is absolutely necessary and could be trimmed to
be only 6 inches long. We included the extra
length to put the dial in the center of the panel
and also to provide room for possible future
switches for shifting to various i.f. amplifiers.
The chassis itself is built from a piece of 5¥4-inch
wide metal bent to form a 874-inch wide top and
4-inch deep back. A }4-inch lip is bent down from
the top to fasten the chassis to the panel. Two
sides were made by forming shallow U’s (with
14-inch sides) to fit between the panel and the
back of the chassis. A shield was made and fitted
under the chassis, making the oscillator com-
partment 214 inches wide. This shield mounts
the oscillator tuning condenser and also takes the
National TPB victron through-bushing which
serves as a coupling condenser between oscillator
and mixer.

The coil forms are the small 3{-inch diameter
Amphenol ones made of polystyrene, and the
coil sockets are also of polystyrene. The coil
sockets mount simply by drilling & suitable hole
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and sliding the retainer rings over the sockets.
The tube sockets are also made by Amphenol
and mount in much the same fashion. For short
leads, the oscillator socket should be mounted
with the slot towards the rear of the set, and the
mixer socket should be mounted with the slot
towards the left-hand side of the set.

As mentioned before, the oscillator tuning
eondenser, (s, is mounted on the shield partition,
and the band-set condenser, (3, is mounted on
the right-hand side of the chassis. The band-set
condenser is insulated from the metal by fiber
washers go that there is only one ground point to
the chassis for the oscillator circuit, that through
the oscillator tuning condenser. The mixer tuning
condenser, (Y, is mounted on the right-hand side
of the chassis and grounds the mixer circuit at
that point.

The oscillator tuning condenser and the mixer
tuning condenser are fastened to their respective
panel controls through insulated couplings, to
avoid duplication of grounds.

One of the mounting screws for the tuning dial
also serves 1o hold the top of the chassis to the
panel, and another one holds the partition to the
panel.

It isn’t as difficult to wire the converter as one
might expect. The panel and sides should be left
off until all of the wiring that can be done without
them bas been finished. Heater leads, ground
connections, by-pass condensers, and resistors
can all be put in before the sides and panel are
fastened. One should be a bit careful not to hold
the soldering iron on the polystyrene coil sockets

¢

The mixer circuit can
be seen when the side
panel is removed, giving
an idea of the placement
of the parts. ‘The tie strip
at the lower right takes
the output leads from the
transformer. The through-
bushing can be seen just
to the left of the tuning
condenser, with a wire
from it running to the
1232 grid.

for any longer than is necessary to start the solder
flowing, or else the socket contacts will loosen
front the heat’s effect on the polystyrene. That
small, pointed soldering iron comes in very handy
here. A lead is run from the grid of the 1232 to
the through-bushing on the partition but no
eonnection is made on the oscillator side, since
the capacity between the bushing and the oscil-
iator leads is sufficient for coupling. All r.f. leads
and leads from by-pass condensers carrying uw.h.f,
eurrent are kept as short and direct as possible.
Coils

The coils for the 5- and 7-meter ranges are
wound in the usual manner on the outsides of the
coil forms. No trouble should be had in finding
the 5-meter amateur band and the 43-Me. broad-
cast band, since the tolerances on these ranges of
coils are fairly wide. The only care necessary is to
prevent the pins from loosening up in the forms
because of the heat when soldering. The wire
should be well cleaned and a spot of flux used on
the tip of the pin, No attempt should be made to
flow solder on the pin and wire, but & drop of
solder picked up by the iron can be held against
the pin for just an instant, long @nough to solder
wire and pin together. If the pin loosens up or
moves out of place, it can be heated again stightly
(by holding the soldering iron against it) and
held in the proper position with long-nosed pliers.
When the metal (and coil form) cools, it should be
as solid as ever. If it ian’t, it doesn’t matter too
much, since the form can still be plugged in the
socket without too much difficulty.
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The coils for the 2l4-meter band are wound
inside the coil forms and require a little more
care, since too much wire means you won’t be able
to get down to the wavelength you want. The
coils are wound around a rod to get the proper
shape and then placed in the forms and soldered,
observing the same precautions about getting the
pins too hot.

The usual rule must be followed for the oscilla-
tor eoil, i.e., if both grid and plate coil are wound
in the same direction, the grid and plate connec-
tions come off opposite ends (in our case the out-
side ends).

The connections on the oscillator coil, looking
at it from the bottom are (starting with the oddly-
spaced pin and going clockwise): plate, ground,
B plus, grid and blank, In the same manner, the
mixer-coil connections are grid, tuning condenser,
antenna, antenna and ground. Both mixer and
oscillator coil sockets are mounted with the odd
pin at the top.

If the connections have been made correctly
and kept short enough, no trouble should be ex-
perienced in making the oscillator oscillate in any
of the ranges. For the 112-Me. band, the oscil-
Iator band-set condenser will be at minimum
capacity, but will set at about mid scale for the
other two ranges, varying slightly with the if.
used.

The converter is coupled into the i.f. amplifier
through a low-impedance link, and this requires
that the input transformer in the i.f. amplifier
be modified by winding a number of turns about
the grid coil and connecting the link to this coil.
Alternatively a duplicate of the output trans-
former 7’1 can be built and substituted for the
first transformer in the i.f. amplifier. If a receiver
is used for the i.f. amplifier, the output leads con-
nect to ground and the grid cap of the mixer
tube in the receiver, after the regular grid lead
has been removed.

Antennas for use with the converter present
the same problem that they do with any wh.f.
receiver, and your particular favorite is the one to
use. A little experimenting with the antenna coil
Ls may help in giving a better match to the

antenna system — the dimensions given are °

20
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The 112-Me. coils (right)
are self-supporting inside the
eoil forms, while the 56-Me.
coils are wound in the usual
manner,

4

average values that were about right for our
low-impedance line input.

If signals are weak the trouble probably can be
accounted for by 0o much or too little oscillator
voltage reaching the mixer, and this can be ad-
justed over considerable range by moving the
tickler coil Lj closer to or farther away from Ly.
However, the adjustment does not seem to be too
critical.

For maximum performance, it is suggested
that a stabilized power supply be used with the
converter. Qurs is one of the jobs that uses a
series 2A8 and control 6J7 (described in fthe
Handbook), but a simple VR-150 should help
considerably.

) Stra

WSSEA belongs to the Naval Reserve. —
WSFU. e

Assistant: ¢ Professor! Professor! I just con-
tacted Mars,”

Professor: **Huh! That’s nothing. I just com-
pleted a 1009 QSO on 160.” — W9DZR.

A neighboring b.c.l. called me in recently to
look over his ten-year-old set which had suddenly
ceased functioning., Noticing that two or three of
the tubes had burned out, I yanked one out and
said, “This tube is no good.”

““QOh, that's all right,’”” he replied, ““that tube is
for WABC, and we don’t listen to that station.”
-— W2KZT. —————

Here is an idea for quick reference when work-
ing another ham of previous acquaintance. If you
have the other fellow’s QSL, make & notation on
the back of the card as to the date, name and -
other interesting information. This saves the
trouble of thumbing back over old log books., —
W4iDTYV. ————

““While my antenna was down, I goi a weak
R9 from Kearny (N. J.), but now that it’s fixed,
I get a loud R9 again,” -~ Heard by W2GHI on
160 ’phone.
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x WHAT THE LEAGUE IS DOING =

SANTIAGO CONFERENCE

"Tax Second Inter-American Radio Con-
ference convened in Santiago de Chile on January
18th with about sixty delegates present from the
various American administrations, and eon-
cluded its Iabors on January 25th except for the
signing of the final documents, done a day or two
later. Amateur radio was represented by A. L.
Budlong, assistant secretary of A.R.R.L.

We shall expect a QST yarn on the conference
from Bud when he returns. Meanwhile the high-
lights, as we learn them from him by amateur
radio: All the amateur bands through 60 Mec.
are specified as exclusively amateur in the
Americas. (We don’t know where allocation left
off but apparently above about 100 Mec. is re-
garded as only national in effect.) The third-party
message arrangement has been retained. No
agreement could be reached on a uniform subdi-
vision of bands for ’phone use, 50 no mention of
this subject oceurs in the final treaty. It is recom-
mended that the 14-Mec. 'phone privilege be con-
fined to operators of adequate experience, Ama~
teur stations may not be used for broadcasting or
for other services than amateur. The U. 8. dele-
gation, as usual, supported us splendidly.

Look for Budlong’s article in the next issue.

HEADQUARTERS NOTES

Do you notice that new title in the
masthead? We are happy to report that Jim
Lamb, our former technical editor, has returned
to headquarters duty after an illness of two years.
Under the new title of Research Engineer,
AR.RIL., Jim will work primarily on special
laboratory development problems that will pro-
vide play for his rabbit-pulling abilities. He will
also serve as technical advisor to theé Board of
Directors and will participate in the technical
aspects of our representation at Washington and
the preparation for international conferences, as
well as representing the League in the technical
committees of the radio industry in which
A.R.R.L. participates, You’ll also be hearing
from him in QST soon.

Washington has been quiet on amateur matters
‘while the Santiago Conference was in course.
The next big item on the program there is 4 hear-
ing on the future of frequency-modulation broad-
easting, opening on February 28th. While the
question is largely f.m. versus a.m. broadecasting
in the wh.f., the League will be represented at
the conference and will keep an eye on the inter-
ests of amateurs.

Despite the Buropean w-r and its inevitable
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reduction in our Canadian and foreign member-
ship, we closed 1939 with a net increase of over
2000 in membership and the highest figure ever
attained. Most pleasing of all, our United States
membership increased 11.25%, in the year!

Stra X

“The Bureau of Standards has a number of
publications on the ionosphere and transmission
phenomens which should be of interest to ama~
teurs. They are liberally filled with curves and
cover work in this field for the last seven or eight
years. The cost of these is only five or ten cents
each. Interested parties should write to Superin-
tendent of Documents, Government Printing
Office, Washington, D. C., and ask for price list
64, Standards of Weight and Measure and the
List of Radio Publications.” - W3EZJ.

WWY Schedules

KExceer for the special broadcasts of
WWYV using 20 kw. as described below, WWYV is
now running a continuous schedule (day and
night) on 5000 ke. with a power output of 1 kw.
This continuous transmission is modulated with
the standard pitch in music, 440 eycles per second.

Each Tuesday, Wednesday and Friday (except
legal holidays), the National Bureau of Standards
station, WWV, transmits with a power of 20 kw.
on three carrier frequencies as follows: 10:00 to
11:30 am.,, EST., on 5000 ke.; noon to 1:30
rum., EST., on 10,000 ke.; 2:00 to 3:30 p.M.,
E.S.T., on 20,000 ke. The Tuesday and Friday
transmissions are unmodulated c.w. except for
I-second standard-time intervals consisting of
short pulses with 1000-cycle modulation. On the
Wednesday transmissions, the carrier is modu-
lated 309, with a standard audio frequency of
1000 c.p.s. The accuracy of the frequencies of the
WWYV transmissions is better than 1 part in
5,000,000.

EXPERIENCE SPEAKS

When it becomes necessary to do a
soldering job too delicate for the regular-
size electric iron, make up a small iron
from a small piece of copper rod, fit a
handle to it and heat it in the regular
iron after its tip has been removed.
Such an iron ean be used for meter or
speaker repairs and other tight-place
jobs, — Frank Pray.
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A “Modified” Dickert Noise Limiter

A Cireuit Particularly Adapted to Mobile Applications

BY J. L. HILL,* WO9ZWW

‘VITHIN the past few years noise limiters
have appeared by the dozen for application to
almost any amateur receiver to relieve that curse
of the high frequencies, auto-ignition QRM, but
each of these has had some limitation which
makes its installation in a particular receiver
either a large job or of questionable value.

The subject of limiters to be applied to the
audio end of the receiver (since other types of
silencers usually require too much of a major
operation for most amateurs to apply them to s
commercially-built receiver) can be divided into
two main classifications: series and shunt. Of
these two, the series limiter as described by
Bacon ! is probably the most effective except for
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Fi i.g_. I — The original Dickert limiter circnit can be
modlhgd to put the plate of the limiter tube at ground
potential without changing the effectiveness of the
eircnit.

the fact that it cannot easily be adapted to pro-
vide automatic threshold control. This deficiency
can be most irritating when trying to copy a
deeply fading signal or when tuning onto a loud
carrier and having all the modulation suppressed
until the threshold control can be reset.

Of the shunt type, the most effective to appear
is that described by Dickert.? This has an in-
herent automatic-threshold control, but pos-
sesses one regreftable characteristic in that a
major portion of the audio voltage developed on
the diode resistor “stick’ must be wasted to pro-
vide plate voltage for the suppressing triode. Of
course this can be restored by additional audio

#1138 Fauquier 8t., St. Paul, Minn.

;Bacon, “The Series-Valve Noise Limiter,” QST, Oct.
1939,
19;§)ickm' A New Automatic Noise Limiter,” QST, Nov.
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amplification, but in a good many communica-
tions receivers the audio portion of the set is often
delivering about sll it is capable of and has very
little reserve gain.

Another crying need is for a limiter possessing
these features which may be applied to receivers
using duo-diode-triode and duo-diode-pentode
tube types for the second detector. This type of
detector circuit is usually used in auto receivers
where there is a need for a noise limiter which
requires no attention. Some of the various single-
diode limiters are the only circuits which can be
used in sets where the cathode of the second de-
tector is grounded or connected to ground through
a cathode biasing resistor. These circuits achieve
automatic threshold control but leave considera-
ble to be desired in their limiting properties. The
limiter to be described is particularly adapted to
this service, possessing automatic threshold,
effective limiting and requiring a minimum of
space-consuming components,

The following deseribed “Modified Dickert’
system was applied to one of the original 3 HQ-120
receivers which came equipped with a 6H6 diode
“limiter,” and the modified version has proved
extremely satisfactory. It provides a limiter
which may be easily applied to any receiver using
a diode second detector without introducing any
of the difficulties enumerated above. The circuit
{Fig. 1) is fundamentally identical to that shown
by Dickert in Fig. 8F of his story,? with the ex-
ception that the grounded elements of that cir-
cuit have been connected together and discon-
nected from ground and the ground has been
transferred to a new point in the circuit, namely,
the diode eathode and the triode plate. The
operation of the circuit may be analyzed in much
the same manner as the original Dickert circuit,
except that it is somewhat complicated by the
fact that the grid of the triode, instead of standing
at a d.c. potential proportional to the mean car-
rier level for the duration of the time constant of
the grid filter, now has an additional audio com-
ponent impressed on it. Nevertheless, since one
element of the triode (the piate) is held at ground
potential, the analysis can be started there and
carried on backwards through the other tube
elements, remembering that the d.c. voltage is
becoming increasingly negative as we move away
from ground. But as Dickert so aptly put it, a

3 The first one-hundred-or-so HQI120'8 used the diode
limiter instead of the original Dickert circuit the present
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Fig. 2 — Practical applications of
the modified limiter circuit. The one
at A shows how the diode limiter

circuit used in the first models of the
HQ120 can be changed, while B shows
how it would be applied to the aver-
age receiver. CC is for use with duo-

diode-triode second detectors, and D
includes an additional refinement for
adapting the limiter to various per-
centage-of-modulation levels.

Ci - 0.05-ufd. low-voltage paper.
Ri, Rz, Rz — See text.

R4 — 1 megohm.
Vi1 — High-g triode.
V2 — Diode.

Vz — Duo-diode triode or pentode.

rigid circuit analysis is in a sense futile — the
proof of the pudding is in the listening!

Obviously the circuit is no more effective than
Dickert’s, but the universality of its application
makes it of interest to all amateurs searching for a
limiter for their particular receiver. Fig. 2A illus-
trates the circuit as applied to the original model
of the HQ-120. It should be noted that these
components are already in the receiver, making
a new tube and minor wiring modifications the
only changes necessary. Fig. 2B shows the appli-
cation of the system to the average receiver. The
actual values of the resistors in the circuit are not
eritical, provided the resistance load on the if.
transformer does not depart radically from the
original design value. However, the proportions of
the resistors to each other determine the effective-
ness of the limiter. £; should be equal to Re, for
cutoff at 100 per cent modulation, but for more
effective limiting the circuit should be designed
for cutoff at about 70 per cent modulation,* for
which Ry will be 0.7 times RBq. R3 should be about
twice Ks, but may vary either way without im-
pairing the action. As was previously stated, the
sum of the values of Ri, Rs and Rj3 should ap-
- proximately equal the original load resistance
which they replace. By in all cases should be 1
megohm and Ci 0.05 pid. The tube can be any
high-mu triode, preferably one of the 6A6, 6N7,
6Y7, 53 and 79 series of double triodes designed
for low-power Class-B service, connected with
its elements in parallel.

Fig. 2C shows the circuit applied to receivers
of the auto-radio class with duo-diode triode or
pentode second detector-audio stages, where the

4 Limiting is obtained at less than 100%, modulation
when Ri= Rz if Riis partially or completely by-passed for
audio. This is what was done in the first HQ-120s. Ed.
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cathode is at or near ground potential and is
common to the other tube in the same envelope.
The same explanation as was made for Fig. 2B
applies to this application. Fig. 2D illustrates an
additional refinement which may be used in com-
pensating for low percentages of modulation on
the received signal. (Yes, some amateurs do actu-
ally undermodulate!) By providing adjustment of
the d.c. grid voltage of the triode through a po-
tentiometer substituted for Ri, cutoff at any
percentage modulation can be controlled.

The same precautions regarding short leads and
the switch for removing the limiter from the cir-
cuit as outlined by Dickert are equally applicable
to this version of his cireuit which ean make op-
eration on the higher frequencies on the highway
a pleasure, despite the heavy traffic just under the
antenna! As is characteristic of all noise limiters,
this one will cease to be useful when the noise
pulses oceupy too great a portion of the time.

Stra P

Those who are familiar with the Mallory-
Yaxley Encyclopedia will be interested to know
that a supplemental service has been established.
These supplements, which have much of interest
to the amateur, are obtainable from P. R. Mallory
& Co., Ine., Indianapolis, Ind., at cost.

RCA has just published a new edition of their
well-known receiving-tube manual (R-14). Aside
from the tube characteristics, the book contains
much additional valuable information on prin-
ciples of tube design and application. Copies may
be obtained from your RCA dealer or by sending
25 cents to the Commercial Engineering Section,
RCA Mig. Co., Inc., Harrison, N. J.
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The take-off! Practically all flights are made in this

' manner to ensure good take-offs despite the man at

the controls. The plane is being guided, not lifted.

¢

Winning the National Radio Control Meet

Details of a Radio-Conitrolled Model Airplane That
Has Made Over One Hundred Successful Flights

BY WM. E. GOOD.* WSIFD

0NE of the most interesting by-products of
ham radio is that of radio control of gasoline-
powered model airplanes. Here is one sport where
your signals must be QSA 5 or you may have to
start on a cross-country jaunt, praying that those
two ounces of gasoline will hurry up and run out.
H your signals are “getting through,” you find
yourself landing the radio-controlled plane right
in the middle of the runway, Exciting? I'll say!
Every flight is just like that memorable first
QS0!

Radio control of model planes began with the
advent of small gasoline motors and has been
progressing slowly ever since. Most of the devel-
opment has been done by hams in codperation
with the gas model enthusiasts. 1

Our equipment is the result of over four years’
experimentation and of late has proved rather
successful. The control consists of two frequency
channels — one for the rudder and the other for
the elevator. For each channel there is 2 modified
five-meter superregenerative receiver. In its plate
eircuit is a sensitive relay which is connected to an
electromagnetically-operated rubber-powered es-

* 934 Hillcrest $t., Kalamazoo, Mich.

LQS8T, Oct. 1937 and June, Sept. and Oct, 1938; Model
Airplane News, January and August, 1938; Air T'rails, Au-
gust 1938, January and May, 1939,

Four years ago a radio-control event
was added to the program of the annual
National Model Aircraft Championship
Meet. But it was not until last year that
a wholly successful demonstration of
radio-controlled flight under a variety of
conditions was finally achieved. The
Good brothers of Kalamazoo were re-
sponsible, their triumph climaxing years
of experimentation. Here is the story of
their success.
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capement in the tail which moves the controlling
surface in the fashion desired.

The plane, designed and built by my twin
brother Walter, has an 8&-foot wing span and
weighs slightly over eight pounds, including its
two pounds of radio gear. Its gasoline motor is of
the one-fifth horsepower variety and does a good
job of flying this stable ship. The cruising speed is
about 20 miles per hour and the ship glides very
well, insuring excellent landings if reasonable skill

o

Fig. 1 — Radio Control Receiver.
T — RK42 (not RK-62).
Cq — 250-pufd. midget mica.
Ca — 15-ppfd, midget variable.
Ca — 0.002-pfd, midget mica.
Cg~—0.005-pfd. midget mica.
Cp — 30-pufd. mica trimmer.
L; — Each half 5 turns No. 14 or smaller wound on 34"
diameter form, spaced wire diameter.
Ly = Integﬁlption-ﬁ'equency oscillator c¢oil (National

OSR).
Bi1 — 1.5-volt flashlight cell.
Bz — 45.volt midget 10-0z. B battery.
Ri — 10,000-0hm midget variable.
Relay — See text and Fig. 3.



is used at the controls. The plane banks auto-
matically when the rudder is turned, due to the
dihedral in the main wing.

Before a flight the receiver in each channel in
the plane is adjusted so that its sensitive relay
closes when the carrier from the five-meter frans-
mitter is turned on. The sensitive-relay contacts
actuate the small electromagnet (in the tail)
which allows the rubber-powered escapement
wheel to go through one position or one-quarter
of a revolution at a time (i.e., for each dash sent).
The controlling surface is connected directly by
a small steel-wire arm to a pin on the escapement
wheel. The power used to move the surface
through its positions is taken from the wound-up
rubber band. Qur control surfaces have three
main positions, e.g., the rudder has left, neutral
and right, plus two half or intermediate positions,
making five in all, Naturally, the movements take
place in a cyelic fashion. Each pulse or dash from
the transmitter causes the surface to move from
one main position to the next.

Walter has done practically all of the design
and detail work on the escapements and the sensi-
tive relays, although he’s not even a ham. We
did have him in the RI’s office one Saturday
morning to take his exam — but he sneaked out
and made the rounds of the model airplane shops
in Chicago!

Escapements Located in Tail

The escapement units in their present state
weigh just a half-ounce each and are mounted
permanently in the tail surfaces, so that direct
mechanical connection can be made to the moving
elements (rudder and elevator). This makes for
extreme reliability in addition to the fact that the
units boast almost instantaneous response, which
has been shown to be practically a necessity under
actual flying conditions. A control stick or “joy
stick"” (one for each control) which adapts itself
very well to the escapements is a Western Electric

In flight! Framed by the center-fed doublet atop a
bamboo mast, the ship is but a speck in the sky. The
radio controls operate as far as the ship can be seen.

telephone switch which was rebuilt so that con-
tact is made and broken (sending a dash) as the
switch is moved from neutral to either extreme
position. Thus the rudder or elevator will be in
the same position as its corresponding control
“stick,” and this synchronization will be main-
tained as long as the control switches are moved
through complete cycles. The moving elements
will follow the motions of the switches even though
they are jerked back and forth as fast as four or
five times a second. Thus the surface may be
moved to any desired position with such rapidity
that the motion of the plane is not affected while
so doing. Due to the arrangement of the switches
and the tail escapements, the corresponding
moving element will be in & half or intermediate
position when its control switch is in a half posi-
tion. This system allows the operator to know
exactly where the rudder and elevator are posi-
tioned at any instant. Actual flying has shown
this to be a natural method of control.

The sensitive relays have been the result of a
generous mixture of theory and experiment on
the ground and in the air. In all, six relays have
been developed. The one that has proved the

Top — Bill Good, W8IFD, with the fuselage and ground control
set-up. Left, the genemotor and its battery box; center, the two-
frequency transmitter in its travelling case; lower right, the control
hox with two telephone-type switches as joy sticks.

Bottom ~- Ready to fly! Walter Good, national radio-contro
champion, holding his winning ship. The receiver is accessible
through the open doorway in the side of the cabin.




most satisfactory and the one that we have been
using for the past two years we call the DG-6. (It
can be duplicated for fifty cents.) It is a polarized
balanced-armature type (no springs), weighing
two ounces, and operates on less than one milli-
watt. For vibrating motors and airplanes in flight
we believe this is the Good answer to the maiden’s
prayer!

‘The receivers have also had their share of atten-
tion, and considerable research has been done to
find the best operating conditions. Essentially
they are one-tube superregenerative jobs in the
self-quenching circuit using quench coils, but the
conditions of operation have been changed so that
a maximum change in plate current takes place
when a signal is received. A Type 30 tube will give
g plate current change of as much as three mil-
liamperes, while an RK42 (a 1.5-volt version of
the 30) will give about two milliamperes change
(through 2500 ohms). Besides the tuning con-
denser, the antenna padder and the grid bias
resistor are adjusted to obtain maximum plate

The receiver in its balsa-wood con-
tainer, with the battery supply un-
derneath. The miniature polarized
relay can be seen in detail. Batteries
are attached rigidly to the fuselage,
but the receiver is mounted in sponge
rubber and suspended by rubber
bands.

current change, On the field it is only ocecasionally
necessary to adjust the variable grid resistor.
Experimenting has been done with various circuit
constants and different makes of quench coils in
addition to different quench frequencies and
quench voltages. By extending the recently
developed superregeneration theory, it is not
difficult to explain the theoretical basis for the
required adjustments.

The Twoa-Frequency Transmitter

The transmitter is unique in several ways
besides portability —— if you ecall lugging a sizx-volt
storage battery portability! Tt utilizes two sepa-
rate electron-coupled oscillators (one frequency
for each channel) and only one final amplifier.
The two 6V6G e.c.0.'s have a common plate tank
— which, by the way, works very well — broadly
tuned and ecapacity coupled to the 807 doubler-
final. The half-wave horizontal center fed Hertz
antenna is furnished r.f. by & tuned line which is
inductively coupled to the final. A switeh is incor-

C1, Cop, C7~—100-gpfd. midget 14 Mc. 28 Mc 56 Mc
mica,.
Cg — 35-pufd. midget variable.
C4, Cs, Co, Cs, Cy—0.002-pfd.
midget mica.
C10 — 15.upfd. midget variable. C3
Rt — 0.1-megohm, 14-watt. L E Ly
Rz — 50,000 ohms, 2-watt. !
R3 — 150,000 ohms, 1 watt. g Ce,
R~ 25,000 ohms, 1 watt. B Xz
Ry — 25,000 ohms, 10 watts. NodCa | F =
~—C —45-volt midget “B” bat- gaior Switch
tery.
My — 100 ma.
Mz — 0.5 ma. Ry
L1 —9 turns No. 14, tapped 1 1.
turn from ground.
L2 — 8 turns No, 14. g—a T R
s — 6 turns No. 12. i 31
All coils 34" dia., windings Ko___ =
apaced wire diameter, L2 is tuned ; N
Rudder switch =

by squeezing or pulling out the
winding,
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Fig. 2 — The Two-FrequencyR/C Transmitter.
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Fig. 3— The DG-6 Sensitive Relay.

This polarized relay, designed and built by Walter
Good is of the balanced armature type, having no
springs on the armature. A small Alnico horseshoe mag-
net holds the thin iron armature against the back con-
tact until the coil and its surrounding soft-iron magnetic
circuit is energized. With a 2500-ohm coil the reliable
sensitivity is 1 milliwatt. The weight is slightly over 2 oz,

porated to remove the power from the 807,
leaving just the weak five-meter harmonies from
the e.c.0.’s for tuning the receivers when the
plane is near the fransmitter. The genemotor
mounted on top of the storage battery is a 400-
volt 125-ma. job. Nevertheless, only 20 to 30
watts of the fifty available is the accustomed
power input.

When the plane is properly adjusted it flies
and glides straight with the neutral rudder posi-
tion and gives the same size circles to the right
or left for the extreme positions. This is true
both under power and in the glide because of
proper power and wing loading. A great deal of

¢

g. 4 — Isometric View of the
[‘ml Assembly in the Good Cham-
pionship Plane.

The small control escapement
is considerably exaggerated in
size to show detail. Actually the
small magnet coils are about 4"
diameter and each escapement
weighs about 14 oz, The elevator
coutrol escapement is similar,
being located in the stabilizer
just to the right of the fin junc- "
ture, N
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flying is done with the rudder alone. For this, the
elevator is adjusted for a good climb and then it
maintains level flight in the turns. Theoretically,
the gyroscopic effect of the motor should cause the
nose“of the plane to come up when the plane is
turned left and down when turned right, but
practically this effect is not noticeable,

When the rudder is turned to either right or
left maximum position, the plane banks auto-
matically and proceeds to execute a beautiful
right or left circle. If the control is kept in this
position for more than one turn or so, the bank
gradually becomes steeper and the turn develops
into a large spiral. It is not difficult to lose any
amount of altitude in short ovder by spiralling
the ship down in this manner, even if it is only for
the gratifying sensation of pushing the control
stick neutral to watch the plane straighten out
and start into a fast climb, using up the speed
just acquired by the descent.

One question that always arises in radio control
discussions is, *‘Is it necessary to have such
speedy snap-action controls?” In our flying we
have found that fast control has been more than
convenient, especially in take-offs and landings.
Many times in coming in for a landing it has been
imperative to give opposite rudder to straighten
out, the glide when the ship was only four or five
feet from the ground. A second of time in such a
predicament is precious. Take-offs call for more
precision and speed of control, because the con-
trols are more sensitive and the operator really
has to have the “feel” of the controls to keep the
plane right-side up. The picture shows the usual
take-off procedure of running the wing tips until
the plane is well off the ground. We've found it’s
much safer to learn how to “fly” after the plane
is up in the air! Lately, however, we have bheen
merely starting the plane down the runway (fail

(Continued on page 88)

“RIGHT “RUDDER
POSITION
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Neutralizing Economy

Taking the d.c. off the Neuitralizing Condenser

BY B.

Mo M. Ferrinv's article in Q8T for De-
cember, 1938,! suggested a sensible means of
effecting improved performance and economy in
the plate tank tuning condenser in any final
amplifier stage. There is no good reason why the
same principles cannot be applied to the neutral-
izing condensers in the same amplifier. Many
times, when the power input to a final amplifier is
increased, it is found that the old neutralizing
condensers are just a little too small, with the
result that flashovers occur. Replacement with
larger condensers is the obvious solution but not
the only one — unless the increases in plate volt-
age and bias are considerable.

It is highly desirable that the physical dimen-
sions of the neutralizing condensers be small
from the standpoint of reducing stray capacitive
coupling to parts of the circuit where it is not
wanted.

Referring to Fig. 1, it will be seen that in the
normal setup, the neutralizing econdenser has a
pretty heavy eross to bear. Across it, in series

-C +C -8 +B

Fig. 1 - Voltages plle up across the neutrahzmg con-
denser in conventional circuits, ag shown in this drawing.

adding, are the bias and d.c. plate-voltages. Also
across it in phase, are the grid excitation voltage
and the r.f. voltage across the tank coil. If we can
remove the d.c. voltages across this condenger,
two things are accomplished; the r.f. voltage
which can be applied across its terminals becomes
much higher, and the damage that might result
through the d.c. arc.that usually holds after a
flashover in a “mixed’’ ecircuit is prevented.

First, let’s consider how to accomplish this im-
provement, then we’ll see why it works.

Fig. 2 shows a more or less typical final ampli-

* 3800 East Colfax, Denver, Colo,

1 Ferrill, “ How Much Condenser Spacing?” QST, Decem-
ber, 1938.
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P. HANSEN,* WOKNZ

fier using Ferrill’s suggestion for the plate tank
and employing d.c. isolation for the neutralizing
condensers. C, is a well-insulated mica condenser
whose capacity is much larger than the capacity
of the neutralizing condenser. If, for example, C,
is about 15 pufd., & common value, then C,
might well be 0.001 xfd. rated at 5000 volts d.c.
working voltage. Remember that the ratings of
by-pass or blocking condensers depend to a great
extent upon the voltage drop across them, not
necessarily upon the values of the voltages im-~
pressed upon the eircuits in which they are used.
Because most of the r.f. drop in this eircuit is
across the neutralizing condenser, (', has little
work to do insofar as r.f. is concerned. Its purpose
ig to prevent the plate voltage from reaching the
grids of the tubes. R, the value of which can be
about one-half megohm, rated at one or two
watts, effectively short circuits the neutralizing
condenser insofar as d.c. is concerned, but has
negligible effect upon the r.f. constants of the
eircuit.

Well, that’s all there is to it. The effectiveness
of the scheme is shown by the example of the
WIKNZ transmitter. Economy dictated the
choice of neutralizing condensers . . . economy
and availability. In the conventional cireuit, 1000
volts was the maximum that could be plate-
modulated without their flashing. Now the old
242A’s have fo take 1750 and like it because

[

[Pz
- B2

Fig. 2 'The cireuit arrangement used by WIKNZ
brings both sides of the neutralizing condenser to the
same d.c. potential but does not disturb r.f. eonditions.

C» handles the r.f.; Cs the d.c.
OST for



the neutralizing condensers no longer flash over.
This is good, sound (!) typical ham reasoning.
If the amount of soup that can be poured into the
old rig is limited by any single circuit component,
fix that one thing up and pile on the soup till
something else breaks down. HI! This stunt is
finding application in at least one broadcast
station and several others have inquired shout it.
Since new regulations have called for power
reductions in some stations, changed operating
conditions have, in occasional cases, resulted in
increased peak voltages, believe it or not, and
the first place that trouble seems to occur is in
the neutralizing condensers. Something has to
give!

Here’s the why: Condensers are often con-
nected in series in order to increase the break-
down voltage rating of a given filter setup. Now,
the d.c. voltages across condensers in series do
not divide inversely as the capacities, the laws
of physics to the contrary. This is because the
d.c. voltage drop across a condenser tends to be
proportional to the leakage resistance of that

=3

-

HH

-

A B

Fig, 3 — Equalizing voltages across series-connected
filter condensers by means of high resistances.

particular condenser. To prevent disaster in filter
setups where condensers are used in series, small
bleeder resistors of equal value are placed across
each condenser as shown in Fig. 3B. These re-
gistors are of low enough value to swamp out
variations in leakage resistance and thus the
actual d.c. voltage across each condenser is made
the same. C» is an air condenser and thus its
leakage resistance is extremely high. Cy, in series
with Ca, is a mica condenser whose leakage resist-
ance i8 also very high but not as high as that of
Cn. Therefore, although the d.c. path through C\
is apparently broken by C., really the CHARGE
across (' is. practically the same as before and
the mere insertion of (s does not prevent flash-
over. Now we place Rs across Ca, thus bringing
its leakage resistance to & low value compared
to that of (. This places the full sum of bias and
plate d.e. voltages across Cs.

'This suggestion may not appeal to the fellow
who can spend all he wants to on his rig. But to
the fellow who has to pull most of his stuff out
of the junk box, it should prove interesting. As
a cure for an existing case of trouble it is much
more economical than the purchase and installa-
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Neutralizing condensers have a tend-
ency to flash over? Here’s a simple way
to isolate the d.c. and thereby lower the
peak voltage the condenser must handle.
Inexpensive, too.

tion of larger neufralizing condensers. Because
the physical dimensions of the condensers are
smaller than those that would otherwise be re-
quired, the scheme possesses technical merit
aside from its economy. The reader is referred
to Ferrill’s article for examples of plate spacings
for given operating voltages. XKeep in mind that
the excitation voltages and r.f. plate voltages at
any instant are across the neutralizing condenser

WWilliam 1. Smith,
Ex-9ZF, oORGA

A rareur radio lost one of its beloved
old timers with the death on November 18, 1939
of William H. Smith, of Denver, Colo., undoubt-
edly the most enthusiastic ‘‘wireless” pioneer in
what is now the Rocky Mountain Division.

One of the organizers and charter members of
the Colorado Wireless Association, Denver’s first
radio club, “Pop”’ Smith was chief operator dur-
ing its entire existence, 1912 to 1922. He used the
familiar letter ““S” ag his call from his beginning
in amateur radio until about 1915, when the
limited commercial call “KIX” was assigned to
him as the Denver communications office of a
Colorado mining company. During the war he
taught code classes at the Y.M.C.A., and af-
terwards he again became active with a I-kw.
rotary quenched spark outfit using the call
9KOA which was issued to him at that time.
From that station he broadcast time signals
nightly, and many amateurs will remember the
astonishing accuracy with which they were sent,
even though transmitted manuaily. Confirma-
tions of reception were received from listeners
more than 2000 miles distant. All of his apparatus
was home-made — exact duplicates of the best
manufactured equipment of the day.

“Pop” Smith was the first amateur in Colo-
rado to make out-of-state contacts, quite an
achievement back in the 1916 spark days. One
of the first League members, and for several
post-war years a director, he was active in or-
ganizing the A.R.R.L. frunk lines. Operating
9ZF in the first transcontinental relays, he suc-
cessfully bridged the long gap between 6EA,
Los Angeles, and 9ABD, Jefferson City, Mo. He
remained active until spark was outlawed and
never operated c.w., but was a constant listener
to all branches of radio services up to the time of
his death.
A
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“sp - ON THE ULTRA HIGHS

CONDUCTED BY E. P. TILTON,* WiHDQ

As mcar be expected, reports of five-
meter activity reached a new low during January.
We believe that this is partly due to the fact that
most of the gang are saving up reports until time
to submit the monthly resumé of activity for
Marathon credit. From our own cbservation it
appears that 56 Me. is showing much more in the
way of consistent nightly activity, in this part of
the country, than during the same period last
year; but for the fellows who, because of lack of
local activity, must depend on skip DX for five-
meter contacts, January was a pretty quiet
month.

One “open day” in December was reported too
late for inclusion in last month’s column, On Dec.
21st, at 8:47 p.m., WHAJG, Dallas, was heard by
WOIIZQ of Wauwatosa, Wis. No other reports
were received for this date, and Leroy was testing
with a station in Ft. Worth at the time, so no
DX was worked. On Jan. 11th, W5AJG worked
W4AUU, Macon, Ga., and again, this was the
only report received for this date. We would like
to commend to other w.h.f. enthusiasts the re-
porting system of W5AJG. Whenever anything
interesting occurs, Leroy jots it down briefly on
a posteard and sends it in immediately. If more
of the gang would follow his example he would be
able to present a much more complete and inter-
esting story of u.h.f. conditions each month.

The second week in January produced a series
of exceptional nights for extended loeal work.

*329 Central St., Springfield, Mass,

All time mentioned is local time for the station whose
work is reported.

The operating position at W9ARN, Bartonville, TlL.
Receivers include an RME HF-10 and a 69-DM36
combination, Note the barometer and thermometer,
important items of equipment for the u.h.f. man.
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During this period, mild temperatures and high
humidity prevailed generally in the North At-
lantic states and on several occasions, notably
Tuesday, Saturday, and Sunday, & considerable
amount of lower-atmospheric bending was in
evidence. Signals of better-than-average strength
were noted also on the 23rd, 29th and 30th.

All afternoon and evening of Saturday, Jan.
18th, signals from distances up to 200 miles came
through at Wilbraham with surprising strength
and steadiness. The maximum strength attained
was not equal to summer peaks but the steady
character of the signals for long periods (in
contrast to the fluctuation generally noticed
during spring and summer) made possible many
very satisfactory contacts over fairly long paths.

WIDEI, Natick, Mass.,, worked WI1HDF,
Elmwood, Conn., late Saturday afternoon, with
signals equal to the best that suramer might have
offered. This is a 100-mile jump from low eleva-
tions at each end, with 1200-foot ranges of hills
intervening at & number of points. W2LRE,
Rahway, N. J., well over 100 miles, was worked
at Wilbraham when he was using a I[5-watt
portable rig and a two-tube super-regen. WSHOH
maintained a steady signal close to 89 for several
hours, while W3BZJ averaged S6-7 over a 200-
mile distance. W1KLJ, from his vanfage point
atop ¥all Mountain, Bristol, Conn., worked
stations all the way from Pennsylvania to New
Hampshire during the evening. Television recep-
tion from W2XPS, N.B.C. station in the Empire
State Building in New York City, was the best
ever experienced since the television receiver
was installed last July, and all the while the ten-
meter band was filled with 89 signals from New
York and New Jersey.

Such conditions, while not so frequent in winter
as in spring, summer, and early fall, do occur
wmuch oftener than most 56-Mc. enthusiasts
realize; and we insist that those who drop Five
in the late summer and return to it in the spring
are missing many interesting evenings, To them,
and to all other amateurs whose interest in w.h.f.
work is only casual, may we recommend the
purchase of a barometer and a subseription to the
daily weather-map service (only twenty cents per
month from your nearest Weather Bureau office).
There are plenty of very readable books on
meteorology at your local library — study the
weather a bit and then watch for the relationship
between atmospheric conditions and u.h.f. DX,
Here, you will find, is & phase of amateur radio
which has much more to it than calling CQ or
fighting QRM!

O0ST for



HMERE AND THERE:

WI1DEI is back on the active list after some heavy work
outfitting his new shack. Mel can now operate in comfort
{no heat previously) and can be counted upon to be *‘in
there” whenever the band is open for either extended-local
or skip DX, Mel is using his buffer stage for contacts at
present; and is rebuilding his final and power supplies in
accordance with safety principles. Competition for DEI ia
now supplied by W1JTB, formerly of Ware, Mass., now a
near neighbor.

W2MO finds things picking up gradually, with several
new calls appearing in his log, which, incidentally, now
includes approximately two thousand different stations
worked on Five! Earl would hasten to assure you that prac-
tically all of these were worked prior to Deec. 1, 1938, how-
ever. Our guess is that 2MO will take the January Award
for the highest score in the first month of the 1940 U.H.F.
Marathon, with close to 100 different stations worked, from
what we hear as this is being written, W1KLJ and W3HOH
are giving Earl a good run for his money, both fellows piling
up new contacts nightly.

W3IDS, Philadelphia, takes issue with those who claim
that modern 56-Me. technique is too costly or too complex
for today’s beginners. With exactly $15.47 at his disposal
when he obtained his ticket, he, with the help of W3HVK,
built a *poor man’s rig"” consisting of a 6K7 e.c.0., 6F6
doubler, and 6L6 final, modulated by a 6L8 with 6F5
speech. The quality of the signal emitted by a rig of this
sort can easily equal that of the more costly crystal jobs.
All components were purchased new, except for the modula-
tion choke. Says W3IDS: “For the cost of a half-decent
modulated oscillator, anyone can build a rig having xtal
performance. . . . I hope you can find room for this report
t0 encourage activity, among newcomers, on five meters,”

It looks as though the old standbys in Georgia and Florida
are going to have some competition this year. W4FKN,
Atlanta, reports that he and W4MYV, also of Atlanta, are
going to give W4FBH a run for his money. This group gets
together each Saturday night for a “round-table” and more
stations are expected to join in soon. W4FKN also has
equipment for 112 and 224 Mec. W4BRB should be on in
West Palm Beach, Fla., by the time this appears in print.
Gene hopes to work out with W4DRZ and W4EDD.

W5FYF, Oklahoma City, heard WSEHD), Del Rio, Texas,
on Deec, 15th. 'This, being that in-between distance so
difficult to work, excited our curiosity. We inquired of
WBEHD and found that he was on 28 Me. at the time,
working short-skip with a station in Northern Texas, but the
dope checks with Vance's log. Some harmonic!

‘W6QLZ passes along some interesting dope on conditions
of Dec. 15th. After working W5AJG at 6:45 ».M, he listened
around and heard W60OVK, Tucson, Ariz., calling Leroy on
c.w. By this time 5AJG had faded out ai Phoenix, and
B0OVXK was just beginning to get him. Clyde (QLZ) found
that the only way he could hear Jim was with his beam
pointed several degrees north of east, instead of southeast
which is the approximate direetion of Tuceson. This looks like
an extreme example of a rebound from a sharply tilted re-
flecting layer. Clyde says that the c.w, of W60OVK had
“multipath flutter” during this period. According to
Clyde's prognostications, Feb. 24th and 25th should be
“open.” As most of you will be reading this about then, we’ll
see how well he calls hisshots. The log at WB6QLZ shows open
days around this time each year since 1936,

Here's good news for searchers for new states in 1940:
WSTNC, located at Martin Hall, West Virginia University,
is active on 56, 112, and 224 Me. The five-meter rig ends up
with & pair of 35T's at 250 watts, while the 112 and 224-Me.
jobs use HK-24’s and 316-A’s respectively. West Virginia
University has been the scene of much enlightening tropo-
aphere research in recent years.! Other active stations in
Morgantown inciude W8SPY and WSKWL.

From WSNOH, Grand Rapids, Mich., we learn of the
formstion of the Kent U.H.F, Club, with a charter member-
ship including W8's RKE, QQN, TBN, GRP, OTG, LNW,
and NOH. Also included in this group was Krrol V. Wellg,

i “Heighta of the Reflecting Regions in the Troposphere,”
Friend and Colwell, I.R.E. Proceedings, October, 1939,
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WSLMP, of Caledonia,
Mich., who passed away
Jannary 3rd. Always ac-
tive on the ultra-highs,
WSLMP will be sorely
missed. Receipt of this sad
news struck a particularly
responsive chord with
vour eonductor, for it was
WSLMP who, in June,
1935, provided us with our
first experience in recep-
tion of Skip DX. This was
one of the first recorded
instances of this phenom-
enon, and a8 we happened
to he the only person in
the Springfield ares who
heard this then unbeliev-
able signal, we had quite
2 time convincing our
skeptical friends that we
were entirely sane and so-
hm‘, until it was reported
in Q3T later? that
WI1CBJ, Derry, N. H.,
had worked WS8CYE,
Dayton, Ohio, the pre-
vious day, June 22, 1935,

A protracted rag-chew
with 'W9ZHB during a
splurge of short skip on
28 Me. in the wee-small
hours of the morning of
Jan. 21st netted us some
interesting facts about 56-
Me. activity in Ceniral
Illinois. Ed says that the
gang, including W9's
ARN, CBJ, CLH, RGH,
and many others check
the band nightly for signs of DX. Horizontal antennas are
practically standard equipment, as the result of numerous
tests which have shown horizontal polarization to be
most effective, regardless of the polarization at the other end.
Thus is fuel added to the fire of controversy already raging
over this business of horizontal vs. vertical. It may be only
because of the large number of stations using them, ur
possibly that a wrong impression has been created by the
suceess of a few stations which are fortunately located, but
the entire eastern group still favors verticals; and our
own tests, both at Wilbraham and former locations in
Springﬁeld. give the vertical types preference by a wide mar-
gin, The fact that horizontals have proven most effective
over the flat country around the Great Lakes, while verticals
have seemed to be best in the rugged country of W1, 2, and
3, makes us wonder if the nature of the country has any-
thmg to do with this apparent contradiction. Here, indeed,
is an interesting field for those who think that the experi-
mental work is all done on 56 Me.!

INTERNATIONAL NOTES:

In the November issue of Break-In, official N.Z.A.R.T.
publication, we found an interesting summary of the
results of several years of intensive listening on Five on the
part of P, A, Morrison of Wellington, New Zealand. Two
W6’s have been heard which appear to be authentic exam-
ples of long-distance 56-Mc. transmission. W6ENS was
heard calling “CQ DX 56 Me.” and W6ITH was heard on
an oceasion when he was transmitting on 14, 28, and 56 Me.
simultaneously. Three other W's have been heard but these
were identified as harmonics of 28-Me. transmissions.

Beveral VK's have been heard, with reception of VK2NO
(1400 miles across the Tasman Sea) in November, 1937,
definitely confirmed. Other IDX reports confirmed by

1

The 12-element 224-Me.
array at W8GU, Erie, Pa.,
is mounted on a steel mast
without the use of insu-
lators.

2 *“Five-Meter Signals Do the Impossible,” QST, August,

{Continued on page 108)
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The Tonosphere and Radio Transmission

Normal and Irregular Characteristics Which Affeet Wave Propagation

As time goes on, the unremitting ef-
forts of physicists in probing the upper
atmosphere bear the fruit of continual
additions to our knowledge of the things
that happen to the signals we launch so
hopefully into space. It’s helpful, now
and then, to take stock of that knowl-
edge. The accompanying article, ex-
tracted from the Bureau of Standards®
Letter Circular LC-575, is an up-to-date
summary of known ionosphere effects.
¢““Must” reading for the chap who wants
to keep well informed.

IN THE high atmosphere, above about 50
kilometers (30 miles), the air particles are sepa-
rated so far that collisions between them are far
tess frequent than in the lower atmosphere, and
when an air particle is ionized by ultraviolet
radiation from the sun it remains ionized for a
considerable time. Therefore at any given {ime a
large proportion of the air particles are in an
ionized condition. This does not occur much be-
low about 50 kilometers (30 miles), because the
ionizing radiations from the sun are largely ab-
sorbed in the higher regions of the atmosphere.
Likewise there is not very great ionization den-
sity above about 400 kilometers (250 miles), be-
cause the air is so rare at such heights that there
are not enough atoms to provide for great ioniza~
tion density. The region in which the ionization
is great, great enough in fact to affect radio wave
transmission, is thus between 50 and 400 kilo-
meters (30 and 250 miles) above the earth’s sur-
face, and this region is called the “ionosphere’.

The ionization in the ionosphere is not uni-
formly distributed with altitude but is stratified,
and there are certain definite layers in which the
ionization density is such as to reflect radio
waves. These layers do not remain always at the

e T TITTITTY »
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v same height but vary diurnally, seasonally, and

otherwise, in both height and ionization density.
There may be a considerable number of such
layers at a given time. There are two principal
ones, called the “E” and “F” layers. The F
layer is at a height of 90 to 140 kilometers at
different times, usually about 110 kilometers.
The term F-layer is ordinarily reserved for the
other layer as it exists at night; in the daytime
during most of the year it divides into two
layyers which are called the “#,” and “Fg". The
night F layer is at a height of about 180 to 400
kilometers. The F layer exists in the daytime,
at a height of about 140 to 250 kilometers. The
Fq layer also exists in the daytime, at a height
of about 250 to 850 or more kilometers in the
summer, and about 150 kilometers in the winter
day. (The “virtual” heights, defined later, are
somewhat higher than these values.) The fourth
layer, which is semi-permanent, is the “D”
layer; it exists only in the daytime, and its height
is of the order of 50 to 90 kilometers. Little has
been done on the determination of the quantita-
tive characteristics of the D layer, its effects
being largely inferred rather than directly ob-
served. Existing knowledge covers mainly the
E, F, F1, and Fy layers.

The structure of the ionosphere may be visual-

ized in an elementary way from Fig. 1, which is

for a typical summer daytime condition, the #,
Fy, and Fq layers all being present. This diagram
is drawn to scale, so the angles of reflection of
radio waves from the layers may be estimated
correctly. The three layers are shown as mere
thin lines, for simplicity. The layers have in fact a
certain thickness, and the density of ionization
varies somewhat in this thickness. At the right of
the diagram is a rough illustration of a possible
distribution of ionization density with height.
Dotted lines indicate two of many possible
paths of radio waves from a transmitter to a re-
ceiver as transmitted by reflection from the

Fig. I — Simplified scale drawing showing possible paths of wave travel, (1) A low-frequency-wave reflected by
the E layer; (2) a wave of higher frequency reflected from the F2 layer; (3) wave which passes completely through
the ionosphere because its frequency is too high to permit reflection,
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Fig, 2— Showing the relation of virtual height (h)
to the height actually reached by the wave in reflection
from the ionosphere.

ionosphere layers. This picture, simple as it is,
does in fact represent the basic mechanism of
radio wave transmission over long distances.
When we consider the variations of ionization
and height of the layers with time, and the effects
of the ionization upon the received intensity and
the limits of transmissible frequency at any
particular time, the picture loses its simplicity.
However, most of the phenomena of long-dis-
tance radio transmission are completely explain-
able in terms of the ionosphere.

Ionosphere Characteristics

The principal ionosphere characteristics which
control or determine long-distance radio transmis-
sion are the height and the ionization density of
each of the ionosphere layers. Since each layer
has a certain thickness it is necessary to define
the sense in which the term “height” is used.
When a ray or train of waves is reflected by a
layer, it is slowed down as soon as it starts to
penetrate into the layer. The process of reflection
thus goes on from the point at which the waves
enter the layer until they have been fully turned
down and leave the layer. This is true whether
the waves travel vertically or obliquely to the
ionosphere. It is illustrated for the oblique case
in Fig. 2. The waves follow a curved path in the
layer until they emerge at the same vertical
angle at which they entered. The time of trans-
mission along the actual path BCD in the ionized
layer is the same as would be required for trans-
mission along the path BED if there were no
ionized particles present. The height & from the
ground to B, the intersection of the two projected
straight parts of the path, is called the “virtual
tieight”’ of the layer. This is the important quan-
tity in all measurements and applications.

The virtual height of a layer is measured by
transmitting a radio signal from 4, and receiving
at F both the signal transmitted along the ground

and the echo, or signal reflected by the ionosphere,
and measuring the difference in time of arrival of
the two. The signal is a special, very short pulse
in order that the two may be separated in an
oscillograph, as the time differences are mere
thousandths of a second. The difference between
the distance (4E 4 EF) and AF is found by
multiplying the measured time difference by the
velocity of light, From this and the known dis-
tance AF, the virtual height % is calculated. It is
usual to make AF zero by transmitting the signal
vertically upward and receiving it at the same
place (and it is for this case that the ferm
“virtual height” rigorously applies). The virtual
height varies somewhat with frequency.

The effectiveness of the ions in refleciing the
waves back to earth depends on the number of
ions present in a unit of volume, i.e., the ioniza-
tion density. Thehigher the frequency, the greater
is the density of ionization required to reflect the
waves back to earth. It has been shown that, for
electron ionization, the relation (for the ordinary
ray, explained below) is

: N = 0.0124 72

where N ig the number of electrons per cubic
centimeter and f is the highest frequency, in
kilocycles per second, at which waves sent verti-
cally upward are reflected back to earth. Waves
of all frequencies higher than this pass on through
the ionized layer and are not reflected back to
earth, while waves of all lower frequencies are
reflected. This frequency is called the “critical
frequency,” and measurement of it is, with the
equation just given, » means of measuring the
maximum ionization density in an ionized layer.
(Waves of higher frequencies than the eritical
are sometimes reflected by anofher mechanism
— see discussion of ““Sporadic E’’ later.)

Measurements of critical frequency are usually
made by means of vertical or nearly vertical trans-
mission (that is, with the transmitter and re-
ceiver not far apart). The process is to measure
the virtual height, by the method described
above, repeating the determination at successively
increasing frequencies until the waves are no
longer received back from the layer. The highest
frequency at which waves sent vertically upward
are received back from the layer is the critical
frequency of that layer. Typical results of such
measurements are illustrated in Figs. 8, 4 and 5,
for different times of year, day and night. They
show critical frequencies as sharp increases in
virtual height.
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In Fig 3, starting at a frequency below 2000
ke. the virtual height is found (in this example)
to be about 110 kilometers, and remains at about
this height until about 3300 ke. The critical fre-
quency of the £ layer at the time of this measure-
ment is thus 3300 ke.; i.e., this is the highest fre-
quency at which vertically-incident waves are
reflected back to earth. All such waves of higher
frequency penetrate through the £ layer and go
on up to a higher layer, the Fa. The F2 layer has a
greater ionization density and so it reflects back
waves of frequency greater than 3300 ke. It is
not until frequencies greater than 11,500 ke, are
used that the Fa layer fails to reflect them, in
the case illustrated.

Near the critical frequency the waves are ex-
cessively retarded in the ionized layer, which
accounts for the rise of the curve at the critical
frequency. At the right of the curve appear two
eritical frequencies for the Fa layer, This is an
indication of double refraction of the waves due
to the earth’s magnetic field, two components
of different polarization being produced. One is
ealled the “ordinary’ wave and the other the
“extraordinary” wave. The symbols o #nd <,
respectively, are used for these components. The
critical frequency of a layer n is represented by
the symbol fa, and to such symbol the o or z is
added as a superscript. Thus the critical fre-
quencies of the Fg luyer for the ordinary and
extraordinary waves are indicated by the respee-

tive symbols, f# and | ;2.

In the case of the # layer, the ordinary wave
usually predominates and the extraordinary wave
is 8o weak it does not affect radio reception. At
Washington the critical frequency for the ex-
traordinary wave is about 750 ke. higher than for
the ordinary wave (for frequencies of 4000 ke. or
higher). The difference in frequency is propor-
tional to the intensity of the earth’s magnetic
field at the place of reflection, and is therefore
different at different places on the earth. In re-
porting results of measurements of critical fre-
quency it is now customary to give the values for
the ordinary wave; practice varied in the past.

Besides the virtual heights and critical fre-
quencies, the absorption of the energy of radio
waves by the ionosphere is an important factor in
limiting radio transmission. This absorption ex-
ists because the ions set in motion by the radio
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Fig. 4 — Representative summer day conditions, The
extraordinary components are clearly indicated,
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waves collide with air molecules and dissipate as
heat the energy they have taken from the radio
waves. Consequently the energy thus absorbed
from the radio waves is greater, the greater the
distance of penetration of waves into the ionized
layer and the greater the density of ions and air
molecules in the layer, and hence the greater the
number of collisions between ions and air mole-
cules. Absorption is especially great in the day-
time, and it occurs chiefly in the low ionosphere,
in the D or F layers. It also occurs in the high
ionosphere, near eritical frequencies. Much of the
low-layer absorption disappears with the decrease
of low-layer ionization at night. Higher frequen-
cies are less affected by absorption than are lower
frequencies, for waves passing through the same
ionized layers.

Regular Variations of Ionosphere
Characteristics

There are three principal types of variation of
eritical frequencies which are fairly regular with
time. These are diurnal variations, seasonal varia-
tions, and year-to-year variations with the sun-
spot cycle.

The diurnal and seasonal variations of the criti-
cal frequencies of the normal F layer are particu-
larly regular. The critical frequencies vary with
the altitude of the sun, being highest when the
sun is most nearly overhead. Thus the diurnal
maximum of the ¥ critical frequency (fz) is at
local noon, and the seasonal maximum is in mid-
summer. At night this layer usually does not re-
fleet waves of frequencies higher than sbhout 1000
ke.

The diurnal and seasonal variations of the
critical frequencies of the Fg layer at Washington
are quite different from those of the ¥ layer. The
winter Fg critical frequencies exceed any regular
critical frequency found during the summer. In
the winter a broad diurnal maximum oceurs in the
daytime, centered around 1:00 p.m. local time. In
the summer a broader diurnal maximum centers
about sunset. During the night the winter critical
frequencies are usually lower than the correspond-
ing summer values. Thus, the highest Fa-layer
eritical frequencies occur during the winter day,
and the lowest F-layer critical frequencies occur
during the winfer night; the summer day and
night values are between.

The F virtual heights are much lower during a
winter day than during a summer day. The F vir-
tual heights at night are about the same in winter
a8 in summer.

‘The seasonal effects in the ionosphere synchro-
nize with the sun’s seasonal position, not lagging
a month or fwo as do the seasons of weather.
Winter conditions in the Fg layer obtain during a
period of several months from about October to
March, and summer conditions for a period of
several months from about April to September.
Around the equinoxes, there is a transition period
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of & month or two in which the change occurs
between winter and summer conditions; in these
transition periods the ionosphere characteristics
(except for the effects of sporadic F) fluctuate
between winter and summer conditions and are
thus more erratic than during the rest of the year.

There are important changes in ionosphere
characteristics in the 11-year sunspot ¢ycle. From
the sunspot minimum in 1933 to the sunspot
maximum in 1937 the F- and Falayer critical
frequencies doubled (for most hours of the day),
and the E-layer critical frequencies became 1.25
times as great. A consequence is that the best
radio frequencies for long-distance fransmission
were approximately twice as great in 1937 as in
1933 (except for summer daytime, when they were
about 1.5 times as great). In about 1944 they
will return to minimum values.

The condition of the ionosphere varies some-
what with latitude. For all latitudes of conti-
nental United States the differences from the
Washington values appear to be negligible, but
the values in Alaska and in the Canal Zone are
somewhat different.
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Fig. 5 — At night, either summer or winter, the E
layer is relatively weak, while the If; and Fs layers com-
bine to form a single layer, the F. Critical frequencies
are considerably lower at night than during the daytime.

Applications to Radio Transmission

From the vertical-incidence critical frequencies
and virtual heights of the ionosphere layers, at
any given time, it is possible to calculate the
upper limit of radio frequency that can be trans-
mitted over any distance. The calculated values
of maximum usable frequency are found to agree
with direct observation of radio transmission over
such distances.

When radio waves are transmitted along the
earth over any distance, they strike the iono-
sphere obliquely (Fig. 1). Such obliquely incident
waves. can be reflected back down with lower
ionization densities than can vertically incident
waves, It results that the larger the angle of ineci-
dence (angle of wave path with the vertical), i.e.,
the greater the transmission distance, the higher
is the upper limit of frequency of waves that can
be reflected from a layer of given ionization den-
sity or eritical frequeney. This upper limit of fre-
«quency, for transmission via an ionosphere layer,
for a particular time and transmission distance, is
called the ‘““maximum usable frequency.” It may
be calculated roughly, to a first approximation,
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TABLE X

Typical Average Ratios of Maximum Usable
Frequency to Critical Frequency

(For One-Hop Transmission)

Iistance, km

600 1000 16500 2500 8500
1.2 1.5 1.8 2.8 2.9
1.2 1.6 2.1 2.9 3.4
1.2 1.4 1.7 2.4 2.8
1.2 1.5 1.8 2.5 2.9
1.3 2.0 2.7 3.6 s
2.0 3.4 4.4 — —
2.5 4.2 6.1 o -

* 8poradic B transmission has no eritical frequency. The
values given are ratios of maximum usable frequency to the
approximate upper limit of frequency of the stronger spo-
radie-E reflections at vertieal incidence.

by multiplying the critical frequency of the layer
by the secant of the angle of incidence.

The accurate calculation of maximum usable
frequencies from vertical-incidence critical fre-
quencies is quite complicated. For convenience,
typical values for the conversion are given in
Table 1.

To obtain the maximum usable frequency for
transmission over a given distance by way of a
given layer, multiply the critical frequency by the
ratio given in the table. Where blanks appear in
the table, and for distances over 3500 kilometers,
the distance is too great for one-hop transmission,
i.e., transmission over such distances requires
multiple reflection from the ionosphere with
intervening reflection from the ground.

The distance at which a given frequency is the
maximum usable frequency is also the minimum
distance over which that frequency is receivable.
This minimum distance for any frequency is
called the skip distance; at any less distance it is
impossible to receive on that or higher frequen-
cies, except for sporadic or scattered reflections.

The highest maximum usable frequencies (in
north temperate latitudes) occur during the win-
ter day and the lowest during the winter night.
The summer values for both night and day lie
between these two extremes except as modified by
sporadic-F or scattered reflections.

Maximum Usable Frequencies over Long

Paths

Since the local time of day, and hence the iono-~
sphere characteristics, may vary a large amount
throughout a long transmission path, it is neces-
sary to consider what part of the path determines
the conditions of transmission. For single-hop
transmission (transmission by a single reflection
from the ionosphere), it is the region half-way

{Continued on page 88)

3D



Fitting the Chassis to the Layout

A Compact Medinm-Power 20= and 10-Meter Transmitter

BY E. DAVID LITKE,* WI1IVY

K~ recane years most amateur equip-
ment has been designed and built for relay ruck
mounting, and few rigs have becn built in such a
way as to contribute to the “eye appeal” of the
shack of the fellow who wants to keep his equip-
ment neatly arranged on a table or on his operat-
ing desk. The rig herein deseribed is a complete
r.f. section of & 10- and 20-meter ‘phone trans-
mitter consisting of a push-pull 812 final amplifier
with s three-stage exciter (6V6 oscillator, 6V6
doubler, 807 amplifier-doubler) all mounted on a
chassis and panel measuring 1134 inches wide, 12
inches high, and 634 inches deep. The complete
transmitter therefore occupies just about the
cubie space normally used by only one stage.

The space is divided into two parts by a shelf
mounted from the panel 514 inches from the bot~
tom and extending back 54 inches. The space on
this shelf and on the upper half of the panel is
taken up by the final amplifier, while the lower
compartment houses the exciter stages and the
filament transformer.

Mechanical Construction

‘The compact construction of this transmitter is
made possible by following a “bend your own”
* Millen Mfg. Co., 150 Exchange t., Malden, Mass.

Neutralizing condensers are mounted flat, by means of
small metal angles, on ecither side of the final tank eoil
to give a symmetrical layout and short connections.
This view also shows the way the components for the
final are arranged.

The relay rack is a straitjacket from
which few amateur transmitters seem
able to escape. But the r.f. layouts it
leads to only too often aren’t the best
that eould be devised. Here’s one ham’s
answer to getting panel construction —
without relay-rack panel constriction.
Give a thought to tailoring the chassis to
your next transmitter.

poliey of making the chassis to fit the parts, rather
than the customary practice of getting the chassis
first and then attempting to fit the parts to it.
More rigs could boast the appearance of an in-
strument instead of merely a conglomeration of
parts, if this policy were followed more frequently.

The entire chassis and panel assembly is made
of 0.040-inch sheet iron, cut and folded to proper
dimensions. The panel is a piece of sheet stock
1174 inches by 1284 inches folded 3¢ inch on
both sides and on top for rigidity. (Regular
crackle-finished panel material such as Masonite
eould be substituted if desired, thus avoiding the
necessity for bending the edges of thin metal
stock.) The shelf is a piece 12 by 6 inches folded
8¢ inch on the longer sides. The ends are made
from pieces 614 by 534 inches folded 34 inch on
top. The can enclosing the exciter stages is 614
inches long and 4 inches high, with the back
vertical to 214 inches from the bottom and then
sloping 30 degrees to the horizontal for the re-
mainder of the height. The bottom is a piece of
sheet iron 634 by 11 inches, folded down 54 inch
on each side, with automobile rubber door bump-
ers inserted in each corner for feet.

The shelf fastens to the panel with three screws
through the front lip. The end brackets fasten to
the shelf with screws through the lip on top of
them and fasten to the side lip of the panel. The
can enclosing the exciter extends forward to the
panel and fastens to it. The bottom is set in 54
inch so if is flush with the panel and side brackets
and fastens on all sides with screws.

The metal pieces should first be laid out on the
sheet metal itself, then cut out, and then all holes
drilled and cut. It is important that as much of
the cutting and drilling as possible be done while
the pieces are still flat. Next the edges are folded.
A neat job of this can be done in a husky vise with
a few odd lengths of steel bars. A line is first
marked on the sheet metal where it is to be bent,
and then the sheet is clamped at the line between
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two bars of steel in the vise. The steel bars should
be at least as long as the bend. If the hend is a
long one, the steel bars should also be clamped
together at the ends with “C” clamps. The metal
is next gripped with the hands and bent. Then
another steel bar is placed over the bend und
pounded with a heavy hammer. The result will
be a sharp, even bend.

While the only tools really necessary for a good
job of cutting and bending the chassis are a husky
pair of tin shears and a good-sized vise with a
few pieces of steel bars, it is much easier and an
even better job is obtained if the pieces are all
laid out on a piece of sheet iron and then taken to
a local tinsmith, who will shear it up and bend it
in his brake for a very nominal sum.

The pieces were prepared for painting by
thoroughly cleaning them with a grease solvent.
After the solvent had completely evaporated, the
dark gray enamel was applied with & brush. The
paint was then baked in a large pasteboard box
with an electric stove in it so arranged so as to
distribute the heat evenly. After the paint was
dry, the chassis was reassembled and the parts
mounted on it.

The three exciter stages are mounted in the
bottom compartment in a can so shaped that the
pre-tuned exciter tanks will plug in from the
front through a cut-out section of the panel,
while the 807 and the 6V6's plug in on the'end
and on the sloping section of the back, respec-
tively. The crystal is mounted on the end oppo-
site that on which the 807 is mounted. Holes 214
inches in diameter are cut into the end brackets
to make the crystal and 807 accessible. With this
layout the tube socket connections are but a very
ghort distance above and in back of the coil
socket terminals, while the terminal strip con-
nections are only a few inches below, all of which
permits very short connecting leads. This con-
struction also lends itself well to & busbar ground
run through the can to which all of the grounded
parts are connected, thereby eliminating the use
of the chassis in the ground circuits. Feed-
through bushings are used in all high potential

Inside one of the plug-in exciter tanks. Although
operated fixed-tune, screwdriver adjustments may

readily be made from the front of the panel.
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Unusual mechanical construction and ﬁxed-tune units
plng-m from front of pancl feature this compact trans-
mitter. ‘I'he fixed-tune units are readily adjustable from
the front panel.

leads feeding through the chassis, but for low po-
tential leads such as grid and meter leads, a very
satisfactory feed-through insulator wag obtained
by removing the prong clips from a crystal
socket (Millen 33002). This proved very useful in
that it permitted feeding the leads directly
through the chassis instead of breaking the lead
and soldering to the lugs on both ends as is neces-
gary on the regular bushing. The sockets used are
the type having the insulating barrier between
prongs, thereby climinating the possibility of
shorting or arcing between the socket connec-
tions.

All parts are ruggedly mounted and suspen-
gion from flexible leads is avoided as much as
possible, since in compact construction very
little shifting of parts can be tolerated. All r.f.
chokes are mounted on stand-off insulators.
Small condensers and resistors are mounted with
the shortest leads possible. The 3000-ohm voltage
dividing resistor is mounted in front of the fila-
ment transformer where air can circulate around
it more freely, thereby preventing the heat from
affecting the exciter stages.

To pelmit removing the exciter tank cans by
gripping the tops, the bases are fastened to the
cans with screws, one on one side and two evenly
spaced on the other side. This arrangement pre-
vents the screw heads on adjacent cans from
getting in each other’s way, as would be the case
if they were all put in the same respective posi-
tions.

In the two 6V6 stages the plug-in tanks require
only three connections, so the fourth is used to
ground the can. The third can, however, houses
the 807 tank circuit and the final grid cireuit, and
s0 needs all the prongs furnished by the five-
prong plug. To ground the can, an auxiliary clip
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The exciter is built in a
metal box occupying part
of the lower deck, with
the 807 driver projecting
to the right. Note the
filament transformer be.
hind the 807. The plate
choke for the final is
under the upper deck,
b_%%k of the right-hand
6V6.

—g
+C

Gy s, C’r, Cu, Cis, Cisy Civ—
0.005-ufd. mica, 500-vo!t.

Cg— 25-[.w.fd silvered mica (Millen
2702

Cs, Gy, Ca, (..9. Ciz, Cag ~-25-ppfd.

al.r trimmers (in exeiter

nks).
(Ls, (410 —_ 250-/.zpfd.. 500-volt.
Cig — 0,002-pfd. mica, 2500-volt.
Crs, €19 —0.5-13. 5-upfd. peutral-
izing condenser (Millen
) 15003).
(20 —- Split-stator transmitting con-
denser, 35-upid. per section,
spacing {Millen

Ri ~ 25,000 ohms Lo-watt.
Rz — 500 ohms, 1-watt,

Rz — 10,000 ohms, 1-watt.
R4 — 300 ohms, 5-watt.

Rs — 40,000 ohms, 2-watt.

38

+500

ig. I

Rg ~- 9000 ohms, 2.watt.

R7 — 3000-ohm semi-variable, 25-
watt.

RFCy — 2.5-mh. receiving choke.

RFCz — Transmitting choke (Mil-
len 34140).

Ty, Te, Ts— Exciter tank assem-
blies containing dual tuning
condenser and ¢oil form
(Millen 70225).

T4 — Filament transformer, 6.3
volts, 10-amp. {Thordarson
T-19¥99).

Mi — 0-300 d.c. milliammeter.

Mz — 0-50 d.c. milliammeter.

Li —18 turns No. 18 enameled,
length 134 inches, tapped at
center,

Lz-—914 turns No. 18 enameled,
length ¥4 inch, tapped one
turn from plate end.

-C nsv., +

L3, Ls—28 Mec.: 434 turns No.
18 enameled, close-wound,
%4 inch between coils.

14 Me.: 1134 turns No. 18
e¢nameled, close-wound,
inch between coils,

L4 tapped at center,

Note: 14, L2, Lz and L all wound
on 1-inch diameter forms.

15— 28 Mec.: 8 turns No. 8 wire,
fength 8 inches, diameter 2
inches.

14 Me.: 10 turns No. 12 wire,
length 234 inches, diameter
214 inches.

Center turns of both coils sep-
arated 3£ inch to provide space for
La.

Ls—3 turns No.
214 inches.

14, diameter
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is used which contacts the side of the can when
it is plugged in.

In the oscillator tank, a fixed padder is con-
nected in parallel with both variable condensers
in the unit. In the 6V6 doubler, both variable
condensers paralleled give sufficient capacity. In
the third can, one condenser is used in the 807
tank and the other in the balanced grid cireuit
for the final. The silver-on-mica padder has an
ear on it by which it is rigidly mounted to the
coil form bracket with a 4-40 screw.

The filament transformer is mounted from the
shelf in back of the 807 on 74-inch metal stand-
offs with 832 screws. This clears the socket of
the 812 nicely and still keeps the transformer
high enough to leave room for the bottom cover
plate to be inserted.

The compactness of the final stage was
achieved by proper selection and arrangement of
parts. The worm-gear-driven condenser is
mounted in the center, close to the panel. The
drum dial tuning indicator is fastened to the
end of the condenser shaft, and in order to sim~
plify the alignment of the condenser and drum
dial bearings, the inside bracket of the drum dial
was removed. The tank coil is mounted behind
the condenser on 134-inch stand-offs made by
fastening together a l-inch isolantite stand-off
and a ¥4-inch cone with a headless 6-32 screw.
This gives a long stand-off which will take 6-32
mounting screws, whereas most longer stand-offs
are made to take an 8-32 screw.

The neutralizing condensers are the new com-~
pact polystyrene dielectric type mounted below
and on both sides of the tank coil in a horizontal
position. The bases are mounted on small angle
brackets, and the top connecting lug is soldered
to the lug of the feed-through bushing that brings
the grid lead through the metal shelf. This place-~
ment of the condensers keeps them away from

4

By-pass condensers, chokes, re-
sistors and tube sockets fill most of
the space in the exciter compartment.
‘The bottom of the set is normally
protected by a plate which is fastened
by screws to the side pieces and
panel.

the heat of the tubes and puts them right in line
with the shortest neutralizing leads possible.
When soldering connections to the neutralizing
condensers, care must be exercised to avoid over-
heating the polystyrene either by direct contact
with the soldering iron or by overheating the lugs
when soldering to them, since polystyrene has a
low softening temperature.

The r.f. choke in the final iz mounted on its
brackets on the bottom of the shelf under the
tank coil in a horizontal position.

The panel controls are arranged in a symmetri-
cal layout. The tuning knob for the final con-
denser is located in the center of the panel. A
little above and to the right of the knob is the
plate current meter, and to the left is the tuning
indicator dial with a bezel to match the Triplett
meter. The bottom left-hand portion of the panel
is occupied by the grid current meter for the
final, and the exciter tank coils are plugged in
through the lower right-hand section of the
panel. The filament switch is below and to the
left of the condenser knob.

Safety precautions were taken wherever possi-
ble. All plate contacts are made with isolantite-
insulated plate caps, and the plate leads are
covered with isolantite beads which fit into the
end of the plate cap, leaving no part of the wire
exposed. The new safety terminal is used for the
high-voltage connection. A terminal strip with
barriers between terminals is used to prevent
shorting of terminals by connecting wires. A
shield (not shown in photographs) is mounted
over the plate circuit jacks and the terminal strip
to avoid accidental contact. The plate-current
meter is connected in the eathode cireuit of the
812 tubes to keep it at low potential, but it must
be remembered that it will read the sum of the
plate and grid currents.

{Continued on page 112)
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One Meter for Multi-Stage Transmitters

A Discussion of Meter-Swiiching Methods

BY D. L. WARNER,*

0Nm of the most common problems in the
design and construction of amateur transmitters
is that of providing a satisfactory means of check-~
ing the operation of each stage without an ex-
pensive array of meters. While we all admire the
appearance of a nicely laid out front panel which
sports anywhere from one to a dozen meters, there
are times when we like to get by with the least
possible number of therm — undoubtedly because
of a desire to put our few nickels into much

%15423 Honore Ave., Harvey, III.
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Fig. I — Switching a meter between two plate cir-
cuits can be accomplished quite simply with a d.p.d.t.
switch. An ordinary toggle switch can be used for low-
voltage cucmts (250 volts or so), The drawings at B
and € show the active circuits with the switch in
altematlve positions.
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needed parts and to hold down the total cost as
much as possible.

Just how serious this multi-meter proposition
can be wag rather forcibly brought home to the
writer recently in attempting to design a new
portable rig which would also be called upon to
double at the home station as an exciter unit.
When all details of the circuit had been included
that were absolutely necessary, we discovered
that our plans were going fo require about
twenty-five dollars’ worth of parts and, in addi-
tion, abhout twelve dollars for meters, if we placed
a meter permanently in each circuit. Needless to
say, we voted against an array of meters that
would run into any such amount, providing we
could dope out a method of making one meter do
all the work.

While trying to cover this problem in a satis-
factory manner, we asked several dozen amateurs
of our acquaintance what they would do in a case
of this type and were surprised to find that only
one or two had any ideas or even a single idea ag
to how to approach the subject! And that in
bplte of the fact that we distinetly remembered
beemg various types of meter-switching circuits in
previous issues of QST and the A.R.R.L. Hand-
book at one time or another.

Since we did go to quite a bit of trouble in
gathering together a selection of metering meth-
ods for our own use, we feel that many of our
brother hams might appreciate a survey of some
of the methods that can be used, as outlined here.
Let’s assume then that our problem is one of
making a single meter do several jobs, for the cost
of a single meter will seldom add a great deal to
the estimated cost of building a new rig or of re-
modeling an old one.

Simple Methods

Our first method is the simplest, and is based
on the necessity for checking plate current in only
two stages of a transmitter or exciter unit. In
addition to the one meter having a suitable range
for the purpose, we’ll need only a double-pole
double-throw toggle switch (easily extracted
from almost any collection of spare parts). Fig. LA
shows the proper connections. This arrangement
permits flipping the meter from one circuit to the
other without disturbing either circuit. For those
who are in the beginner stage, Fig. 1B and Fig.
1C indicate how each circuit is completed, dotted
lines showing the portion of the eircuit not in use
in each switch position.
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Next in line is a method that’s
extremely simple but not often
used, whereby & multi-contact
switch and one meter will permit
plate current checking in three or
four stages. It is especially well

1]
Ly
e

suited for use where an oscillator
and two or three buffer-doubler
stages follow each other and where
plate current requirements of each

value. OQutlinedin Fig. 24, theswitch
can be a single-gang three-pole
three-position unit if metering is
for three stages, or a four-pole four-
position switeh if four stages are to
be checked with the same meter.
Fig. 2 is self-explanatory as to
method of connection. As can read-

stage are of essentially the same l
B

connects to the arm of position 1, J+
tank number 2 to the arm of posi-
tion 2, and so on. One side of the

ily be seen, tank circuit number 1 L i

meter goes to positive high voltage; in
the other side connects to contact 1 =
of position 1, contact 2 of position -6
2, ete., with all remaining contacts
of each position tied together and
connected to the high voltage.

Because of the reluctance that some of us feel
toward putting our meters in high-voltage leads
(even in exciter units the plate voltage is un-
friendly to operators) and a desire to eliminate
“hot spots’ as much as possible, we can use the
arrangement of Fig. 2A in an equally satisfactory
manner to check stages by putting the meter in
the cathode cireuits. This is outlined in Fig. 2B
and uses the same meter and switch as in Fig. 2A
except that the meter is switched in series with
the cathode of each stage and ground and pro-
vides automatic grounding of each cathode as the
meter is switched to another stage.

For the benefit of those who have never tried
cathode metering, it is important to note that the
current measured in the cathode circuit will be
the sum of the plate, sereen, and grid currents of
that stage. This should, of course, be taken into
consideration when tuning stages with cathode
metering; otherwise the meter readings will ap-
pear to be unduly high, and the unsuspecting
operator will start on a ‘‘bug-shooting” spree.
It might be just as well to point out another

Collecting in one place the various
meter-switching schemes which have
been proposed from time to time, this
article may remind you of some things
you’ve overlooked ~~ besides providing
highly wuseful information for new-
comers.
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Fig. 2 = Using a multi-pole multi-contact switch to shift a meter to
plate (A) or cathode (B) circuits of several stages.

confusing point in this type of circuit checking,
and that is in regard to screen current in relation
to plate load when using 61.6’s and similar tubes.
With the plate adjusted for proper load and cur-
rent the screen current will be at a minimum; but
if the plate load is removed and the plate eircuit
tuned to resonance, the screen current will rise to
maximum. For this reason alone, the difference in
plate current between the resonant and the off-
resonance value will not be as pronounced as in
plate metering, and the dip in plate eurrrent will
not be ag great as it would be if the meter were
used directly in the plate circuit. This may de-
ceive the operator as to the true condition of the
cireuit at first, but once you get used to the idea,
it’s no cause for worry when retuning.

Individual Stage Shunts

Fig. 3 illustrates another simple method of
plate metering which provides for measuring
plate current in any number of low-power stages;
that is, from four to eleven sitages, with a two-
gang switch and s single meter, Regular two-gang
rotary switches are available having from three to
eleven points, with the rotor on each section or
gang insulated from the shaft.

In this case the meter can be one with a low-
reading scale, such as 0-1, 0-5 or 0-10 milli-
amperes. The plate voltage is permanently con-
nected to each stage in series with a small shunt
resistor, and the meter is simply switched across
the shunt in the various circuits. The value of the
shunt resistor will, of course, depend upon the
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value of the basic movement of the meter and can
vary with different circuits in order to provide
full-scale readings of 100, 250 or 500 ma., as re-
quired. Ordinarily this method would not be used
in stages requiring more than 250 ma., and the
majority of the circuit requirements in low power
stages would not be over 100 ma. Since the gang
switches are insulated with fibre or bakelite, it is
not recommended that switching of this type be
used in cireuits where the voltage encountered is
in excess of 600 to 750 volts. For circuits in which
the operating voltage runs from 750 to 1000 volts
one of the ceramic-insulated gang switches de-
signed for amateur transmitting purposes should
be used. .

When a meter having a basic movement of low
current rating, such as 0-1, 0-5, or 0-10 ma., is
not available, this same method ean be used with
8 0-75 or 0-100 ma. meter. In this case the meter
shunt which is permanently connected in the cir-
cuib can be figured so that when the meter is con-
nected across the shunt, the total current capacity
is from 25 per cent to 50 per cent, higher than the
full scale rating of the meter used. In other
words, if a 0-100 ma. meter is used, the addition

¢

Fig. 4— By a switching arrange-
ment similar to that of Fig. 3, both

¢
+—oB
2 5 Fig. 3-~'The ghunt-resistance
2 method of meter switching, A
0 A

double-pole multi-contact switch is
required (a single pole switch can
A be used if all stages to be metered
are operating at the same plate
voltage from the same *B” supply,
in which case only the set of con-
tacts marked B need be used).

L 4

of the shunt in the circuit will increase the total
reading of the meter to 125 or 150 mils. If the
range of the instrument is in itself sufficient to
handle the maximum current to be drawn by any
of the stages to be measured, the shunt resistance
may be made high enough so that the readings
will represent very nearly the true current in the
circuit, so that no correction factor need be ap-
plied. For this purpose, the shunt resistance
should be such that the reading is of the order of
less than 5 per cent below the true value. Since
the drop across an ordinary d.c. meter is only a
fraction of a volt, the voltage drop through a
shunt which fulfills this requirement will be negli-
gible in practically all transmitting ecircuits.
Inasmuch as the elimination of two or three
meters represents a worth-while saving, it would,
of course, be better to put some of this saving
into a low-reading meter rather than to try to use
a larger scale meter just because the meter hap-
pened to be on hand.

Grid and Plate

In some transmitters the grid and plate circuits
of a single stage are checked by one meter by

grid and plate circuits can be checked

with the same milliammeter.

¢
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using a plug and jack arrangement to shift
the meter from one circuit to the other.
‘While we have no bones to pick with the
fellows who use this arrangement, we be-
lieve that they’re overlooking a bet in not
using a multi-contact gang switch to make
that meter check both grid and plate cir-
cuits of two or three stages instead of us-
ing a separate meter for each stage.

"I

Another point that is rapidly gaining
attention among the safety-conscious
owners of equipment is that the plug and
jack arrangement usually puts a “hot
spot” on the front of the panel by expos-
ing the plate voltage and making acci-
dental contact easy rather than making it
difficult as would be the case if a meter
switch were used.

Fig. 4 indicates the ease with which a
single meter can be used to check both
grid and plate circuits of two or three
stages, again by using the permanently-

installed shunt resistors and then switch-
ing the meter in parallel with these
shunts. The switch is of the two-gang
type with rotor contacts insulated from
the shaft. Switches of this type are avail-
able with up to eleven contacts to each
gang, providing all the flexibility the
average transmitter might require. By
connecting the meter leads properly to
the switch, the meter could be automatically
reversed in polarity if necessary. In fact, with
this arrangement it would be possible to check a
combination of grid circuits, cathode circuits, and
plate circuits, thus making a single meter do all
the work and providing the maximum of flexibil-
ity in observing circuit conditions. In this case
we would also suggest one of the ceramic-
insulated switches if ecircuits are carrying from
600 to 1000 volts. Shunts for the meter, assuming
a basie movement of 1 mil, could be in the order of
25 to 50 ohms for grid eircuits and from 50 to 200
ohms for plate circuits. Exact values of shunts
should, of course, be figured using the equation:

and based on the maximum current that would be
required in each individual circuit. In the for-
mula, for the benefit of those who haven’t used it
before, R, is the value of the shunt, R, the in-
ternal resistance of the meter, /, the total current
or the full-scale current reading desired, and 1,
the full-seale reading of the meter. If, as is usually
the case, the resultant value of R,, using the
above equation, looks a bit dubious, the resulb
can be checked back by using:

Ra+ R,

It‘""]m R.
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Fig. 5§ — A 0-1 milliammeter can be used as a voltmeter across
a cathode resistor to indicate total cathode current. The circuit at
A is suitable for measurements where the cathode-resistor voltage
drops are of the same order in all stages. B provides for different
current ranges where the cathode drops may differ considerably.

wherein the same values are used in substitution
for the symbols of the equation as were used
originally for figuring the shunt value.

Voltmeter Methods

There is still one more method that can be used
in multi-stage exciter units, using our old friend
the 0-1 ma. meter. By inserting a suitable multi-
plier resistor in series with the meter, we can use a
single-gang tap switch and measure the cathode
voltage developed across the cathode bias re-
sistors as an accurate condition of stage per-
formance,

Fig. 5A tells the story in simplified form. The
meter which is, in this case, converted to a low-
range voltmeter, is simply switched in parallel
with the cathode bias resistor and measures the
voltage difference between resonant and non-
resonant (or load and no-load) conditions. Of
course, this method does not give an accurate
reading of plate current but, like the cathode
current method of Fig. 2B, will indicate the total
of grid, screen and plate current. With plate
voltage removed from the stage to be checked, the
resultant cathode voltage will be the total of
sereen- and grid-current drops, of which the grid
eurrent will represent only a small portion of the
total. Here again, the load-to-no-load condition
of the plate circuit will result in rather large
changes of screen current. However, it is quite

(Continued on page 98)
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A Design for Living — With Television

A High-Voltage Power Supply with Complete Safety Features

BY PHILIF ROSENRBLATT,* W2AKF

lN CASTING about for a suitable design for
a television receiver power supply, it was dis-
covered that the experimenter could escape ob-
livion when working around many commercial-,
ham- and experimenter-built supplies only by
being adroitly alert. Unless an “unconfined high
voltage” law is passed before television’s mass
debut, Johnny Public and Willie Ham are likely
to view angelic images when the back cover
comes off the receiver.
The limitations of the present supplies were
found to be:
1. Danger of death by either direet contact

at the same supply frequency), inductance or high
resistance is required to complete a tuned filter
with the low-capacity condensers used.

3. Poor regulation. Poor regulation results in
voltage changes on the Kinescope elements when
undergoing varying light excursions and defocus-
ing caused by control-grid (screen intensity) ad-
justments, necegsitating readjustments of the first
anode voltage.

4. Fixed voltages. Impossible to adjust for
different ’scopes if the filament and plate wind-
ings are wound on u single core.

5. Combined with other receiver components

with the high voltage (exposed high-voltage term-
inals placed tantalizingly convenient for one to
kiss himself into heaven) or by injury contact,
caused by the reflex action of the body after fecl-
ing the effects of corona from a high-voltage lead.
The thought of thousands of volts anxious for
liberation will cause almost anyone to spring up
like # jack-in-the-box, with a very good chance
of his coming in contact with a high-voltage
terminal on the way. Some defend the breadboard
arrangements of the tuned low-C supplies by com-
paring them to an automobile ignition system but,
granting that the h.v. transformer possesses the
worst regulation and that the filter condensers
discharge rapidly because of their low capacity,
the fact remains that high-voltage d.c. is decidedly
lethal while the transient-type ignition voltage is
not.

2. Bevere ripple eontent above 1 ma. drain.
Beeause most systems use half-wave rectification
(which is four times as hard to filter as full-wave,

* P,0. Box 905, Hoboken, N. J.
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The television power supply is built on a
metal chassis for rack-and-panel mounting,
An aluminum box completely houses all of
the high-voltage gear, and it i1s impossible to
remove the box without opening one or more
of the interlocks. The white cord is the high-
voltage cable: the plugs and sockets at the
rear of the chassis are for 110-volt circuits.

L4

on a single chassis. This increases the danger of
making adjustments on the less deadly parts.

The features a high-voltage supply should pos-
sess to meet present trends and future develop-
ments are:

1. Absolute safety under the most extreme
absent-mindedpess of the operator,

2. Self-contained, and not combined with other
receiver parts.

3. Good regulation. By increasing the bleeder
drain to about 3 ma., voltage flickers and their

Not everyone is going to build a tele-
vision receiver, but everyone is interested
in keeping high voltage where it belongs
-~ away from the operator. That’s why
you’ll find a number of good ideas in this
story even if you aren’t interested in
television. If you are interested in tele-
vision, the story is a “must.”’
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resultant varying screen light changes and con-
trol-grid and focusing adjustment interaction are
practically eliminated.

4. Variable output. To accommodate tubes of
all sizes, the voltage should be variable between
100 and 6000 volts.

5. Negligible ripple up to the rectifier tube
current limit. For a full-wave system the d.c.
output is twice the limit of a single tube, and for
the voltage-doubling system the rectified current
eannot exceed that of a single tube. Either method
gafely supplies 5 ma., and the ripple at this cur-
rent and 6000 volts is 0.2%,.

6. Simple voltage-indicating meter for the en-
tire output range.

These requirements are Py
met by the power supply
to be described.

Circuit Details Sw,

Reference to Fig. 1 shows L
that the wiring diagram of
the supply is not unusual, %2
except possibly in the in-
clusion of a large number
of interlock switches. These 5w,
switches are placed at va-
rious points throughout the
power supply and Kine- sw,
scope chassis, making it
impossible to get at a high-
voltage lead without dis-  Swg
connecting the primary of
the h.v. transformer. Pro-
vision is included for using s,
8 G-R 170-watt Variac
(Type 200-B) to control
the output voltage of the supply. This permits a
fine conirol of the voltage, and is also used to
bring the voltage up from zero each time the set
is turned on, & good practice which tends to
lengthen the life of the rectifier tubes. The Variac
is set ab zero, Sws, is thrown, and the Variac is
adjusted until the output voltage is up to the
desired value as indicated by the meter M. If the
voltage isn’t brought up in this manner, the filter
condensers appear as practically a direct short
when the full voltage is first applied, and the
rectifier tubes take quite a licking until the con-~
densers are charged.

The meter A is used as a voltmeter, since the
output voltage can readily be determined from
the vaiue of current indieated and the value of
resistance in series. The effective resistance in
series with the milliammeter consists of the series
combination of By and Rg in parallel with the volt-
age divider used at the Kinescope. The current
drawn by the Kinescope is quite small and can be
neglected. The resistor Rz across the milliamme-
ter has no practical effect on the accuracy of the
meter, and serves to keep the negative terminal
of the supply grounded in the event that the
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meter opens. There is not much danger of the
meter opening, however, since the regulation of
the rectifier tubes and the resistance of the trans-
former secondary limits the current to about
30 ma.

Both sides of the a.c. line are broken by all
manual and interlocking switches to insure abso-
lute safety should one of the line leads become
grounded accidentally.

Construction

A large partitioned can on the 12- by 17- by 2-
inch chassis houses all of the high-voltage acces-
sories, and everything beneath the chassis is at

7 kinesco
e 7o Variac output
P2

Ca

Variac plugsin
— Pﬁe;c
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VOLTAGE DOUBLING

Fig. 1 — Wiring diagram of the h.v, power supply,
showing both full-wave and voltage-doubling connections.
1, Ca — d-pfd., 3000-volt (G.E. 23F44).

P1, Pg — Line plug (Amphenol 61-M1).

Sy, S2, 84 — Socket (Amphenol 61-F1).

83 — 4-prong socket for interlocks on Kinescope chassis
{Amphenol RS4-Am).

Swi — D.p.d.t. 15-ampere,
{Cutler-Hammer).

Swz — D.p.d.t. high-voltage panel-operated primary
circuit switch (Cutler-Hammer).

Swa, Sws, Sws, Sws— D.p.d.t. momentary-on button-
type depressor switch (H & H),

Ri, Rz — 6 megohms each, made of eight 0.75-megohm
1-watt resistors (IRC),

Rs — 150 ohms, 2-watt (IRC BT-2).

'y — 2.5-volt, 10-ampere filament transformer, 10,000-
volt insulation (UTC S-57).

T2 — Neon-sign transformer, 4500 volits each side of
grounded centertap, Altered (seetextand Fig. 3).

Tz — Two 2.5-volt, 10-ampere filament windings,
10,000-volt insulation (UTC S-71).

T4 — Neon transformer, 3000 volts total. If winding is
grounded to frame at any point, frame must be
mounted above chassis on insulators. Altered
(see text and Fig. 3).

M -— 0-10 ma. milliammeter.

L, La —; 120-volt, 6-watt candelabra-based pilot lamps

120-volt main switch

Sockets of i;ll rectifier tubes must be raised above
chassis and thoroughly insulated.



A view of the supply with the metal box partially removed
shows the interlock switches at the four corners of the box. Note that
the filter-condenser terminals project inside the protective box.

line-voltage potential only. The can measures
6 by 8 by 10 inches and is made by sliding the
pieces of aluminum into four 6-inch high alumi-
num corner posts bolted to the chassis. Brass
angles might also be used to hold the sides to-
gether, if the aluminum corner posts are not avail-
able. The cover is made of 18-gauge aluminum
which can be fastened to the box by bolts. Push-
button type switches are mounted at each of the
top four corners of the box so that the minute
the cover plate is loosened at least one of the
switches opens, cutting the primary voltage from
the transformer, By the time the cover plate has
been removed, the condensers are completely
discharged and there is no chance of shock. The
high-voltage filter condensers are mounted out-
gide the can, with their terminals extending
inside the can.

The high-voltage cable is homemade and can be
handled without corona discharges and fear, since
the outer copper braid is at ground potential
through the milliammeter. Coustruction of the

Fig, 2 — Sketch of Kinescope mount-
ing construction. The ’scope socket is
housed in a 4-inch by 4-inch by 2.inch
ateel hox (Par-Metal MC-442), and fur-
ther protection from high voltage is oh-

Chassis,
3

cable is shown in Fig. 3 — the necessary
length of 7-mm. high-tension ignition
cable is slipped into a length of copper
braid cut 3 inches shorter than the
wire. A length of %¢-inch inside di-
ameter rubber tubing is slipped over
this assembly to keep the meter from
shorting to ground and to improve
the cable’s appearance. No removable
plugs for the cable are provided, be-
cause if either end of the cable were
withdrawn accidentally the safety fea-
tures would be partially nullified. Both
ends of the cable are firmly attached
to terminals by their respective posts
with sufficient insulation all around.
The safety features of these supplies
derive around the constructional de-
tails of the high-voltage cabinet, the
bleeder equalizing the load across the
two condensers and the momentary-
contact power line break switches. A
condenser-discharging mechanism. was
not included because of its bulk and
expense, because it was felt that the operator
cannot possibly get into the box while the cur-
rent is on or the condensers charged, but one
raight be added as a refinement. However, when
one tries to get into the box, even under the
extreme case of no bleeder load attached to the
h.v. lead and the socket to the "scope chassis (Ss)
deliberately shorted, the following occurs: Upon
releasing any one of the first top cover screws the
momentary-on switch under that corner will
spring open and disconnect the a.c. line to the
high-voltage transformer, The condensers (1 and
€y immediately start discharging through re-
sistors By and Rz (quite rapidly if the bleeder load
is connected), and at least 10 seconds have
elapsed after their complete discharge before the
other three screws can be taken out and the cover
removed. By then, everything is dead — except
the operator! Trying to operate the supply by de-
pressing all safety switches simultaneously by
hand is rather futile. It is important that the
cover be of thin material in order to flex suffi-

»

Kinescope
rq

Fiber Tubing —=|

tained from three interlocks mounted
at various points on the chassis (Swr,

Swa, Swo). :

P3 — 4-prong plug for "scope chassis in-

 terlock (Amphenol PM4).
Swr, Sws, Swe — D.p.d.t. momentary-
on button-type depressor switch

(H & H).
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ciently upon the removal of only one serew for the
depressor switch to spring up and open. Under no
circumstances should the cover be hinged at one
end. The time-consuming removal of the four
corner screws provides the necessary decay period
for the condensers.

The other end of the high-tension lead is pro-
tected by line-breaking switches installed diag-
onally across the bottom of the Kinescope chassis
and at the Kinescope tube socket enclosure (Fig.
2). Thus when the bottom plate of the Kinescope
chassis or the back cover of the socket enclosure
is removed the supply will turn off and protect
the operator.

No strict recommendations can be made for
protecting oneself from the only other dangerous,
although infrequently disturbed, places. These
are the second anode nub and the focusing anode
connection on the base of the ’scope. On the RCA
1803-P4, 1804-P4, 1800, 1801 and physically-
similar tubes of other manufacturers, excellent
protection can be obtained by shaping a piece of
114-inch diameter bakelite or hard rubber tubing
to conform with the tube surface at the second-

. 7mm
high-tension
sgnition cable

WASEANAL VAT LA S WA

AL CART LN S

"The only wires underneath the chassis are ones carry-
ing the 110-volt current, with the exception of the well-
insulated high-voltage cable.

anode nub, with the other end cuf flush to lie in
the center of the chassis hole through which the
h.v. lead is brought to the nub. The focusing
anode supply is protected by an interlock switeh
in the socket enclosure (gee
Fig. 2). Further to protect
the operator, the chassis
supporting the ’scope has a
steel cabinet fitted over it.
The neon-gign trans-
former for the full-wave
rectifier (T2) is rated at
9000 volts overall, with a
short-circuit current of 18

Frimery

ma. The transformer used

Fig. 3 — A cross-section of the high-voltage cable (at
left) shows how it is made by slipping copper braid over
a length of 7-mm. ignition cable and then slipping rubber
tubing over the copper braid.

A neon-sign transformer is modified for use in the
power supply by sawing out the magnetic shunts (shown
by dotted lines) as shown at the right. If the secondary
is grounded to the frame, the frame must be insulated
from the chassis in the voltage-doubling application,

TABLE X
Both methods based on 6000 volts, at 5 ma. output with
0.2'7, ripple
Disadvantages
Full Wave

filament winding,  High inverse peak voltages.

Advantages

Single

Somewhat better regulation
above 5-ma. drains. Twice
the rectified current avail-
able that each single tube
alone provides,

‘Total secondary voltage im-~
pressed across esch tube on
non-conduetion cycles is
about 13,000 volts.

Toltage Doubler

High voltage secondary has
to supply only slightly more
than one-half the peak a.c.
voltage for 2 times the recti-
fied d.c. output.

Low inverse-peak voltage of
about 4500 volts across tubes
on non-conduction cycles.

‘T'wo separate filament wind~
ings required, insulated from
each other and ground for
10,000 volts.

Rectified curreng cannot ex-
eeed the ratings of a single
tube.
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in the voltage-doubling cir-
cuit (T') is rated at 3000 volts, 18 ma. The sec-
ondary on this latter transformer cannot be
grounded anywhere but, if the secondary is
grounded (usually from center-tap to frame),
the entire transformer can be mounted on 1-
inch stand-off insulators. "fhe primary is ade-
quately insulated for this service. The transform-
ers can be bought very cheaply from owners of
old neon signs and the only modification neces-
sary is to remove the magnetic shunts with a
hacksaw (see Fig. 3). Not much can be done
with the transformers that are enclosed in com-
pound, but they can be used if the primary
voltage is increased about 159%,.

A comparison of the full-wave and voltage-
doubling systems is given in Table I. Both sup-
plies provide the easily-filtered 120-cycle output
but, for all practical purposes, the voltage-
doubling system is preferable. Series condensers
were used in the output of the full-wave system
because a 6000-volt 2-ufd. condenser costs 214
times as much as the two 3000-volt 4-pfd. units.

During months of trouble-free operation, we
have never even felt a corona discharge from the
equipment. {t’s quite a relief to be able to work
unafraid around such deéadly voltages.



Blonde QRM

A Story

BY HARRY OTIS BRUNN, JR.,* WSMXT

K was one of those cold nights last De-
cember when I took a stroll over to the Kerfew
Apartments to see my friend Isadore Shapiro,
Iocally known as “‘the greatest splash on 160.”
Climbing the squeaky stairway, I arrived at a
door with 2B on it and knocked. Not hearing 4 re-~
ply, I walked in and found Isadore in his shack,
tearing his hair over a messy diagram of a power
supply.

““Hi, Izzy,” I said, hanging my hat on his rack-
and-panel job. “Say, fellah, you shoulda seen the
glamorous blonde I just saw coming up the apart-
ment steps. Glamour? Qoomph? Wow, I'll say!”

Isadore didn’t even say hello to me; he just
grabbed out a few more fistfuls of hair and mum-
bled something under his breath about filter con-
densers.

“ Now what the heck’s causing all your mental
QRM, old timer?” I asked. ““You look as though
you lost your last r.f. choke or something. [
should think you’d be anxious to hear about a
blonde with comph and stuff.”

1 say, egtiau, you

U1 suouLon seen THE
‘) Gramonous BLONDE
¥ IUST SAW.-m-

CLAMOURE QOMPHT

WOW, I'LL SAY.~

Isadore rubbed his sunken eyes and let out a
long moan. With a trembling finger he pointed to
the far corner of the room. There was something
there I hadn’t noticed before. It looked like a
final amplifier with 8 couple of gigantic tubes.

“Well, fer the luvva Pete!” I exclaimed.
‘“Where in the name of Old Betsy did you ever
get those things?”

“Won ’em in a c¢.w. contest,” he groaned.
“They’re SQH-750’s. You can run a kw. to a pair
of ’em.” Then he pulled a:junky looking power
pack out from under the operating table. Resting
his foot on it, he said, *“The only power supply I
got in the whole joint — exactly 412 volts! Oh,
how I wish I wuz dead!”

Poor Isadore! I couid see how he felt. Here he

* Bggertsville, N. Y,
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got a beautiful pair of r.f. bottles for nothing, and
all he had to push them with was 412 volts. And
Tzzy was a clerk in a “5 and 10”’; he really didn’t
have much excess Iucre to spend on ham junk.

“Tell you wot we’ll do,” I said. “We’ll get all
the transformers we can lay our hands on and
put ’em in series to get about 5000 volts, Then
we'll use that old dilapidated pair of 866’s I got
in my junk box, and your pair, and we’ll have a
bridge rectifier. Why, we’ll have your pair of
peach jars percolatin’ in no time{”

He looked a little relieved, but not much.
““Yeh,” he said, “but how about the filter?”

Then I showed him how he could buy a whole
pile of paper electrolytics for about three bucks
and put them in series, and he was happy.

“Heaven only knows what it'll sound like,” he
said, “but at least it'll be a kw. You don’t know
how I’ve suffered! Imagine having a couple of
500-watt fruit bottles on the pantry shelf and
nothing to stuff ’em with. Tsk!”

I'laid my hand on his shoulder and said, “Take
it easy, old man. I’'m not saying you’ll have a
p.d.c. carrier, bui you'll have a kw. and the R.I.
doesn’t sit up until 3 o.M, anyway!”

Isadore glanced up on the wall where he had a
couple of green tickets all dolled up in a gilded
picture frame.

““One more of those and I can complete my col-
lection,” he said. “Then I’'m going after the pink
ones they give you for operating out of the band.”

So then we threw his twelve watts on the air
and chewed the fat with a couple of local boys
until about half past one. After that, I went home
to bed and dreamed about the glamorous blonde
I met on the steps of the Kerfew Apartmenis.

LI I 2

About a week later Isadore had his kilowatt on
the air down on twenty meters in the c.w. band.
But then the lady in apartment 3A began to com-
plain about her kitchen lights blinking on and off,
and he decided to put the pile of junk on 160 and
grid-modulate it. He used his twenty-meter Zepp
as a Marconi, and tapped onto the cold-water
pipe in his bathroom for a ground. This seemed
to work pretty well until one Sunday afternoon
when Grampa Schmaltz from apartment 5A ¢ame
stamping into Isadore’s shack with his bathrobe
on, dripping wet. It seems Grampa was taking a
bath, and when he reached to turn off the cold
water an eighteen-inch spark bounced off his in-
dex finger and hit him smack in the nose.
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This trouble was remedied by buying Grampa
Schmaltz a good five-cent cigar and using a gen-
uine ground wire instead of the water pipe. But
Isadore’s troubles were by no means over.
Grampa still claimed he could hear him talking
every time he went to bed at night. The trouble
was found to be resonating bedsprings. That is,
the aged gentleman’s bedsprings accidentally
resonated on Izzy’s frequency. This was easily
overcome by inserting a wavetrap between his
intermediate bedpost and ground; after this, for
a while everything looked as though it were
lovely.

One Saturday evening, a week or two later, Isa-
dore gave me a ring on the ‘phone and invited
me to drop over and watch him work Peru on 160.
I said I'd be over in about fifteen minutes. So I
finished washing the dishes and took a run over to
his apartment.

When I arrived, Izzy was busy inspecting his
twisted-wire connections to make sure none of
them was soldered.

“Well, how is AC KW Shapiro tonight?” T
greeted, tossing myself into his easy chair.

““ All set to blow the DX fuse,” said he, walking
over to the rig. First he made sure the filaments
were lighted, and then he threw on the plate
voltage.

lzzy always used the sarme method of throwing
on the high voltage. First, he’d stick his fingers in
his ears and close his eyes, and then he’d kick the
knife switch with his right foot. Once when I was
there he missed and kicked an 866 clear out of its
socket.

“Qkay, Izzy,” I said. * You can open your eyes
now. She didn’t blow up.”

He plugged in a mike and started calling CQ.
Filter chokes boiled and transformers sizzled. Wax
from the paper electrolytics melted and dripped
down into the cracks in the floor. Rectifiers
flashed intermittently as tank condensers sput-
tered and arced, and audio transformers talked
back angrily — but the rig stayed on the air. Izzy
finished his CQ and turned the thing off, just as
the final milliammeter reached 920 mils. Then he
tuned the band for & call on his Super Blooper 16.

“Y probably won’t get much with a short call
like that,”’ commented Izzy, twisting the dial.

But Izzy got more results from that call than
he had expected, for less than two minutes later

1ZZY ALwAYS USED
THE SAME METHOD
OF THROWIIMG OM THE
HIGH VOLTAGE
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there was 2 terrific pounding of fists on his apart-
ment door. It was really only two fists, but it
sounded like a dozen.

“(G-g-gosh!”’ stammered Izzy, “somebody sure
gsounds mad!”

The middle panel of the door began to splinter
and a hinge popped off, as the pounding became
more and more fervent.

“Better let him in before he breaks the door
down,” T suggested.

lzzy trembled so hard his pivot tooth fell out
and a couple of secrews came out of his wrist
watch. Shakily he walked to the door and opened
it. To his amazement, standing there in the door-
way was a glamorous blonde with plenty of
oomph, and she was waving her fists in the air in
4 very dangerous manner. To my amazement, it
was the very same glamorous blonde I had met on
the apartment steps the week before!

“Who do you think you are?” she shouted,
shaking her fist in front of Izzy’s face. ‘“How can
& person listen to the sweet, sophisticated strains
of Artie Goodman with you fillin’ the air with a
lot, of gibberish!”

lzzy started to open his mouth, but the lady
nearly stuck her fist in it. *“The nerve of you
bustin’ up my radio!”” she thundered.

Then she reached out and grabbed him by the
back of the neck and dragged him out into the
hallway. Not being in the mood to watch any
bloody murders or become involved myself, I
closed the door and went back to the shack. I put
Izzy’s rig on the air and worked a couple of the
local boys. When I thought it was about time for
the battle to be finished, I went out and looked in
the hallway, expecting to find Izzy’s limp body
draped over the end of the banister. To my utter
astonishment, there was no sign of him!

I stood there and shook my head a few times.
Then I went back to his shack and listened toa
few guys chew the fat on Izzy’s Super Blooper 16.
This was about twelve o’clock.

Just as I was getting ready to go home the
’phone rang and}I answered it. It was lzzy.

“Say, listen,” he said, “I'm 'phoning from the
City Hall. I got that woman’s b.c.l. trouble all
cleared up!”

“Great!” I said. “How did you do it?”

I married her!” he said.

Well, Izzy and Lizzy do make s swell pair.

e Strays "E

In 1933 Bob Ware received the call letters
W4BZD. In 1936 his brother, Lane, received the
call W4DZB.

To owners of the ninth edition of “The Radio
Amateur’s License Manual” The answer to
Question 101 on page 17 is incomplete. To the
bands of frequencies there listed, add 56,000 to
60,000 ke.
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NAVAL COMMUNICATION RESERVE NOTES

THE DISTRICT OF COLUMBIA NCR,

BY F. 6. CALVERT, RM2C,
U.S.N.R.

"T'ax United States Naval Communication
Reserve of the District of Columbia was originally
organized in 1930. It has grown steadily, until at
the present time its personnel consists of 26
officers and 84 enlisted men. Its high efficiency is
due to the efforts of Lieut. J. H. Nicholson,
previously in command, and Lieut. M, Weinstock,
the present commander. Under the leadership of
Lieutenant Nicholson, the organization attained
first place in 1937 in national competition with all
other N.C.R. districts, and we were duly awarded
the silver trophy for that year, an honor of which
we were all very proud.

The District N.C.R. has an armory located in
the Washington Navy Yard, which is fitted out,
as near as possible, in a manner similar to a man-
of-war, Each Thursday evening its members hold
their weekly drills. Two of these evenings each
month are taken up with the national competition
drill conducted by Navy Radio NAA as the mas-
ter control station. Operation of NAA during
the national competition drills has been handled
exclusively by officers of the Washington, D, C.,
N.C.R. Three watches are kept at each drill and
various members of the organization stand the
first watch, thus giving each qualified member a
chance to operate the key. The received signals
also can be relayed through another channel to
eight receiving positions located in a separate
room, enabling the newer members a chance to
copy the drill and familiarize themselves with the
actual naval procedure. The N.C.R. station at
Washington, D. C., operates under the call letters
of NED and the alternate control station, NEM,
is located in Virginia at the home of Lieutenant
Nicholson. Station NED has an amateur call of
N3BVG and also has an arrangement so that 2
man operating the key at the armory can actually
be the control station operating through NAA,
The main transmitter at NED consists of & TAX
transmitter with an input of 400 watts. A separate
transmitter is set up for the Class B-C-D drills

which are conducted on alternate Thursday
evenings. Kach station has a special naval call
assigned to it for these drills and strictly naval
procedure is used, as operation is on the navy
frequency of 2576 Kcs.

In addition to the various operating duties
carried on by the N.C.R., there are classes of
instruction in code for the beginners, navigation,
naval procedure, signalling by means of lights and
semaphore, cryptanalysis, and other activities
which are of interest to all.

Each summer, several members are permitted
to take an annual cruise with pay, for fourteen
days. These cruises are faken with the divisions
of the Organized Reserve and give the N.C.R.
a chance to get a first-hand knowledge of just
what is expected of a radioman when aboard one
of Uncle Sam’s men-of-war, Some of our members
have cruised aboard destrovers such as the
Badger, Hopkins, Leary and Reuben James.
Last year the cruise was aboard the battleship
Texas to Guantanamo Bay, Cuba. Three of our
members were aboard the new aircraft carrier
Enterprise on its shake-down cruise to Rio de
Janiero, a trip which took two months. Two
members were also aboard the new destroyer
Jeweit, on its shake-down cruise to Europe, which
took six weeks, Several of our members have also
seen active duty at the Naval Air Station at
Anacostia, D. C. In addition to the annual cruises,
a small 50-foot boat which sccommodates 3
officers and 12 enlisted men has been put at the
disposal of the Naval Reserve. Thus members of
the Communications branch, in uniform, are per-
mitted to use the boat for themselves over the
week-ends for about three times during the sum-
mer. Cruises are generally made about 140 miles
down the Potomac River. Activities are carried
on during these cruises in accordance with Navy
regulations and a lot of information is gained
which is very helpful. A larger boat, the Y P47, is
being assigned to the Reserve for these week-end
cruises and is expected to be in service very soon.
With the use of this new boat, cruises will not be
limited to the summer months. This boat will also
be equipped with radio. There is quite a lot of
pleasure derived from these cruises and in several
instances rescues of smaller craft in trouble have
been made along the river.

At various times during the year, Navy ships
tie up at the Washington Navy Yard for the
purpose of drilling the Reserves. During these
visits, weekly drills are held aboard the ship
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instead of in the armory. We are taken on an
inspection tour of the ship from stem to stern,
conducted by a competent member of the ship’s

company. Several times during the year, instruc-
tive trips are made to such places as the Naval
Observatory, Navy Radio NAA, the Naval
Research Laboratories, etc.

On three distinet oceasions, the N.C.R. of this
district has played an important rdle in the han-
dling of emergency communications during the
hurricanes and storms along the Atlantic
Coast.

All in all, we believe that we have & highly
efficient Communication Reserve here in Wash-
ington and we feel mighty proud when we say
that we are a part of it, Men living in Washington,
D. C., or its vicinity who are interested in joining
our organization are invited to come down to the
Naval Reserve Armory in the Washington Navy
Yard any Thursday evening and see just what
fine opportunities we have to offer.

normal manner.

Competition.

12th A.R.R.L DX Competition— Warning

Rule 11 (Be Disgualifications) Exiended and Explained—No Con-
tacts with Countries on European Continent Permitied

"Wrs notice is addressed to all United States amateurs interested in participation in the
Competition for March 15th-17th and 22nd-24th, which was announced in detail on page 38 of
February 1940 @ST. The paramount consideration of our neutrality responsibilities leads the
League to rule that no contacts with stations in the European theater of belligerent activities,
or with belligerents, or colontes of the belligerents or closed-down neutrals, may be permitted.

Besides reporting on off-frequency stations (all nations), and improper notes, Official Ob-
gervers this year will report for disqualification, any U.S.A. stations:

(1) that call or contact any Furopean station;

(2) that call or contact stations in Australia, Canada, India, New Zealand, the Union of
South Africa, any British or French colonies or any countries that may be added to the
U.:8. proclamation of neutrality by Presidential action on or before the contest;

(3) that call or contact stations in any countries in which amateurs have been tempo-
rarily closed down! by government edict where amateur licenses were formerly issued in the

This self-imposed amateur black-out on Europeans,® and others,? is a precaution necessary in
view of the war. Study of the situation with respect to even the European neutrals indicates
that so few Europeans could be counted under the rules published last month, that in the general
interest of good conduct, to insure complete understanding of this matter by all participants, it
was advisable to leave Europe, including European U.8.8.R., completely out of the contest this
year, Not only will no credit be allowed for any European contacts or others per (1), (2), (3)
above, but calls intercepted and reported as above indicated, will be used to disqualify con-
testants, if such are made between March 15th and March 24th. We advise amateurs, not only
in contest time, but at all times until war matters are again remote from public attention, to
adhere strictly to the A.R.R.L. Neutrality Code, and the above recommendations and rules, in
the interest of the unrestricted continuance of our amateur radio. Next year, we hope it will be
different, and that fewer restrictions will be necessary.

I Practically every European neutral is such a country, hence blanket prohibition (1).

2 Participants will be well advised to identify prefixes carefully before doing any calling. See the Country List,
pages 441-442, The Radio Amateur's Handbook, 1940, refer to your A.R.R.L. Amateur Radio Map of the World,
or consult the tabulations, pages 84-90, Oct. 1939 QST which appeared with the report on the 11th A.R.R.L. DX
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OUOTE AND UNQUOTE

NEUTRALIZATION

"W true criterion of neutralization is not
simply absence of seli-oscillation in the stage, but
eomplete freedom from reaction of the plate cir-
cuit on the grid cireuit under operating condi-
tions, With this definition of neutralization as a
basis, W. H. Doherty of the Bell Telephone Lab-
oratories in the December issue of Pick-Ups!
examines some of our familiar neutralizing cir-
cuits and brings to the surface interesting facts
about their performance. The following is a
quotation from the part of Mr. Doherty’s article
dealing with the operation of several neutralizing
arrangements in general amateur use:

The author believes that neutralizing circuits
have been somewhat neglected in technical radio
literature and that many operators and experi-
menters would feel on much firmer ground with a
simple explanation of the theory of these circuits.
We are faced with the fact that a current is bound to
be fed back from output to input through the inter-
electrode capacity, and nothing but the interposi-
tion of a sereen grid will prevent it; so that with a
triode our only means of avoiding a reaction on the
input is to feed back in some manner an equal and
opposite current so that the net current fed back
will be zero and the sighal on the grid will be entirely
unaffected by what goes on in the plate circuit.

One of the earliest experimenters in the power
amplifier field was H. W. Nichols of Bell Telephone
Laboratories, His solution to this problem was ex-
tremely simple and, although subsequently neglected
for many years, has turned out to be the most prae-
tical method of neutralizing modern high-power
broadcast transmitters, particularly the high-effi-
ciency type developed by Bell Telephone Labora-
tories. It consists of simply connecting between the
r.f. plate and grid leads an inductance, as shown in
Fig. 1, whose reactance is equal in magnitude to that
of Cpp at the operating frequency. The current in
this coil lags the voltage across it by 90 degrees,
while the current in Cp, leads the voltage by 90 de-
grees, so that the total current fed back to the grid
is zero. This method, called *‘coil neutralization,”
works so well that in the final stage of the Western
Electric 407A. 50-kilowatt transmitter the coils are
simply wound with a number of turns calculated for
the frequency and no taps or adjustments of any
kind are necessary. In cases where a variation under
power is desired a variable condenser (Fig. 2) of
small capacity shunting the coil may be used. This
condenser in effect varies the plate-grid capacity to
malke its reactance equal to that of the coil.

When grid-bias modulation is employed a con-
denser must be inserted in series with the neutraliz-
ing coil, as indicated in Fig. 3. The capacity has to

1W. H. Doherty, “Neutralization of Radio-Frequency
Power Amplifiers,” Pick-Ups (Western Electric Company),
December, 1939,
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FIG. 1
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be small to avoid phase shift in the audio voltage
across the grid, an important consideration in mod-
ern transmitters because of its effect on the feed-
back. By making this condenser variable the neutral-
ization may be adjusted under power.

The distinguishing feature of the above circuits is
that the neutralizing current is fed back from the
same point in the plate circuit as the interelectrode
current, Le., from the anode, 80 that the impedance
required is always inductive. The next general type
of neutralizing current is fed back from a point hav-
ing @ potential opposite to that of the anode, so that
the impedance required will be a condenser. The
problem in this case is to establish such & point of
opposite potential. It is also convenient if this
second potential is roughly equal in amplitude to
the first, so that a neutralizing capacity approxi-
mately equal to the interelectrode capacity can be
used. Given a source of potential E; we can always
obtain an equal potential of opposite phase by using
a combination of two reactances, 2X and —.X, as
shown in Fig. 4. The current through the circuit is
E»/iX, where j indicates a 90-degree phase shift, and
$0 the drop across the condenser is —jXE,/jX or -
— F». Hence we can use the high side of the conden-
ser as a point from which to feed back, through a
small condenser (', our neutralizing current. And
since the series impedance of the combination is 7 X,
the impedance required to parallel-resonate it i3 an-
other condenser like the first; so the complete circuit
assumes the well-known built-out appearance of
Fig. 5.

There are three interesting points to be observed
in this built-out circuit, all of them important from
the design standpoint. Qne is that under operating
conditions the currents in the neutralizing capacity
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'y and tube capacity Cpy are not equal, and are not
supposed to be. The putential across Cy, is the arith-
metic sum of ¥, and E), while the potential across
('n is their difference. The currents that are equal
and opposite are the porttons of the two currents that
result from Ejp. The portions that are due to &, are
actually in phase instead of opposite in phase, so
that looking into the input terminals of the ampli-
fier a definite capacity appears; this capacity is,
however, independent of Ej,, which is what we re-
quire for complete neutralization. In the tvpe of
circuit shown in Figs. 1, 2 and 3 the currents are
actually equal and opposite and no such apparent
capacity is presented at the grid terminals.

The second point is that the reactance — X to
which we connect the neutralizing condenser Cy is
affected by Cys it can be shown that it is really the
parallel combination of the two which constitutes
our —X. Hence, if for feed-back purposes we were
to try broadening the plate circuit by using higher
reactances throughout, so that our building-out
condenser labelled - X became comparably small in
capacity with Cy, we should ultimately reach a
point where the former would disappear entirely,
whereupon we should find ourselves back to the cir-
cuit of Fig. 3. In fact, it was as a result of the careful
attention paid to circuit broadening that the method
of Fig. 8, in conjunction with grid bias modulation,
was evolved as the best possible means of obtaining
a wide band in the intermediate stage of the Western
Electric 50-kilowatt transmitter.

The third point the author wishes to bring out in
regard to Fig. 5 is that if the load is coupled indue-
tively to the coil labelled 2X, ag is often done, com-
plete neutralization can never be obtained, because
of the phase shift caused by the introduced resist-
ance. For complete neutralization the load would
have to be connected or coupled to some circuit at
points A and B of Fig. 5, entirely separate from the
neutralizing circuit.

When two tubes arve used instead of one, the
building-out problem assumes 2 more favorable
aspect. In the push-pull circuit, Fig. 6, familiar to
everyone, equal and opposite potentials are sure to
exist as long as symmetry in tubes, circuits, and
excitation is maintained, and the load may be cou-
pled inductively without affecting the neutralization
at all. From a neuiralizing standpoint, therefore, a
push-pull circuit is ideal.
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Figs. 7 and 8 illustrate a type of neutralizing
circuit which up until a few years ago was quite
widely used. It involves a built-out grid circuit with
the input inductively coupled. Most radio engineers
are not aware of the fact that this scheme does not
give true neutralization at all. When the ordinary
neutralizing procedure is followed, of applying ex-
citation with the plate voltage removed and adjust-
ing C'y to give a minimum reading on & small r.f.
meter in the plate circuit, a very good null is obtained
with 'y equal to Cpy and the operator ususlly feels
gratified.

But let us look at the matter more closely. The
eriterion of neutralization is whether a voltage be-
tween plate and ground causes any reaction on the
grid potential. If we consider Fig. 7 and imagine an
r.f. voltage on the anode, this voltage will cause
two currents of equal magnitudes and identical
phase to flow back through the capacities C'p; and
Cn. These currents will not appear in the grid in-
ductance because they balance out in it; their only
path to ground is through the grid tuning conden-
sers. The currents produce across these two grid
condensers, by a potentiometer effect, two voltages
which are in phase with the plate potential, while
the normal excitation on the grid side of the circuit
is opposite in phase to the plate potential; hence
the excitation is reduced and we have a negative

FI6.7 FIG 8
feed-back. On the built-out side of the circuit, where
the input voltage is tn phase with the plate potential,
we get an increase in voltage, which has no effect
since there is no grid connected at this point.

The author once checked this conclusion by con-
necting r.f. voltmeters across the two separate sides
of the grid input circuit. Before the plate voltage
was applied, the voltmeters indicated perfect bal-
ance. As soon as the plate supply was thrown on, the
voltage on the grid side was seen to drop 10 per cent,
while the voltage on the built-out side increased by
the same amount.

In the cireuit of Fig. 8 these two effects would be
reversed, giving a positive feed-back. This is because
the currents fed back in this case do go through the
grid induetance, reaching ground through the center
tap; and since the coupling between the two sides of
the coil is usually poor, an inductive drop is set up
which gives us a grid potential opposite in phase to
the plate potential and therefore additive to the
excitation., ‘This conclusion has likewise been
checked experimentally.

The excellent null obtained in adjusting one of
these circuits is therefore very misleading, The fact
is that the system actually is neutralized as far as
any reaction of the plate potential on the total
voltage across the “balanced” input circuit is con-

(Continued on page 110)
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WasTDh

A unusuAL feature of this station is
that most of the equipment is built up in portable
units. The reason for this is that the OM, Jerome
Blaisdell, does appraisal work for the Cetral
New York Power Corporation which requires
periodic shifting of headquarters.

On the left is a complete station which fits into
a small suitcase when portability is required. In
the transmitter portion, use is made of a 6L6
crystal oscillator which may be operated at 20
watts input on 3.5- and 7-Mec. e.w. The receiver
in the lower section is a two-tube regenerative.
A power pack takes up the remainder of the
space. Battery operation is also feasible. Another
unusual feature is the use of the 0-1 d.c. milliam-
meter and & five-point selector switch which
makes it possible to check voltages, currents and
resistances should any trouble develop in the
field. Headphones, key and other accessories fit
into the space at the top of the unit. The antenna
fits inside the cover of the suitcase.

In the upper right-hand corner is another port-
able rig arranged for 1.8-Me. *phone or ¢.w. opera-
tion. It is a duplicate of the units used by the
Norfolk, Va., hams and was described in QST
for September, 1938, Either the built-in pi-
section antenna-coupling network or an external
tuning unit may be used.

Directly below is a six-tube superhet (QST,
Nov. 1938) and, to its left, & regenerative pre-
selector (QST, Sept. 1938). The little gadget to
the left of the preselector is an antenna tuning
unit for receiving purposes. The a.c. power sup-
ply, common to both fransmitter and receiving
equipment, is in a metal enclosure under the
operating table.

WS8STD finds the portable equipment very
handy and effective in keeping in fouch with
home when he is off on trips.

weBxnB

W6BXB v Stoekton, Calif., solved the
problem of where to put the station by building
a room over the garage in the back yard. Steel-
pipe masts on the roof support a three-element
rotary for 28-Mec. work and one end of a Collins
multi-band antenna for 14, 7 and 3.5 Mec. The
rotary antenna is connected to the Q-bar match-
ing section through a pair of mercury cups which
permits continuous rotation. The antenna is ro-
tated by means of a motor connected through =
pair of beveled gears to a half-inch diameter
pipe running up through the 1}4-inch diameter
support.

The interior of the shack is sealed off with wall-
board, which makes ‘“wall papering easy.” On the
operating table are a Collins 45-A transmitter and
an RME-69 superhet with preselector. To the
right is a complete 600-watt transmitter with
push-pull 852’s in the final and a modulator
driven by the audio section of the 45-A. Up above
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the operating position is the antenna relay for
switching the antenna system from the receiver
to transmitter.

W6BXB is president of a firm producing metal
castings. -5 ;

WSFGQ

| | IR Ruopus, down in San Antonio,
believes in building his own and the array of gear
shown in the photograph is evidence of his skill
in this direction.

On the right is a panelled frame containing two
homemade 16-tube superhet receivers, each with
three stages of r.f. The lower portion of this unit
is devoted to speech-amplifier equipment with
power supplies for both receivers and the speech
units. Over on the right are two large rack units,
one containing & 1-kw, transmitter with push-pull
354C’s in the final, and the other a Class-B modu-
lator with 854E’s. ‘The final is driven by push-puil
RK20's, an 807 doubler and either a 6L6 crystal
oscillator or the Meissner unit at the operating
position. Checking equipment includes an oscil-
loscope, G.R. modulation monitor and G.R.
frequency-meter-monitor.

Three-element rotary antennas are used for 14
and 28 Me., while a Collins multi-band antenna
with & 250-foot, flat-top is used for 4 and 1.8 Me.

wavy

Mo e ham with serious DX intentions,
& band-hopping transmitter has an advantage,
providing it doesn’t run into too many complica-
tions. We think that Wilmer Allison, W5VV,
has solved the problem in a sensible way. To start
outb with, he has a National NTE exciter unit on
the operating table with his HRO receiver. The
exciter unit has push-button band switching as
well as crystal switching. The output of this unit
may be switched to any one of the three driver-
final combinations in the panel unit to the left.
The lower unit is for 7 Me., the middle unit for
28 Mec. and the top unit for 14 Me. Each section
has the same tube complement — 35T driver and
push-pull 100TH final. The tuning of the driver
grid circuits is fixed and the driver plate tank
coils are interwound with the grid coils of the
finals 80 that tuning controls are reduced to a
minimum in shifting from one part of the band to
another,

The small knob in the lower left-hand corner of
the transmitter panel controls a ganged switch
which shifts the output of the exciter unit and
turns on the filament of the amplifier in use. All
three output units operate from a common power
supply, and a single set of meters is connected
permanently in common grid and plate circuits.
The idle stages do not draw current, of course,
because the filaments are switched off.

The exciter unit is placed on top of a 3-inch
chassis into which has been built a 100-ke. fre-

(Continued on page £8)
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A Stationary Reversible Beam

Two Directions With a Fixed Three-Element Vertical Array

BY WALTER J. STILES, JR.,* W8DPY

Wi beam antenna pictured in Fig, 1
consists of a vertical dipole with reflector and
director. The gain in any one preferred direction
is about 4.5 db, and the lobe has a vertical angle
under 25 degrees. The operator has the choice of
either of two directions by simply pulling up the
desired director and reflector. Further, it can be
used a8 a simple dipole, a great help for local
contacts in the evening.

The array is supported on an inverted Y mast
consisting of three 18-foot 2 by 4’s bolted together
with the bottom spread out as a support. Only
two guy wires are necessary if this spread is at
least 6 feet, but they can be eliminated if property
conditions allow the mast to be leaned against a
garage and bolted tight. A 16-foot 2 by 2 is bolted
on top of the tower so that it points along the
desired line of transmission. A small shelf bracket
is attached to the top of the mast, to support the
antenna about 6 inches away from the pole.

The operating frequency in the 28-megacycle
band is selected, and the length of the antenna
and director wires is computed by the following
formulas:

Antenng length = 492

Freq in Me.
492
Freq. in Me.

x 0.96

Director length == x 0.87

One antenna wire and two director wires are
cut from No. 14 enameled wire.

A matching section can be constructed from
two 8-foot 6-inch pieces of the No. 14 wire spaced
by 6-inch spreaders. This section is connected to
one end of the antennsa wire as shown in Fig. 1,
and the antenns is fastened in place on the shelf
bracket. A 60-foot piece of heavy binding twine
is fastened to one end of each of the directors and
this twine is placed through the “eye’ hooks as
shown. A sash weight or other object weighing
about three to five pounds is then attached to the
end of the twine, and the directors can be pulled
in place by simply letting out twine. You now
huve g vertical dipole antenna with two directors
spaced ¥{ wave from it.

Next compute the length of the reflector from
the formula:

Reflector length = 462

Freq. in Me.
Subtracting the director length from the reflector

length will give the length of wire to be added to
% 19 Beechwood Drive, Packanack Lake, N. J.

26

# 0.98

either director to make it serve as a reflector.
‘This done, cut such a wire and fasten a small
battery clip to one end. By lowering one of the
director wires and clipping on the short piece of
wire at the lower end, it will act as a reflector
when raised again. If transmission is desired in
the opposite direction, simply lower the reflector
wire, remove the lengthening piece, add it to the
other direetor, and raise the two elements back
into place.

Let’s consider a specific example: Assuming our
operating frequency to be 30 Me. we find, from
the above formulas, the director length to he 14
feet 3.3 inches and the reflector length 16 feet 2.6
inches. By subtracting the director length from the
reflector length we find the length of the clipping
wire to be 1 foot 11.3 inches.

The array also works well on 20 meters and is
still well within the space limits of the average

{Continued on page 102)

[ i ]
)
o tye
S e i A ¢
;‘}{‘,wy Tinine I
i
1
i
a8’ 8",
1
1
¥
1
H
Anterna —|!
tfi
o
Wire i } -Wire
;
1
]
Ll
H
Hook Y X rHook
‘ \
Heavy twine \, \ Heavy twing
) b;
Alast Feeder or
matching
stub
//cun/ twme fo
sash weights

Fig. 1 — A simple uni-directional beam that can be
used for either of two directions. One of the outside
wires is changed from director to reflector by lowermg
the wire and clipping on an additional length. Lowering
of the wire is facilitated by supporting the elements with
heavy twine run through screw-eyes and counter-bal-
anced by suitable weights. The antenna and feeder re-

main fixed under all conditions.
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*» [.ALR.U. NEWS «

Devoted to the interests and activities of the

INTERNATIONAL AMATEUR RADIO UNION

Headguarters Society: I'HE AMERICAN RADIO RELAY LEAGUE, West Hartford, Conn,

American Radio Relay League
Asoclatla Amatorilor Romani de Unde
HSeurte
Associazione Radliotecnica Italiana
Burmg Amateur Radio Soclety
*anadian Section A R.R.L.
Ceskoslovensti Amatéri Vysilact
Deutscher Amateur Sende-und-Empfangs
Dienst
Eesti Raadio Amatooride Uhing
¥xperimental Radlo Soclety of Egypt
Fixperimenterende Danske Radioamatorer
Federation des Emetteurs Belges
Irish Radio Transmitters Soclety

MEMBER SOCIETIES

HEX7 T F27®BMA Japan

Iietuvos Trumpuju Bangu Radio Megeju
Draugija

1iga Colombiana de Radio Aficionados

Liga Mexicana de Radio Fxnerlmenmdorea

Magyar R6vidhullimu Amatii8k Orszagos
higyesiilete

Nederiandsche Vereeniging voor Interna-
tlonaal Radioamateurisine

Nederlandsch-Indische Vereeniging Voor
Internationaal Radioamateurisme

Newfoundland Amateur Radio Assoclation

New Zealand Association of Radio Tr:
mitters

Norsk Radio Rel® Liga

Polskl Zwiagek Krotkofalowcow

Radio Club de Cuba

Radlo Ciub Venezolan

Radio Society of Great Britain

Rede dos Emissores Portugueses

Reseau des Emetteurs Francais

Reseau Luxembourgeols des Ama~
teurs d’Ondes Courtes

South African Radio Relay League

Suomen Radioamatadrillitto r.y.

HSveriges sindareamatdrer

Uinién de Radioemisores kispaiioles

Union8chwelz Kurzwellen Amateure

‘Wireless institute of Australia

CALENDAR

"WaE December issue of the Union Calen-
dar reports the admission to membership of two
new societies, bringing the present total to thirty-
five. We bid welcome and extend our good wishes
to the Burma Amateur Radio Society and the
Lietuvos Trumpuju Bangu Radio Megeju Draugija
(Lithuania).

In addition, there are two other societies pro-
posed for membership: The Manchoukuo Amateur
Radio League and the Radio Club Argentino. Each
has been found by the Headquarters to comply
with the requirements of the Constitution and a
vate of present member-societies is now being
taken on their acceptance.

After summarizing the status of amateur radio
in nations represented in the Union, the Calendar
points out that, since the resumption of amateur
activity after hostilities in countries now off the
air will not necessarily be automatie, it is vitally
important that there be maintained in each na-
tion at least a skeleton structure of organization
in order that there may be a nucleus around
which the scattered ex-amateurs of individual
nations can group. Close association and codpera-
tion with the proper authorities in all branches of
the government, using every opportunity to show
that amateur radio should be continued because
of its public service value, is urged.

HARTFORD-SANTIAGO SCHEDULES

M'=rover the codiperation of CE3AG,
CE3DG and other Chilean hams, Assistant
Secretary A. L. Budlong of the American Radio
Relay League, representing the United States
society at the Inter-American Radio Conference
at Santiago, Chile, in January, kept in daily touch
with League officials by amateur radio. In addi-
tion, members of the United States delegation
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were enabled to send personal messages o fami-
lies and friends via similar circuits.

Secretary Warner scheduled CE3AG direct on
20-meter ‘phone from W1EH for daily chats with
Budlong as to the progress made by the confer-
ence and the outlook for the following day.
Although “skip” effects were bothersome, signals
were good for the most part, and all together over
30 contacts were made. Many messages were
handled in addition to the direct conversation.
The A.R.R.L. headquarters station, W1AW,
held daily schedules with CE3DG on 20-meter
c.w. and routed a number of messages from the
U. 8. delegates direct to their Washington des-
tinations the same day received.

The conference itself is reported in another
section of this issue.

CE3AG, Santiago, king-pin in the amateur "net”
which kept U. 8. conference representatives in touch
with home.
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SWITZERLAND

WD userre the fact that mobilization called
practically every officer and member of the
U.B.K.A. into military service, it has been de-
cided to continue the activities of the organiza-
tion to a lesser extent with the staff doing the
work in spare time off-duty, according to Dr.
Stuber, HBIT. The society expects to make
progress with receiving equipment and similar
lines and to continue the publication, in con-
densed form, of the journal, “Old Man.” Its main
purpose, of course, is to keep a strong and finan-
cially sound group to protect amateur radio
activity when the war is over.

Contrary to our listing in a previous issue, the
QSL Bureau is still operating, with the same
address: U.S.K.A., Postbox, Berne.

NOTES

"WEE W.IA. has made application for re-

issuance of experimental licenses throughout
Australia for the employment of frequencies of
112 Me. and above, with & power limit of 25
watts. Its New South Wales division has proposed
an emergency communications system with
5-meter stations every 30 miles to provide inter-
state relay. . . . It is reported that new licenses
will be issued to South African amateurs whose
reliability and patriotism are beyond all ques-
tion, after individual approval by a government
board consisting of communications, military and
civil authorities. . . . It iz welcome news to
learn that the Rede dos Emissores Portugueses at
& recent general meeting voted unanimously to
continue the activities of the society. The staff
has been moved to smaller quarters at Rua de S.
Juliano 41-3° Esq., Lisbon. . . . Inlate Decem-
ber each PA amateur received from the Minister
of the Interior a letter informing him that his
amateur license had been cancelled. . . . Argen-
ting recently inadvertently gave notice to the
Berne Bureau that it did not permit its amateurs
to engage in two-way communication, evidently
intending to report the usual third-party traffic
restriction, whereas technically the notification
prohibited amateurs from working foreign sta-
tions. Secretary Warner took the matter up with
the Radio Club Argentino, and the notification has
now been modified to permit such communica-
tion, except with belligerent countries. .
At the annual general meeting of the Reseau
Luzembourgeots in December, F. Scholtes,
LX10B, was elected president and J. Kesseler,
LX1AI, secretary. Ironically enough, LX ama-
teurs were preparing to celebrate the tenth anni-
versary of amateur operation in ftheir country
when the shut-down order came. . . . The North
Manchester (England) Radio and Television
Society uses the medium of the Department of
State to send greetings for 1940 to radio ama-
teurs, enthusiasts and short-wave listenera in the
United States.

b8

wWivVv
(Continued from pays 65)

quency standard. A similar chassis underneath
the receiver confains switches and relays for a
push-to-talk system. The unit on top of the re-
ceiver is a frequency-meter-monitor which is
automatically switched from band to band with
the transmitter.

Mims rotaries are used on 14 and 28 Me., while
a full-wave Zepp is used on 7 Me. The direction
indicator is to the right of the receiver and this
may be switched between either of the two rotary
antennas.

The modulator, which is not shown in the
photographs, is built up underneath the r.f.
output section. Class-B 203Z’s are driven by the
audio section of the NTE.

W5VV has been the ¢.w. winner for the South
Texas Section in the International DX tests for
the past three years. He has worked 139 countries
and made WAC on 7, 14 and 28 Me. Aside from
his prowess in DX matters, most of us will re-
member Wilmer as star member of several Davis
Cup teams, and only recently has he retired from
active big-time tennis competition.

— o o

New Transmitting Triode

M rronic Laboratories snnounces 4
new low-price carbon-plate triode — the HY30Z.
Of construction identical to the HY40 and HY51,

its internal structure permits operation at full .

ratings to 60 Mec. and at reduced ratings up to
116 Mec.
Typical operating data follow:

Filament voltage. . . .. .o vvevrnnneeem. 6.3
Filament current, . ... coovvvrvveevnn... 2.25 amp.
Mutual conductance.................... 3600 umhos.
Average amplification factor............. 90
Max, plate dissipation................... 25 watts
Capacity, G-P......vovunvniiiiii ot 5.1 pufd.
[ N 5.1 pufd.
o 1.7 pufd.
Class-B Audio Amplifier (Two Tubes)
Plate voltage. .......ocvvevi s, 850
D.o.grid voltage. . o cvvvvnne v iiinennns 0
Zero-signal d.e. plate current. . ........... 30 ma.
Max.gignal d.c. plate current.. . ......... 180 ma
Plate-to-plate load resistance. . ........... 8400 ohms
Max, signal grid driving power........... 2 watts
Max. signal power output................ 100 watts

Plate-Modulated Class-C Telephony

Plate voltage. ....voviviniisnineninn.s 700
De.gridvoltage. . .. cvvennnririnnnnnnnnn —75

D.c. plate current................ s 75 ma.
Do grideurrent............ooviiilthes 20 ma.
Arid resistor. o .y v i 3750 ohms
Driving power (BPPIOX.} .. .ovvrrrennrrnns 5 watts
Power output (8pProX.)....vvsevennnsenns 40 watts

Class-C Telegraphy
Plate voltage. .. ..o o ivnereeeinnnrnannens 850

D.c. plate eurrent. . ... N 90 ma.
De.grideurrent. . oovvvvvninnnen i, 25 ma.
QGrid resistor. .......... 3000 ohms
D.c. grid voltage...... -75
Driving power (approx).... 2 watts
Power output (approx.j.... 58 watts

0ST for
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INTS = KINKS

FOR THE EXPERIMENTE

FIXED-POSITION THREE-ELEMENT
DIRECTIVE ANTENNA

Exrensivethree-clementrotatablebeams
are enjoying widespread use on the 10- and 20-
meter bands, but it doesn’t seem to be generally
realized that a three-element fized beam can be
built for little more than an ordinary half-wave
antenna. As a matter of fact, the one that was
used at WHCXH for more than six months cost
only $2.00 complete, including the 50-foot feed

323"

LY

10°5%
e 5.4 e 34

X e, fsa
&
\_ sas”

Fig. 1 — Fixed-position three-element directional an-
tenna used by W5CXH,

line. Since, by checking back in the log, it was
found that about 809, of the contacts with the
old half-wave antenna were in one general direc-
tion, the logical thing to do was to replace the
half-wave with s unidirectional beam of definite
gain for that direction.

The elements were made of regular No. 12
antenna wire, and fishpoles were used to separate
the elements. A twisted pair made of No. 12
house wire was used to feed the radiator, and a
delta match was used between the radiator and
the line. The dimensions of the system are shown
in Fig. 1. An open line, delta-matched to the
radiator, might have had less loss, but would
have increased the cost. If a better match is
desired, the system shown in the December,
1939, QST ! might be substituted.

Tilting this three-element fixed antenna
brought several interesting facts to light. First,
with the antenna at a height of 34-wavelength,
tilting the antenna system about 35 degrees
above the horizontal seemed to give maximum
field strength at distances less than 1200 miles,
on 20 meters. At this distance, tilting ususally
increased the signal about two 8 points. The sig-
nal seemed to be little affected at a distance of
about 1600 miles, but tilting resulted in a de-
crease in strength at greater distances. Several
stations have reported increased signal strength

1 Page 50.
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at distant points (greater than 5000 miles) by
dipping the beam below the horizontal about 5
degrees or so, but the writer has been unable to
notice this effect with the present setup.

A duplicate of the beam was used at VPIWB in
British Honduras, and he also had excellent re-
sults with it.

-— Dawkins Bspey, W6CXH

PREVENTING TANGLING OF OPEN-
WIRE FEEDERS WITH ROTATABLE
ANTENNAS

Hirorp Urmer, W6EPM, author of the
article on a rotatable antenna with open-wire
feeders and a delta-matching system which ap-
peared in QST for February, describes a device
he has worked out to prevent tangling of the
feeder wires as the antenna is rotated. A sketch
is shown in Fig. 2. An iron bracket made from
a piece of 1{-inch by 2-inch strip is fastened to
the pole with lag screws. This bracket is about
9 inches long on each side. A U-shaped piece
of the same material is loosely bolted to the outer
end of the bracket to form a joint permitting
horizontal motion. One side of a large hinge is
bolted to the U-shaped piece, and to the other
end a 3M4-foot length of “1 by 4” is fastened.
This arm is fitted with a pair of stand-off insu-
Iators to which the feeders are attached. The
bracket is fastened about halfway up the mast.

Now as the antenna is rotated, the arm will
swing around the mast to the point where the arm

Bracket

TOP VIEW

Fig. 2 - Arrangement used by W6EPM to prevent
tangling of open-wire feeders when used with rotatable
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is stopped by the mast. When the antenna is
turned the last few degrees to complete the rota-
tion, the hinge comes into play. The arm rises
in an upward direction to release any strain
which may be imposed on the feeders.

RECTIFIER BALANCING CONNECTION

Liews KourLer, W2HRM, reports that
the simple arrangement shown in Fig. 8 works
out successfully in balancing the load with Type

Fig. 3 — Simple arrangement for balancing load of
four rectifier elements in bridge circuit using Type 83’s.

83’s in a bridge rectifier circuit. Only a single
center-tapped resistance is required. This should
have a value of 50 to 100 ohms.

A PLUG-IN OSCILLATOR UNIT

QmTE often it is desirable to be able to
add an additional stage to one’s transmitter
without a major rebuilding. The simplest way
of doing this is to utilize a small oscillator unit
that will plug into the 5-prong socket that holds
the crystal of the original transmitter, The former
oscillator tube now becomes a doubler, enabling

(s

RFC

9

23 4 &

. F ig. 4~ Circuit diagram of plug-in crystal oscillator
circuit.
C1 — 0.006 pfd.
Crz — 0.006 pufd.
Cs —0.0001 ufd,
Cig = 0.00025 pfd.
Cs — 0.006 pid.
Ce ~— 0.00005 pfd.
Ry — 100,000 ohms, 1-watt.
Rz —- 300 ohms, 1L-watt.
Rs — 100,000 ohms, 1-watt.
RFC — 214 mh,
L - {for 7 Mc.) 26 turns No. 22 enam., 21 inch diam-

eter, close-wound.

the transmitter to be operated on the next higher
frequency band.

The unit in use at WOEHC is built on a 2-inch
by 234-inch platform, which is bolted to a 5-
prong tube base by means of two small angle
brackets. T'wo more such brackets support a
l-inch by 3-inch strip vertically. Upon this strip
are mounted a 50-uufd. variable condenser and
a 5-prong socket for the crystal. Upon the base
is the 6-prong socket for the 89 oscillator. The
self-supporting coil is soldered directly across
the terminals of the variable condenser, and the
various resistors, condensers, and r.f. choke are
supported by their own leads, being assembled
on the shortest-path-between-two-points-is-a-di-
rect-line theory. It looks like a rat’s nest, but
it i very compact and works perfectly.

Referring to the diagram of Fig, 4, point “1”
goes to the prong of the tube base that engages
the terminal of your ex-crystal socket that con~
nects to ground. Points 2 and “3” go to the
terminals that are normally filament connections,
and these two terminals on your ex-crystal
socket should be connected to a 6.3-volt source.
Point ““4”’ goes to the prong that is usually the
grid terminal (Type 56, 76, ete.), and about 200
volts should be fed to this terminal of the ex~
erystal socket. Usually the screen voltage of the
former oscillator is of the correct value for this.
Point 57’ goes to the terminal of the ex-crystal
socket that connects to the grid of the ex-oscilla~
tor tube. As a rule, the grid leak is already con~
nected between this point and ground.

Tuning is very simple. Drape a pick-up loop
around the coil and turn the variable condenser
until the 2-volt dial light bulb glows brightest;
then tune the plate circuit of your ex-oscillator
tube in the customary manner. As a rule, this
tube should now be used only as a doubler.

Should you wish to use your transmitter with-
out the extra unit, it is but a few seconds’ job to
yank out the unit, shift the rock from it to the
original erystal socket, and be back on the air.

~ Carl C. Drumeller, WOEHC

A “LIGHT-BEAM*>* TRANSMITTER
AND RECEIVER

SceveraL years have passed since the
writer first became interested in the possibilities
of “talking” over a beam of light, but nothing
was done about it until the XYL persuaded me,
against my better judgment, to give a talk before
the local women’s clubs, on the general subject
of radio.

It was while digging up things to amuse the
ladies that the old interest was revived, and we
decided to give it a try. A bit of experimenting
gave results far better than expected, and dis-
tances up to 100 feet were covered without any
noticeable decrease in volume. Excellent results
were obtained even in broad daylight.

In building the outfit, our first consideration
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was that of cost. Discarded radio parts had to be
used whenever possible, and the final rig con-
tained nothing in the way of new equipment ex-
cept the photocell in the receiver. Even if all the
parts were to be purchased, the costs should not
run too high.

The neon-tube and light-sensitive-cell circuits
are shown in Fig. 5.

The receiver is simply a high-gain amplifier
with about 5 watts output. Your preamplifier
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Fig.5 — A — Circuit of neon-bulb generator on trans.
mitting end fed by microphone, phono-pick-up or radio
through suitable audio amplifier. Ci should be 0.5 to
2 ufd., Cz, 8 ufd. Ch is a 30-henry audio choke.

B — Photocell pick-up on receiving end feedmg
loudspeaker th.rough suitable audio amplifier. R1 is a
500,000-ohm resistor, Ca. 8 ufd. and C4, 0.5 pfd. R2is a
vnltage divider of usual value.

¢

Transmitter mounted
in cabinet wuh phono-
graph motor in cover.
‘The neon bulb is mounted
inside the reflector. The
other two components on
the bread-pan chassis are
the audio choke and input
transformer. The audio
amplifier is to the left.
The focusing lens is set in
the end of the cabinet.
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Front view of receiver showing pick-up tube which
shields light-sensitive cell from indirect light.

should do the trick nicely. We found it convenient
to mount the amplifier, speaker and photocell
in an old portable radio case. This made it neces-
sary to shield carefully the photocell and first
tube in the amplifier with double shield cans.
The space between the cans was painted black
and a half<inch hole cut in one side to admit
the light. In order that the rig could .be used in
anything but total darkness, a tube about 5
inches long, painted black inside, was mounted
50 that the light to the cell must pass through it.

The photocell and its own voltage divider were
mounted in and on a separate chassis, so they
were shielded from the rest of the amplifier, and a
shielded lead (as short as possible) was run to the
control grid of the first tube. The voltage on the
cell is not critical and may be anything from 45
to 90 (we used about 75), but this must be as
nearly pure d.c. a8 possible. Batteries were first
used, but the arrangement shown in the drawing
gave good results without hum.,




The cell itself, a Cetron Type CE-2, selling at
$5.40, was chosen for its small size. However, any
cell of the type used in movietone work should
work as well.

The transmitter consists of a source of light and
a method of modulating that light. It was here
that we were stumped for a time. Millen and
Kruse, in their booklet “Below Ten Meters,”
gives a circuit for such a device, but we didn’t
have a “Zetka’ recording lamp and did not
know where to get one. However, after considera-

Rear view of receiver. The light-sensitive cell is in the
shield can to the right mounted on separate small chassis.

ble experimenting we found that a 35¢ I{-watt
neon lamp, such as those used in tube testers
and other service equipment, would do very
nicely. This may seem low power, but its small
gize makes it possible to focus the beam and
get almost perfectly parallel rays. A reflector,
such as those used in automobile spot lights (from
the nearest junk yard), and a double-lens system
obtained from an old posteard projector made the
system complete. A large reading glass at the re-
ceiver serves to focus fhe rays on the photocell,

The modulator is practically the same as that
shown in ‘“Below Ten Meters,” but the input
transformer is an old 3-to-1 audio, and the choke
is a 30-henry model from an old radio. Also,
the ignition voltage for the lamp was obtained
directly from the “B” supply of the amplifier.
The polarity of this ignition voltage does not
seem to matter, but the condenser should be
poled right, if it is of the electrolytic variety.

The modulator may be fed from a radio receiver
for experimental work, but since we wanted to
talk over the light beam ourselves, an amplifier
was made from the audio portion of a discarded
four-tube t.r.f. a.c.-d.c. midget. The tuning con-
denser, r.f. coils and r.f. tube were removed and
the detector revamped to act as first audio. This
was connected to input transformers to match a
single-button mike and phonograph pickup and
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& switch was mounted so that either could be
used at will,

The rig will work as far as you can shine the
light, so it simply becomes necessary to concen-
trate the heam into parallel rays to duplicate our
results, Only a small amount of light is necessary
and, if you have as good luck, you will have to
turn down the volume to prevent overloading
the receiver. — L. W. Floorman, WSERWP

Advaneed li;lio Course Over WRUL

SourriemeNTING the regular and special
courses recently announced in @87, on Monday,
March 4th, at 8 pm. EST., Dr. C. Davis
Belcher will begin a series of lectures on advanced
modern radio technique over the World-Wide
Broadcasting Foundation station in Boston,
WRUL, 6.04 and 11.73 Mec.

In choosing subjects for the lectures a poll of
five hundred regular listeners was conducted. Asa
result the following material will be included: 1.
Radio Mathematies (three lectures covering trig-
onometry, complex numbers and vector-analysis).
II. Impedance matching (two lectures). IIL
Frequency doubling. IV. Frequency modulation
(three lectures thoroughly explaining basic
principles). V. Single sideband transmission
{two lectures).

As usual, a large illustrated booklet has been
prepared to serve as a text for those following
the course. Its forty pages continue much new
and some hitherfo unpublished material. The
price is $1.00 postpaid. This book and addi-
tional enrollment cards can be obtained by
writing WRUL, University Club, Boston, Mass.

In addition to the 8:00 p.m. period, the ad-
vanced radio courses will be repeated by tran-
seription over WRUL at 11:30 p.M., Tuesday
nights, on both 6.04 and 11.73 Me.

Silent Reps

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

Floyd L. Arrick, W6DXQ, Tracy, Calif,

Thomas F. Duffy, WORHD, Deerfield, I1l

Joseph E. Hamilton, W2IZ, Port Chester,
N. Y.

Frank Q. Lowe, Jr., W2EHP, Newburgh,
N. Y.

Byron E. McGhee, WSHLB, Brookfield,
Ohio.

Lawrence Nelson, W9MCC, Evanston, I1l.

Edward A. Rouscher, WSNOI, Hornell,
N. Y.

Capt. William H. (*Pop”’) Smith, ex-*‘S,”
9ZF, 9KOA
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~CORRESPONDENCE FROM MEMBERS

‘The Publishers of QST assume no resp ibility for sta ts de herein by correspondents.
NEUTRAL 7404 Bennett Ave., Chicago, Il
Devon, Pa Editor, QST:
Editor, QST: ! I read the letter from W1LAU in the current issue on the
H use of the **8" scale. I think in general he has something

That picture in last month's issue, page 62, sure did look
gruesome. It would just be my luck if and when I get my
ticket for such a thing to happen to us in America, So I'm
asking a favor of all amateurs. Please keep your yaps closed
about the— the game of tiddly-winks they are playing
over there.

-~ Bdwin J. Bush

NO E.C.0.’S ON EC4USC

Room 57B, Ryerson Physical Labs.,
University of Chicago
Editor, QST

Last night when the usual three score and ninety e.c.o.’s
cranked up atop KC4USC and shot holes in his traffic 1
mentioned the matter to him. He answered, “I will not
answer any calls on my frequency or close enough to cause
QRM — pse pass this dope around.”

1 hope this will be the beginning of the end of this nefa-
rious practice which has become so widespread since the
inception of e.6.0. popularity.

— John Kaye, WIYWQ

ABOUT THE *S$*-SCALE

North Hollywood, Calif.

Editor, QST

T’ve just been reading the letter sbout the use of the
“8" seale by Mr. Jonathan Eddy, W1LAU, and all I've got
to say is amen., Boy, many are the times when I wonder
“Shall I give him 569 or 579?" or “Is it going to be 558 or
568?"" To me, although maybe it’s just me (and 1LAU), 9
units of signal strength are a bit too many. There are a few
fellas who try to follow ‘em, and most of the time I do, but
when a guy 2500 miles away gives you 589, you know he
thinks you're 579 so by the books your sig is really only 569,
and you or I give him a good report if he is even readable.
You see, 2 report like this is really meaningless, as Mr. Eddy
atates. Five strength units are plenty and are easy to use.

While we're at it, 1 think the tone scale could be chopped
off & bit., Who gives anyone a Tl or T2 report? Why I['ve
even heard guys giving a certain CX who inhabits the fre-
quencies around 14,425 T'7 and T8, but when I put a erystal
filter on him, he all but disappears except for & funny rasp.
My suggestion is to make the “8’ and * T’ reports go from
1 to 5 instead of from 1 to 9, Let the 8" scale be as he
({WI1LAU) said, and revise the T scale like so:

‘T1— RAC,

‘T2 =~ Bad, rough.

‘T3 — Btrong ripple.

T4 —- Blight ripple (like most 10 meter cw stations).
‘T8 — Pure DC, crystal-controiled.

A “e” or a “k” could be added after the report to indi-
cate chirps or clicks. Most of the boys who have had their
tickets more than sbout 43¢ years have seen the change
from *“T9 QSAS5, R8" to “RST 589x,” s0 now, how about
“RBT 5447 " Think it over, fellows. Some of what I’ve said
may be bull, but there’s sumpin in somse of it.
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there,

[ am primarily interested in 'phone transmission, and un-
less I am asked for & report on the other fellow’s signal he
doesn’t get it, I personally don’t give a hoot if T am “Q2R3"
or R5 or 89. The thing that 1 am interested in is simply this:
“Am I being received well enough by the man on the other
end so that he can copy me?” If I am, then it is fine; if not,
shall I ask him if he wants to carry on, or shall I move in
frequency? I don't do the deciding, I leave it up to him. If he
wants to try to copy me through some of the signals that are
at 3955 ke,, it is OK with me.

Now that I am started in this thing, I shall stick my neck
out a little farther and let the fellows swing at it. I am of the
opinion that many of us who are on 'phone are probably
doing more harm to amateur radio than good. Why? Be-
cause the 'phone amateur is the one who is heard by the
BCL, either through shock excitation, interference, short-
wave receivers or telephone line pick-up. We, the 'phone
men, are the ones by whom amateur radio is judged. Thers is
not one BCL in a thousand who would copy code, even if he
were able to do 8o, I have on several occasions had friends
who have stopped in to see what goes on in an amateur sta-
tion. They listen to 75-meter 'phone, and ask what there is
10 talk about. It is to these people that I try to show what
can go on. If I am successful, I find some station who will
talk my language, not QST English" (no reflection on the
stuff for c.w. where it was intended to be used) and try to
talk in general enough terms so that my guests will go away
with a good taste in their mouths and know that there is
some one on the air besides *“this guy CQ.” ..

----- - John &. Nardin, WODRA

Route 1, Box 389, Port Orchard, Wash.
Editor, QST
In regard to WILAU's discussion on the revision of the
S-scale . . . Mr. Eddy hit the nail on the head. . . .
The best common denominator that I can see presently is
Mr, Eddy's point that the signal strength should correspond
to the conditions on the band, not nine different divisions in

the S-scale,
-~ Jack Riggs, WYHAD

91 Grove 8¢., North Attleboro, Mass.
Editor, QST:

The idea for reporting signal strength proposed by Jona-
than FEddy, W1LAYU, seems to me to have much merit. . .

The *“T” part of the system should also be revised.
Probably more fellows are misled by the tone report than
anything else. Under the present conditions, a fellow getting
a T8 report should start worrying about his signal, because
it probably is & T'4 note. In my work as an Official Observer,
I have seen this happen more than once.

The “T" part should be more like this: Tl —raw a.c.;
T2 — rather rough a.c., prominent ripple; T3%— modulated;
T4 — good, but not quite T5; T5 — pure d.c. (the X being
added in any case that warrantsit).

*Musically-modulated c.w.

‘The R part could be: R1 — readable with some difficulty;
R2 — readable with no difficulty, The 8 portion now seems
to have too many numbers to choose from, and for reasons
given by WI1LAU, it should be reduced to 5 choices.

(Continued on page 116)
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§.2.& OPERATING NEWS

f

F. E. HANDY, W1BDI, Communications Mgr.

E.L. BATTEY, WI1UE, Asst. Communications Mgr.

A.R.R.L. Emergency Corps Members:
During January every registered member of our
Corps was sent blanks for re-registration. Most of
those blanks will have been returned to A.R.R.L.
by the time you receive this ©ST. The 1939
records are completely replaced. However, we
don’t want to retire anyone from the active to
the inactive list, by inadvertence. If you have not
returned the blue re-registration forms that carry
the 1940 date, rush them to us. Or if the mailman
missed you for any reason, and you are one of
those amateurs that carries an wWMERGENCY
corps card, kindly advise us at once. The Emer-
gency Corps needs every member, and we’ll be
glad to duplicate our mailing promptly, if we hear
from you.

All Other Amateurs: If you are licensed, but
a8 yet haven’t had the pleasure and experience of
holding one of our Emergency Corps cards, may
we remind you to take steps to identify yourself
with this program for the interest of the whole
amateur service. You do not have to be a member
of any organization to register in the Corps.
Every licensee familiar with communicating
procedure and subscribing to the special emer-
gency policies adds that much more to the weight
of organized amateur radio. The individual
gtanding as a citizen as well as an amateur is
enhanced. The extent of our readiness for public
service is one measure of the respect of the ¥.C.C.
and other agencies for the fact that amateur
communication is something more than a play-
thing or a novelty. Get identified to-day with the
group to whom “public interest, convenience, and
necessity ”’ is more than a phrase.

Every licensee is needed. At this time that
marks the season of melting snows, high winds,
and floods and disrupted wire service in some
places, it is particularly fitting that we renew our
invitation to all amateurs not previously lined up
to register NOW in the A.R.R.L. Emergency Corps.
Get your AE.C, card now. Know how best to
work with fellow amateurs when communications
emergencies arise. A special bulletin of emergency
instructions goes to every A.E.C. member with
his identifying card. Ask your S.C.M. (address up
front in Q8T'), or your Emergency Codrdinator, or
AR.R.L. Hq., or the nearest Western Union
Telegraph office. At each spot application-
registration blanks for the Emergency Corps are
being held for you.

Use A.R.R.L. Net Service: Heartiest congrat-
ulations are due all participating stations and
operators listed in the directory of nets that we
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publish this month, A fine communication job is
being done by all concerned. The listing is in
three sections, (1) state, club and Section Nets,
(2) general coverage nets for larger or special
areas, (3) A.R.R.L. Trunk Lines giving fast east-
west and north-south service. The information in
nearly all cases was collected responsive o radio
requests. Tt is no paper organization but stands
ready to do your bidding. The larger part of the
stationg listed hold Official Relay Station ap-
pointments (1009 in case of the Trunkliners).
BEvery amateur licensed, who handles traffic
expeditiously and right, aims to hold down
O.R.S. appointment. 8.C.M.s will gladly send
application and report forms to all amateurs
asking for O.R.S. information. Use organized
amateur routes for best speed and service. All
amatewrs are invited to keep in touch by radio
with acquaintances bheyond contact at the mo-
ment, by filing messages through any of the sta-
tions listed in the A.R.R.L. Net Directory.

Neutrality Recommendations Again: Many
will remember our report in November QST, that
some legitimate sounding D’s and F’s were
on the air in amateur bauds, the former
asking public reactions to the war and seeking
other information. It was in that issue that we
quoted the text of an important F.C.C. warning
to all of us, which was emphasized by the loss of
privileges of two U. 8. A. amateurs for com-
MUNICATING WITH AN UNLICENSED STATION and
for PERMITTING UNLICENSED OPRRATORS to use
equipment. It was recommended in that issue
that U. 8. amateur contact with European and
especially belligerent nations' amateurs be avoided
scrupulously. This will avoid possible suspicion
falling on amateurs or amateur radio as a medium,
that might call for restrictions of an unpleasant
character for all of us. In last QST we gave more
examples of government surveillance of amateur
practices in connection with maintenance of
neutrality.

D4BIU, YM2 -— (Danzig?), OX ~ (equally
guestionable) and others have been heard on
January 30th and subsequent dates, trying to
contact W’s, S.C.M.— W80XO0, W8YA, and
WSJQE report that one of the Europeans had
some success. From time to time scattered reports
on other belligerent, or unlicensed, or question-
able amateur stations operating in the European
theater of war are forthcoming. We urgently
renew our recommendation that W’s avoid work
with any such stations. In a time of war neutrality
those who value continued rights will use their
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heads and use discretion. A.R.R.I. does not
questlon the legal right or harmless intent, but
perceives that others may. Individual desire
and irresponsibility should be tempered with due
restraint for reasons of group safety. Activity
between U. 8. amateurs and European stations
at this time can only pave the way to investiga-
tion and perhaps broad restrictions. Note else-
where in QST that the League, mindful of the
importance of continued use of all our bands for
all amateurs, has felt it necessary in connection
with the 18th A.R.R.L. DX Competition to pro-
claim a complete voluntary blackout on all
European and certain other contacts, to insure
that we are inviting no trouble. To the few legiti-
mate European neutrals still on legitimately —
our sincere apologies. Kindly understand our
action as necessary in self-protection just because
you are 8o near this theater of war aetivity. To
. 8. amateurs: Let’s avoid trouble. Steer clear of
calls to even legitimate sounding stations in
belligerent, territory. Have no contacts with the
theater of war at all. Observe A.R.R.L.’s Neutral-
ity Code. Reasonable precautions pay bigger
dividends than any selfish satisfaction in 8 mo-
mentary contact. Neither the Century Club nor
DX Competition rules will credit or encourage
any work that might indirectly jeopardize the
larger interests of amateur radio.

What DX, then? With the prohibition in the
DX Competition rules against work with any
European countries, and with CN, FES-FYS,
SU, VP1-3-5, VQ6, VS84, ZD4 etc. (ull British
and French colonies, we mean) added to the
never never list, to keep ham radio above sus-
picion under U. 8. neutrality, some of you may
be asking what to look for. Qur ides of that would
be to set our beams for Asra and souTH AMERICA
as the most productive continents. The PK'’s
and X¥’s and the distant U. 8. territories also
should not be neglected . . . and after 100 points
per each for knocking off some of these, we have a
new hurdle that should command attention!

W-DX for W’s: We mean that it is going to he
interesting to see just how many W hams are
actually able to knock off the multiplier of 27
which comes from performing a fixed quota of
W-contacts and requires the ability to use three
different amateur bands. Should you be unable to
get 27 to add to your country multiplier this way,
what part of the 27 can you get? We don’t believe
that anyone can win the contest by just this
U.8.A. work with W’s — but we are equally sure
that no one is going to win the contest for his
Section without it!

-—F. E. H.

W4DVO unknowingly worked two unlicensed stations in
the 8th District, and has to do some explaining to the
F.C.C. His log will be used in subsequent court action ac-
cording to F.C.C,, so you see what is likely to happen to a
guy if his log is not up in every respect!
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A.E.C.* Members Perform Notahle
Communications Sexvice in Storm!

)
SEVERAL Alabama amateurs, including Emergency
Cobrdinators, have an agreement that, when weather condi-
tions become bad and it appears there is a possibility that
communication might be disrupted in some part of the stats,
they will listen for each other and for any other station that
inight need assistance. At about 6:30 .M. on January 23rd,
W4AUP, E.C. for Montgomery County, awoke to find a
heavy snow on the ground. He realized that this was a “one
in five years” thing for that section of Alabama and also
realized that probably it was much worse in the northern
part of the state. He turned on his receiver and began cruis-
ing over 1.75, 3.9 and 3.5 Me. (the bands agreed upon).
He heard W4CCP st Gorgas (location of the Alabama
Power Company’s largest steam generating plant) calling
him, CCP knew AUP's working hours and about what time
he would be at his receiver, They contacted, and OM Line-
berry of W4CCP told AUP that communication with
Magella sub-station at Birmingham was cut off. W4AUP
called the Montgomery power division dispatcher and told
him amateur radio was ready to handle orders from the
Gorgas plant if he (the dispatcher) could relay them to
Magella via the company’s 'phone lines. This circuit was set
up, and from 6:40 a.m. until noon W4AUP and W4CCP
handled all load orders and switching orders for the Magella
Sub and the Gorgas steam plant. W4CCP was first operated
by CCP himself, later by W4CYL and W4CPO. At noon
contaet became difficult, since operation was on 1.75 Me.
and the distance was more than 140 miles. W4FQP, and
O.P.8. at Birmingham, heard CCP and AUP trying to carry
on. He called in and offered to handle the Birmingham end
of the circuit, thus eliminating the long haul from (Gorgas to
Montgomery and the relay by telephone from Montgomery
to Birmingham. W4FQP tock W4AUP’s place, and all the
absolutely necessary orders needed to codrdinate the loads
and switching of the main system of the power company
were handled until about 4:30 .M., when a line was placed
in service from Gorgas to Magella. W4DEW, operated by
‘W4FSW, W4JI, WADEW and W4FYH, assisted in relaying
W4CCP and W4FQP, and in copying W4CCP through
heavy QRN. All of this was following the sleet and snow
storm of January 22nd-23rd, and thus our amateur radio
rendered another real service., It is of interest to note that
all operators in the work were members of the A R.R.L.
Emergency Corps.
- W4DGS, 8.C.M., Alabama

* The success of the work here clted i3 almost e.ntlrely due co
the fact that there was a pre-arranged stand-by period to
tion in the event of communication emergency or candltlonu
threatening such, and to the experience of these amateurs in the
A.R.R.L. Emergency Corps. All ndividuals concerned were
members of the Emergency Cor

Are you registered with the Lem;ue in the Emergency Corps?
Fvery licensed amateur should be! Do you have the A.E.C.
identification card? Membership in the league is not a pre-
requlslte. except for those A.E.C. members who become com-
munity margencg bodrdinators (See expianation of their work
on page 54 Jan. 1 ST,

‘You are invited to add to the strength of A.R.R.L. emergency
planning and organization by registering to-day in the Kmer-
gency Corps. Be sure you get lined up for an emergency card,
with every other responsible amateur icensee,

(iet im’orma.tion aud blanks for Emergency Corps registration
- from your 8,C.M., from the nearest Western Union telegra;()‘za

office, or from A.R.R.L. Headquarters. Register in the A
to-dayl

San Diego Hamfest—March 16th

The Helix Amateur Radio Club will hold its Sixth Annual
Hamfest on March 16th, 7:00 p.m., at the U, 8. Grant Hotel,
San Diego, Calif. A snappy program of entertainment,
reservation prize and door prizes for men and ladies, good
ents, dancing and a big raffle. Tickets $1.10, including tax.
For reservations write Bugene Harris, W6ANT, 5060 Ban-
croft Dr,, La Mesa, Calif.

Add Code Practice Stations: W6CE., the Nevada Amateur
Radio Association, Reno, is transmitting code practice on
1915 ke. from 8:00 to 8:30 r.u. PST, Mondays through

Fridays.



NEW ARTICLE CONTEST!

The article by Erie Ledin, W6MTUT, is the first
winner in the new article contest announced in Feb-
ruary QST, Mr. Ledin presents his case for " Forty-
Metera' as the “ Most Interesting Band.” 8o far,
the articles submitted are squally divided in favor
of Forty-Meters, Highty-Meters and Ten-Meter
'Phone. Surely the other bands have some cham-
pions, too!! Let’s hear from them!

For the next several months we are inviting arti-
cles for the (.D. contest based on various individ-
uals’ ideas of *“ the most interesting frequency band.”
Practically every operating amateur has a “favor-
ite” band, one that he would swear by to the bitter
end. What is your favorite?

Send in your article on why such-and-such-a-
band is, in your opinion, the best available. Bach
month we will print the most interesting and valu-
able article received on this subject. Please mark
your contributions *‘for the C.D. contest.” Prize
winners may seclect a 1940 bound Handbook, QST
Binder and League Emblem, six logs, eight pads
radiogram blanks, DX Map and three pads, or any
other combination of A.R.R.L. supplies of equiva-
lent value. Try your luck. Send your contribution
to-day!

The Most Interesting Band

A'r 3 a.M. on a sleepless January morning, the hand
that starts the percolator invariably reaches for the Forty-
Meter coils. At 10 .M. on a lazy Sunday morning in No-
vember, a mike and Ten-Meter rig can keep any Saturday
night celebrant awake. There’s nothing like Eighty to fall
back on with a message for Sacramento 60 miles away, and
while trying a whirl of mobile work One-Bixty is rather
awkward. In actually picking the band that is your favorite
though, the current flame must be ignored and the choice
made on the basis of which band has taken the most con-
sistent thumping throughout your years as a ham,

About the time QST was printing articles on 100-meter
experimentation, a bootleg 202 took to glowing nights in
my bedroom to the sccompanying hiss of 80-odd borax-
filled tumblers. (The “bootlegging” ended with the tube,
as in those days with the two standard makes listing at
$9.00, a manufacturer who put one out for $3.50 was dubbed
“hootlegger.”) Highly intelligent modulation was accom-
plished by wrapping & turn of wire around the helix in series
with a glorified telephone, and ™ anywhere below 200" was
usually 199 meters plus,

Bventually [ too sweated the base from that shapely
bottle and after a day spent misguidedly pairing a hundred~
foot vertical cage down to twenty odd feet, the cross-country
X in the 80-meter log seemed a pipe dream.

Not until the adventurous were working across the pond
nightly, and the most old-fashioned no longer mentioned
“antenna amps,” was the rig finally wrestled down to Forty
Meters, and there it stayed for many years completely con-
tent with North America and an occasional VK to satisfy
the ego. ‘[he chemical rectifier sneaked off to join the coun-
terpoise and the T.P.T.G. finally bowed in favor of crystal
control, but Forly was too good a friend to desert.

In poring over ham publications throughout these years,
there was one subject that caused a steadily increasing
uneasiness. There was a fascination in the DX Column and
the Calls Heard that could not be overcome, but the whole
thing was so much alphabet soup, as far as my rig was con-
cerned. Not that the cards from 14 countries were not
Fixhibit A in the shack ~— somehow DX was for the other
fellow.

Being a consistent die-hard and old-fashioned, it was not

%46 Bulkley Ave., Sausalito, Calif.
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until last summer that curiosity outweighed inertia, and a
doubler was jacked under the final. Perhaps the Goddess of
Twenty set out to avenge her honor, because that first
evening five new countries were added to the meager list in
my log. Here at last was the band that would obviate plug-in
coils, Around the country with ease any hour of the day,
and elusive DX to chase in the early evening hours. Why
move at all from this happy hunting ground? Snappy op-
erators, snappy QS0’s, my enthusiasm was almost childish,

Autobiography must end and conclusions be drawn.
There must be some justification for the fact that the old
Forty-Meter coil is back in the rig. I have tried all bands
except ‘214" meters, but throughout the years the band
that keeps coming back for more is Forty-Meters. These, in
part, are the reasons,

* One-Bixty’’ lacked excitement, as it is the most predicta-
ble of all, and in addition b.c.l, troubles were considerable,
Five meters had a little more to offer in the novelty of
pioneering but as to actual contacts, it was as limited as the
other, Eighty-meter c.w. was dependable for short-haul
traffic and rag-chewing, but with limited hours of operating
it soon became too confining.

B T —

()ST can present but a limited number of photos of
radio exhibits due to space limitations. Representative
of the best in ham radio exhibits, we present this month
{above) the Milwaukee Radio Amateurs’ Club exhibit
at the Second Wisconsin Hobby Show, and (below) an
exhibit at the Texas State Fair under the auspices of
the Dallas Amateur Radio Club. Excellent publicity
results from well-run amateur radio exhibits. They foster
increased public appreciation of the amateur. It prob-
ably will be some time before we are again able to present
additional exhibit photos.

Above: At the operating position are W9VDY (left)
and W9HRM. (right). WILJU is standing at the end of
the counter, Under the chairmanship of WODIJ the
following cooperated in operating the show station and
in furnishing equipment for display: W9SZH, WOEEL,
W9ZTP, W9VDY, WOEYH, WOIUIT, W9HRM
\V‘)ANA wovD, WOURZ and W9NRX. ()peranon
was under the call W9SZH /9 for the four days of the
show, November 30, December 1, 2, 3, 1939. The ex-
hibit also included transmitting and receiving units
built by club members for an Emergency Equipment
Contest at the Hobby Show. WILJU was chairman of
this contest, which was judged by W90T and Mr.
Stachura of W9JUE. Winners were W9GSP, First

Award, WONRX, WIDIJ, WOAVL and WIJGE.

Below: Left to right - W5IBE and W5HIP are at
the control position of WS5IME at the Texas State Fair.
In charge of this exhibit were W5DAS, W5GSE,
WSGlYiIIII. W5ECA, W5HIP, W5DW, W5CJJ and
W5CKH.




Ten-meter 'phone had much to offer for a season, but its
period of usefulness was too short. There are evenings be-
tween week-ends, and somehow short skip cannot make my
spine tingle though the band does resemble a graveyard
with darkness. For night watchmen, yes, but my pay check
is eked out when the band is hot.

Twenty-Meters was the closest contestant and, with the
short whirl it was given, perhaps is being treated unfairly.
If it were 1930 instead of 1940 — if I had paired those coils
sooner — and if — but the greatest allure she had was DX,
and somehow she is losing her looks. I still slip down there
oceasionzally on a Sunday afternoon to roam the East Coast,
but a still house and glowing panel lights are my choice of
atmosphere, and the eapricious lady starts to fade so early
in the evening.

My pet of the past and apparently of the future is still
consistent old ** Forty’ who can “Swing-It" far into the
night and still turn up with a surprise for those who haunt
the wrong side of the clock.

Y.L.R.L.

Plans are being completed for 7- and 3.5-Mc. C.W. Nets
for the YL Radio League. YL nets may be organized on the
other bands if there is a demand for them. Frequencies
selected for Y.L.R.L. so far are 3610 and 7220 kes. These
uets are primarily for rag-chewing and getting acquainted
with other YL's. If you are looking for a YL contact on those
bands, those are the spots on which to concentrate. Do we
hear a sudden grinding of crystals and swishing of e.c.0.’s?

On the night of December 29, 1939, five members of the
Y.L.R.L. engaged in a round-table QSO on 3.5-Me. ¢.w. —
WOILH, W9ZWL, W8SJF, WiGQT and WINBX. The
fellows who think all of the girls stick to ‘phone are badly
mistaken! ,
— Bnid Carter, WINBX

Secretary, Y.L.R.L.

High ARRL Party Scores

A+ ¥ Ew highs in both scores and participation were
reached in the 8rd Annual A.R.R.L. QSO Party held January
6th and 7th “for members only.” Basically a *‘family
gathering,” the affair took on the aspects of a ‘‘junior
Sweepstakes” with the usual contest men swinging-to-
town! It was great sport, with many reunions, and new
friendships established. Complete results are scheduled for
July QST, but we're listing here some of the high claimed
scores. Figures represent score, members worked, and see-
tions worked in each case:

W3BES 43130-360-60 WOTQD  23400-217-54
WORQM 38552-316—61 W3ATR 23232-242-48
WSOFN 87560-313-60  W4EDR 23007-195-59
WIT8 37200-310-60  W3GKO  23052-226-51
W2GBA  36069-360-51  wepyz  22624-202-56
WORSO  36580-810-59  \ygvRq  22440-204-55
W2IOP 35169-313-57  \wolw s so000 185 60
WOZAR 33640-291-58 ;
WOFS 33120-276-60  WOGIY  21658-221-49
i
WOEYH  33110-301-55 'WOBBR  21336-191-56
WOVDY  33060-285-58 WSHQE  21320-205-52
WEWG 31742-269-59 WIUE 21200-200-53

WIYTH 31692-278-57 WBAM 21010-194-55

WSEDP 31130-283-55 = WSBOQF 20944-187-56
WQWDU  30030-273-556  W8QAN 2025721947
W4EV 20431-250-59  WIKTB 20140-191-53
W5KC 29028-246-59 W2EQS 20100-201-50
W2HHF 27984-264-53  WSLCN 20034-189-53
WEKFC 27560-265-52  WSDZC 19992-204-49
‘WIBFT 27500-250-55 ~ W4CXY 19928-188-53
W3DGM (2 ops) W3BZE 19584-204—48

27280-248-556 ~ W4FCU 19552-189-52
WICWW 27000-225-60  WBONG 19546-169-58
W2LX1 24380-230-53  W4AGI 19012-194—49
W4CYC 24360-210-58  W3GDI 18624-104—48
‘W8BNCJ 24200-220-55 ~ WSIHM 18150-182-50
WweMUS 23632~215-56 ~ W6IOJ 18105-178-51
WOVKF 23548-203-58  WBNUV 17800~178-50
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BRASS POUNDERS’ LEAGUE
(December 16th-January ng)

Call
W6PCP
W8GZ
WoQIL
WIEML
WIEBQ
W6I0X
W3HRS
W6LUJ

WISEB

MORE-THAN-ONE-OPERATOR STATIONS

Call

These stations ‘“‘make” the B.P.L. with total of 500 or
over. One hundred deliveries-Ex. Del. Credits also rate
B.P.L. standing. The following one-operator stations make
the B.P.L. on deliveries. Deliveries count.

Orig. Del. Rel.
123§ 1250 234

Orig. Del. Rel.
2612 1443 906
926 486 1160
238 239 2300
36 83 2652
53 102 968
58
144 17 358

W2IOP, 400 WSASW, 162
WTAPS, 318 W9PYF, 153
W6ZX, 300 WIKCT, 144
WICRO, 288 WIQG*, 140
WEKWA, 276 W9UN, 140
W2CGG, 241 W6RH, 139
W3AKB, 213 W6EJA, 138
WEGPV, 198 W2KI, 135
WEIHR, 183 WIEPE, 131
W9QG, 172 W5DWH, 129
WIEMG, 162 W2PF, 128
AARS.

MORE-THAN-ONE-OPERATOR STATION

Call

Orig., Del. Rel,

WLM (W3CXL) 357 296 5312

A total of 500 or more or 100 deliveries Ex. D. Cr. will

put you in line for a place in the B.P.L.
* November-December.

tra Del.

Credit Total
1000 3722
37 2404
44 2022
186 2014
150 1869
130 1648
231 1585
685 1552
140 1388
226 1235
76 1183
48 1174
152 1118
18 1020
22 900
157 896
49 891
0 886
53 869
44 855
9 848
29 815
7 815
14 803
23 57
0 745
22 739
23 738
130 723
709

41 699
118 689
28 686
200 683
104 677
16 645
32 623
101 628
66 622
29 620
599

151 570
i3 559
101 558
20 555
1 535
48 520
24 518

Extre Del.
Credit Total
1416 6377
475 3047
202 3039
0 2771
51 1174
337 1068
108 kr1j

WIWY, 128
W2MT, 126
WIGMT, 121
WOHFC, 120
W2LZR, 113
W2AXZ, 111
WsHH, 108
wilQZ, 106
WLICK, 104
WSFSK-4, 101
WIGTN, 100

Extra Del.
Credit Total

255 6220
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DIRECTORY OF A.R.R.L. NETS
STATE, CLUB, SECTION NETB, ETC.

Name of Net Frequency Operating Hours Net Members
Avasama O RS NET.....ovvunnnnn 5712-ke. 7:30 2. ST, Tues.; | WAFMI ERW EVJ CWB EBZ CYC DGS
2:30 p.v., Sun.
('wNrRAL CALIFORNIA NET........ ...| 3803/ 10:00 pa, PST, daily; | WeLLW AMM EME ONX NTP LMD HH EY MFH
3785-ke. 7:00 p.M., Tues.-Thurs.- | RE CI8S ZF MTS FMZ FYW 10X MXE JAT FBW
Sat. MGL MYY QMY DYQ BKZ 7EBQ 7FPN 7THXK
BAcrRAMENTO VALLEY SECTION NET....| 3725-ke. 7:30 p.M. PST, tri-weekly
AMATEUR NET For AMERICAN LEcrow.| 1825-ke. %V 0?1 l]’:M PST, Mon.- | Not available; all Calif,
[J - 5
ConnecricuT NUTMEG NET. . ........| 3640-ke. §:45 p.ug. EST, exe. Sun. | WIBCG CCF CJD CTI EFW HSX ITI JMY JQD
JXP KFN KKS KQY K8J KYF KYQ LQK LUN
LVQ MEC MHF T8 UE VB
7-Me. Band | 8:30 a.m. CST, exc. Bun. | W4AXP DNA DWI DZX GEV FJR
FLORIDA NETS . .vvvanrrsinsennesssss
7-Me. Band | 1:30 p.xe. CBT, Tues.- | W4AXP DNA DUA DXH GFI GKB FJR
Thurs.-8at.
ENoIs AMA. Hpo AssN. Ner (Inv....| 1975%ke. Nnon, C8T, daily WoCJV EQT KPS LIV LPR MJG NFL OFI 0QB WJV
Irumvors EMERGENCY NET........... 3940-ke. 6:30 p.. OST, exc. Sun. | District A: W9BRY UAQ ZYL EWH RPX KOF YTV
RZC LIG District B: IER RVI MCW QJS BJE HQD
UNS FLS THB
Trumors Srata NeET...oooou s 3765-ke. 6:30 and 8:30 .. OST,
daily
InpiaNas ExerarNoy NETZ............ 3950-ke. Noon, C8T, Sundays WOIZA PQ% TRN JUA VMG FIH 8YJ EIJ DYI VCO
ALQ ONG IFCG RE NJQ UNI
INDIANA TRAFFIC NET...o0ivuvinnnen 3656-ke. 6:30 p.a. ST, daily
Kentocry Kyw NET. ..0vvvvennnnsns 1776-ke. 6330 p.p. GBT, exe, Sun,
Kenrucky Kyz NET. ... o.oovvenene, 3600-ke. 7:00 .. CBT
Mamve Pive TREE NET.......ooeeenn 3507-ke. 7:30 e, EST, Mon. | WIGXY HSE IBR IIE INW IQZ IST ITH JCT KAS
through Fri, %’%I%LER LRP EJS GOJ GQ HSD IJF ISH KCO KOH
EasrerN Massacruserrs O.R.8. NeT.| 3745-ke. 7:30 p.M. EST, daily
MicureAN QMN NET......ooveene 3663-ke. g:Q?—IO:OO em.  EST,
al.
Micarean Exercency NET.......... 3930-ke. 9:00 A.:. EST, Sundays | WSBQA BTP BJD EJR EXJ EBN FM GHP GSC IGS
(6:05 .. ENT, daily) JO KHK LKV LVY LWC MY(} PPN PXT QPO STH
SDH WF WoCWD PFK QEP
Mmnzsora Stare NET. oo.ooivennaes 3795-ke. 7:00 pu. CST, daily W9BBL BHY CRO DNY HEN IT! MZN NCS OoMC
YNQ WAS ONI CYX FU Z HFF CGK
Missourt Trarric NET. ....ovvvunenn 3755-ke. 6:30 p.u. CST %V%%’VYF EKW FSI KCG KIK KLJ NSU OUD TBU
Missour: A.M. Trarric Ne?........ 3.5-Mec. 7:00 o.M, CST W90UD DMR AEJ NSU QMD QX0 WIS WIN TBU
Band 5QFT
New Haupsaime Trarrio Ner. .. ....| 8840-ke. 6:30 . BT, daily
No. New Jersey NET 3630-ke. 8:45 p.m. BST, exe. Sun. | W2GVZ HCO CMC KMI CGG LMN BZJ LXI KHA
So. New Jersey O.R.8. Ner......... 3700-ke. 2:00 pM. EST, Tues.- | W3AVJ BEI BYR BZX DNU EWK FBM GMY HLV
Thurs.-Bat. HMR HSL IHD ZI CCC VE HPX
So. New Jersey O.P.S. Nez......... 1980-ke. 8:00 p.u. BST, Mondays | W3EUH ABS ACC ARJ CFS FMR GNU IHOIIC 0Q
New Mzxico State NeT............ 3703-ke. 7:00 p.at. MST, exe. Sun. | W5ZM GPY ENI ETM HAG DGP HJF BED HRB
FSP GSD HDN HPV'GGO GUZ EWT CHU ND
New MEex1co 'ProNe Ner........... %5.75&Mc. Once weekly ‘W5ZM ICD INI DER INC IAQ BHU
an
N. Y. C. & L. L 8ecrioN NET........ 3710-ke. %:30 p.ae. BST, daily W2AZV AZM BWC CTN DBQ DW DOG GDF GIC
IOP ITX LBI LGK LEB LR LPA IPB
N.Y.C. & L. I. SeLr-Powerep AE.C. 9:00 p.m. EST, Wednes- | W2AZM GDF ITX LGK LR LID LEB IPB
EMERGENCY NEP.....ovvniiiinannns 3710-ke. days
N.Y.C. & L. I, 1.75-Mc. Sgcr. Ner..| 1752-ke. W2LR ITX LID MT DOG AZM
W. New York Secriow Net, . ....... 3720-ke. 7:00 p.M. EST, exc. Bun. | W8BJO CSE DSS DHU FCG GWY PLA PCN QMR
RRS REKM RVM SZK 5BV SMI USA JQE
Ty-Boro Rapio Crus N (L, 1.) ....| 3818-ke. 11:00 4., ¥ST, Sundays

68

05T for



Name of Net

Frequency Operaling Hours Net Members
Onto REGurARs SecTion NET. .. ..., 3730-ke. 6:30 p.w. EST, exe. Sun. | WSNAB AQ AYS BEW CBI CJL FFK FNJ IET LVU
) LZE PGI 8JF WE
On1o River EMERGENCY NET........ 3960-ke. 1:00 pa. BST, Sundays | WSPUN LKU RMC VZ EUN KVF OVB CDR NPZ
OrraBOMA SreTION NET...\0vurnnn.. 36%2-ke. 6:30 e, CST, Thurs.- | W5AAJ BOR BYC CEB CEZ DAK DTU EGP EIO
Fri-Sat. EMD ERW FOJ FOM FRB FR GAQ GER GFH
) FRZ GFT GVV GZR GZU YJ CLS
B. Pennsyuvania Trarric NET. .. ... 3835-ke. 6:00 and 9:45 p.m. EST W3AQN HCT DXCJAY EFH EML EKG HYD GDI
Mon.-Tues.-Wed.-Fri. AOC WSATF OML RHE L
W. PENNSYLVANIA TRAFFIC NET. ..... 3752-ke. 8:30 p.u. EST, daily WSOEM QAN KWA NCJ
Sovre CAroLma Seerton Nrr. .. ..., 3832-ke, ',;VO% lF,‘r . EST, Mon.- | WeAFG CPU CZA DXF EDO FMZ FNT FXH GIF
~Fri.
Soure CaroLiNa 'ProNE NET........ 1960-ke. 4:00 p.x. EST, Sundays | W4BGD FNC CSP CUS DGG DPN EGH EHF EPK
EOZ FFH FHE GIM EXY CO CPZ EXJ
Sowre DagoTA Beerion Nez......... 3717-ke. 7:30 pa. CBT, Mon.; § WODUCFOQILLKYZ QAK QJJ QVY SEB GLA SM3
8:00 p.M., Wed.-Fri. VOD VQN ULQ WLP WPA WUU ZCC ZWL ZYD
Soure Dakora 'ProNg NeT......... 1604-ke. 11:00 p.at. OST, Wednes- W9GLK SIALLG OQQ IYN INT KOS ORE ZBU SGI
days WZH EXX QAK
Trnnesser Trarrie NET............[ 3737-ke. 6:30 2.m. CBT, daily B’éﬁl’*‘(} DEP RO BQK PL BDB DFR FCU FX CXY
SouTHERN TEXAS NET......vvvverns. 3628-ke. 6:00 p.u. CST, daily W5CVQ DDJ MN GXT FDR HNF HBQ HBN
Orp Dommron Ner (ViRGINIA) .. ..... 1895-ke. 9:00 p.u. EST, Sundays W3EIA BKG BSM FBL GRU EQQ CLD ALP GKL
IIF CQW HWB HXV EAI HLC HFL HME GWQ
Zerrz Ne? (VIRGINIAY .. .o cvven s 7060-ke. 2:00 p.M. EST, Sundays | W3BZE EBK EHL EVN FBL GKL
Sewwve Cmeovs (VIRGINTA) . .......... 1.75-Me. 12:30 p.u, EST, daily
'Phone
VermoNT TRAFFIC NET. ....cvvvunns. 3860-ke. 8:00 p.m. BST, daily , ‘W1BNS, organizer
WasHINGTroN REGULARS SEcrion NET.| 3692-ke. 7:30 e PST W7FCG WY FPN GIN ETO
WesT Viremvia SzeTioN NET......... 3770-ke. 7:00 p.ut. EST, exe. Sun. | W8GBF DYB BOK BTV DFC EHA JM JRL KKG
KWITDVAVII{E NEU NTV OXO0 QB8 8IG TNC ORD SFV
WisconNsIN StaTe NEP. ...vvvvunnnn. 3775-ke. 6:30 and 8;00 p.xe, CST, | WOHSK AKT 8ZL GWK ZTP YXH EYH

exe. Sun. and Mon,

(GENERAL-COVERAGE NETS

Arranric-PAcirie TRUNK. .. ........ 3630-ke. 9:30 p.u. EST, daily W1VB, Conn.; WZEC N.Y.; W2HCO, N.J.; WSRKM,
_Y.: W3HUM, D. C.; WAFX, Tenn.; WOGMT, 11l
» Mo.
Army OrricErs” AmaTeUr Ravto Ner.| 7132~ Varied Regular Army Officers who are radio amateurs; W2LLS
14284-ke. organizer; general call: CQRAO
7278 (alt.)
ATENETL. ..., 3570/ 8:00-10:00 par. EST, New York: W2ALB IHI ZA WSHIH Wash'n: W3ANJ
7140-ke. Mondays Cleveland WSDBC LLG LEX FP; Chicago:
W9(x g ‘WC; Denver: WQFA PE Sa.n ¥ran-
%sco. M ACX IY PHS CRO; houywaod
Bos'roN & Mamz R.R. Emereency] 8.5-Me. e Main Control 8tns; WICTS, W12ZC, Fitchbur, va
............................... WIAJ Contml SM FJK J'XE LDV IIP W2B
New Hampshi Control, KLV
DUK AN JBA FCI JGI TA b AWU FX Portland
Div.: WIAEF KVK HMS LWO APE L
CoONTINENTAL RELAY BySTEM......... 7286~ 5:30 v, EST, daily Ohio: WSREC K70 ROX LYZ CEI; Penna.: W3GKO
7293-ke. WB8OKD; Va.: W3CEY
Cross CouNTRY NBT. .....ovvnnannn. 7270-ke.; 5:00 .. MST WOWVZ, Colo.; W8KHZ, Calif.; W7HAD, Wash.;
3635-ke. W9YXH, Wis.; W3GKO, Penna.
“Hrr & Bounces” NETWORK, ........ 3.5 and 5:00 .. CST, dail W6IOX, Cahf W5MN Texas; W9 3 W4PL,
7 Mes. s Tenn.; W3 W3BML, ngg'a Schedules:
WGIOX-KGPLX W9QIL-W7EBQ-K7/KA/K6 W4PL-
K6QUJ; W3EML-K5AA
Louvsviite & Nasgviis R. R. Eser-{  3830-ke. 7:30 p.a. CST, Thurada; Kentucky: WOARU EDQ FQQ; Ind WOYJH; Tenn.:
GENCY NET.. ..ovvinnirniiarnansnnns 2pProx. ve 4=CXYy DFB APC; % MI CUE Mo.:
WIKEI; Misw.: W5HAV “Fla.: W4QK, W5DAQ
Macgray OreraToRs NET. .. ......... 3669/ 7:30 r.u. PST, Wednes-
7126-ke. days
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Name of Net Frequency {perating Hours Net Members

“Mmx” Emsreency Net (Mo., fowa, §:30 A, OST, Sundays

Nebr.,Kang)........ooooinennns 1985-ke.

Misgron ‘Tratn Ner (Calif., Nev., Ore., 6:50 p.u. PST, daily W6PGZ NOG LHH OND PZU NTU HHE JUQ JIE

Wash., Idaho). . ..... .o eivi ot 1804-ke. ITH NN KZF OHN RYJ OJX PCA ZM HGN ANR
QLM LMF HPE OIY ONU PST QFF BWK AVZ ISV
DZZ OMC NQJ JTE QZA OML HVP ENZ OAE PMI
ATP LHH IUZ AUZ

Narionar INTER-CoLLEGIATE PRuss 3:15 pyu. PST, exc. Sat. | WIGWT, Seattle; W7YH, Pullman, Wash.; W7HXT,

ASSOCIATION . . v e vy rerinanvnnnrnnss 7170-ke. and Sun. Bozeman, Mont. (Other members: wW70Q, WTEZL,

or 3585 W9PBT, WoYW, WOVGT, WoHPE, WSLT, W7LD)
Puruiprine Bxeress Nev...... ..., 7 and Individual schedules Pacific Dmsmn W6PGB, Net Control, WEEJA, W7YG
3.5 Mes. WOHF(Q, K7HIL, WGRBQ K6PIT, KA1CO, W6PCP,

KAIHQ Atlantic Division: WSHRS. Net Control
WIMEC, W2LZR, WIMUX. W6PGB and WAHRS
schedule to connect two divisions.

Porrcr Ranio Operators Nem....... 3715-ke. Varied Operators call “QPO" to raise other members.

PoroMac VALLEY NET. ..o vvuen ., 3935-ke. 9:00 o.m. EST, 2nd Sun. W32D, organizer

each month
Two-Lerrer CALL NET.............| 8690-ke, 8:00 ., CST, Wednes- | Holders of two-letter calls, and all old timers
ays

WeaTHER REporTING NET (New Mex., 8:30 p.a. MBT, Mondays | WSHAG DGP ENI ZM HJF HPV F8P GGO GYS BKD

Ariz., 8o. Colo., W. Texas) ......... 3540-ke. CHU HND EWT GPV BUV FMZ ICD HDH INI
INC W6KOL PMJ EFC NXO RFS IIG LYU GBN
IYZ JHV NVC SAV LKE PBD LIN OFE WoWVZ
CDE NVU MDN TDR

in addition to the above, nets are listed on the following frequencies, but complete details are not available: 1915 ke.: N.E. Arkansas Net;

1950 ke.: 9-90 Net, and Shore Line Limited Network; 3530 ke.:

Naghville (Tenn.) Emergency Net; 3561 ke.: Los Angeles Section Net; 3597 ke.:

‘X\-uona Seetmn Net, 3657 ke.: Northern Texas Section Net; 3658 ke.: Nevada Net; 3305 ke.: Emergency Coordinators Inter-change Vet (states

of Ky., W.

I1L., Ind., Mich.); 3910 ke.: Su:

Net; 3070 kc Weet Va. Emergeney Net. 3985 ke.: Ohi
ARR.L. ALL-O.R.S. TRUNK LINES

o River Region 'Phone

uehanna»EmPrgencv Net, and Knights of the Kllocic!es (Fla.); 3920 ke.: Virginia 'Phone
et (W. Pa.); 3590 ke.: O

io River Hegion C.W. Net (W. Pa.).

Trunk Line { Frequency

Stations and Routing

Operating Hours

3565-ke.

W?JC Mont W7FCG Washe,
WSQAN WIDKH WODNY WORZA WIFMV

W2BZJ N.

3 WETHR, Penna.; W8QGD Mich.;
VOYXH Wis.i WQHEN Minn.; W9DM No. Dak.;
WICZY Wash. Alternates: W2GVZ

8:00 p.ag, O8T, exc. Sun.

B..........| 3795ke:

(W90UD, Mgr) W3BZX N.J.; W80XO W. Va.;
W4FFFTe.nn Wa0UD Mo.; W
Utah; WOCW Nev.; WSLMD Calif,
WSBTV W9CDA W4CXY/W4FCU WOWIN WOEKQ WeLLH
W6BIC W9POB

KPA Nebr.;

WORVW Colo.; WoFYR
. Alternates: W3EFM WSGBE/

WOEDQ Ky.: | 9:00 p.as. CBT, exe. Bun.

[ . 3790-ke.

Comn.; W'
W4D

(W1JY, Mg

LX N.

‘

) WILRP Maine; WIIP N.H.; WIJJY Mass.; WIAFB
; W3AKB P s WRBWT D. C.; W3IFZ Va.

W ACZA 8. C.; WAPEL Fla, Alternates: WI1GOJ

WIEPE WIFFL WIITI W2MT WBEFH W3BZE W4EOP

Northern Division:
6:45 p.u. EST, exe. Sun.

Bouthern Division:
7:30 p.i. EST, exe. Sun.

3620-ke.

(WSFDR, Mgr) WADXF 8, C.; WAVX Ga
W5ANR 'Ark.; WSFDR Tex., WSFOM Okla,
W60QH Calif. Alternates: W5DDJ WIHRW W5GPV

W4DS A]a WgSGHF La.;:

Eastern Division:
8:00 p.at. CST

Western Divigion:

3705-ke.

i
;z 9:00 p.ae. CST
i

Eastern Division:

ﬁv 7GEE Mgr ﬁWSCIZ Md.; WBCJL Ohio; WOTHS WQZGS
ebr.; Wyo.: W7FFQ daho. W7F
Wanh Alternates W7G G 'WsGB

 7:00 p.ar. CST

Central Divigion:
9:45 p.m. CST

Foooooo.. 3790-ke.

(WIWY, .) W7LD Wash.; W7TWY Wash W7HDOre WeMFH
Calif.; WBM i Calif.; W6GTM Calif. Alte.rnntes. W7ETO W6LMD
W6BHV W6ISG

6:30 paa. PST, exc. Sun.

(€ PN 3625-ke.

(WSBJO, Mgr.) W1JSM Mass.; W2MHW N. Y.; W8BJO N.
WSIXJ Mich.; WoILH IL.; WABE Towa; WOFQQ éo Dak.; W7CJR
Wyo.; WINH Idaho; WDUE Ore. Alternates: WiLWH WSFOG
WSRMH WOSEB W7FFQ

z

Eastern Division:
6:45 p.u. OBT

Western Division:
8:00 p.u. CBT

2605-ke,

(WQZCC, Mgr.) WQRZA No Dak.; W9ZCC So. Dak.: WOYDZ Nebr.;
WIJAP Iowa; WQQUY Mo!; WOUEG Kans.; WsDWW La. Alternates:
WINSU WOWIN

8:30 p.u, CST

3773-ke.

(WQBAZ Mgr,) WISZL. Wis WOUN IlL.; WOBAZ Ky.; W4EDR Ala.;
V4AXP Tla.; W4DNA F

7:00 p.y, CBT, daily

3755-ke.

(Ws(*EZ Mﬁ% BILIIL WOPYF Mo.; WOVQG Kans,; W5CEZ
W5M. ternates: WOYXH WoQX0 W5GFT W50W

6:30 a.x. CST, exc. Sun.

05T for



Trunk Line | Frequency . Stations and Routing Operating Hours
Loooovooill] 3615-ke. | (WOFAM, Mgr.) W2ITX N, Y.; WSMOT Penna.; WSIET Obio; | 7:00 p.as. CST, exe. Sun. and holidays
WOYWE Ind.; WONFL IIL.; WODUA Iowa; WOFAM Nebr.;: WOEKQ | (WIEKQ to east)
Colo.; W6DH Calif. Alternates: W2LR WBENK/WSHCS WorQL
WIVEE W9KPA W9TDR/WYRVW 10:00 p.m. CST, exe. Sun. and holidays
(WOEKQ to west)
M.....oool. 3585-ke. | (WSEOE, Mgr,) W2CGG N, J.; WSBKZ Md.; WSDYB W. Va.; | Eastern Division:
: WSLVU Ohio; WIQKJ IIL; WOQMD Mo.; WS5EOE Tex.: W5ENI | 7:00 p.u. CST
N. Mex.; W6GBN Arix.; WM YT Calif. Alternates: WSNAB WOKIK
W5DGP W6BHV Western Division:
11:00 p.ae. OST
NATIONAL 3670-ke. | (WIAW, N.C.8.) WOYXH/WSKWA TLA; WORVW TLB; W3EFH | 9:30 .. CBT, exc. Sun.
T.L. Ner TLC: W5FDR/W5DDJ TLD; W9THS TLE; W6LMD/WORVW
TLF; WOILH/W8IXJ TLG; WOUEG W97ZZC TLH; WOBAZ/W9UN
TLJ; WOPYF/W9VQG TLK; WONFL TLI; WS5ENI/WIQKJ TLM.
(This net, composed of stations from each of the 12 main lines, provides
trafic inter-change between all trunk lines.)

1 Thisnet is getting under way, effective with thisissue of QST after a period of inactivity. Members listed are requested to get together at
the time indicated to disouss a suggested change in name. * Amalgamated Transmitting Emateurs” and *Nationwide Boilermakers Club* are

two of the names under consideration.

A Solution

As I listen to and try to read the *junk’ that some of
these *“bug crazy,” self-styled “speedy ops" are putting out,
it makes me hot under the collar, so I am offering a solution,
which I feel would better conditions considerably:

When the bug bas attained a rate of speed with which the
opersator is unable to keep apace, watch bug carefully, seize
the Wouff Hong and rap bug sharply on the dash contact.
Then before bug regains consciousness, remove weights,
wrap both bug and weights in cellophane, and encase them
in solid concrete. Next charter a plane and go out over some

deep harbor and dump said bug into “Davy Jones locker,”
¢ Now the operator is ready to return home and with a key
and buzzer start all over again to learn to send with the left
foot. When this has been accomplished, there won’t be any
more Dah Dit Dit Dah Dit — Dah Dah Dit Dit Dah for
CQ, and from the rock-bound coast of Maine to the sunny
shores of California the ether will be permeated with some-
thing that can be read, and there is every indication that
the Continental Code will again be used for amateur radio
communieation! —— W1AQL

Michigan Storm Service

Upon reporting into the Michigan Net (QMN — 3663
ke.) on January 14th, WSDPE found that a heavy snow and
wind storm was raging in the Upper Peninsula, Immediate
contact was made with WODVC of Ironwood, who advised
that the roads were being blocked by snow and that the
telephone lines were down between the Soo and St. Ignace,
located on the Straits of Mackinaw. Contact was established
also with WOUCD st Sault Ste. Marie, who called the tele-
phone people and verified the statement that the lines were
out. He informed them that the QMN Net of Michigan was
standing by and would give any assistance necessary. At
7:02 . WSQQK of Detroit was asked to get in touch with
Police Radio Station WCK, which in turn contacted the
Michigan Station Police Station at East Lansing (WRDS).
WRDS monitored the Michigan QMN frequency while sev-
eral stations in the net having two receivers monitored the
police frequency. This enabled the State Police and the
QMN Net to be in constant contact. At 10:25 r.m. WRDS
called WSDPE and gave him an important message for
WOUCD at Soo. This message was phoned to the addresses
by UCD, and at 11:20 p,m. the answer was given to WRDS,

The net stood by all night for any possible emergency.
The following stations assisted with fine codperation:
WSPLC, DAQ, HUD, IEW, QQK, OCC, QZH, 8YO,
RYP, DYH (WCK), TBP, 8AY, YMN, W9YYA and
‘WRDS. The State Police and the Michigan Nets are plan-
ning further codperation in event of future disasters.

-~ W8DPHE, 8.C.M., Michigan

Tom Berur, W5APM, of San Marcos, Texas, sends some
interesting dope which he believes constitutes a record of
some kind, He has worked and has cards from Fifth Distriet
stations with both two-letter and three-letter calls compris-
ing the entire alphabet. In the two-letter group he has

March 1940

worked the following (note the first letter in each case):
W5AC BB CT DP EQ FQ GZ HR 1Q JH KA LM MS NB
ON PP Q7 RA 8Q TQ UX VP WQ XA YH ZO. In the
three-letter group, note the first two letters in each case:
W5A40 ABQ ACZ ADO AEQ AFV AGU AHD AIY AJN
AKN ALR AMX ANL AOW APZ AQC ARU ASP ATF
ATUQ AVU AWG AXU AYZ AZL. W5APM would like to
hear from anyone who can beat this record, or equal it.

WIAW Operating Schedule

OPERATING-VISITING HOURS
3:00 p.m—-3:00 am. HST., daily,
Sunday.
Saturday — 8:30 ».a.—2:30 a.m. B8 T,
Sunday — 7:00 p.m.~1:00 a.m, E.8.T,
OFFICIAL BROADCAST SCHEDULE (for sending ad-
dressed information to all radio amateurs).

except Saturday-

Frequencies
C.W.: 1761-3825-7280-14,254-28,600 kes. (simultane-
ously)
Starting Times (P.M.) Speeds (W.P.M.)

E8T. CS8T. MST PST. M T W Th F Sat Sun
8:30 7:30 6:30  5:30 20 15 25 15 20 — 20
Midright 11:00 10:00  9:00 15 25 15 20 15 15 -

PHONE: 1806, 3950.5, 14,237, 28,600 kes.
Each code transmission will be followed in turn by voice
transmission on each of the above frequencies.

GENERAL OPERATION:

Besides specific schedules in different bands, WIAW
devotes the following periods, except Saturdays and Sun-
days, to GENERAL work in the following bands:

Time, B.8.7. Fregquency

4:30 p.M.~ 5:00 p.M, 28,600 ke. Fone/CW
6:00 p,M~ 6:30 p,M, 14,237 ke. Fone
6:30 pa— 7:00 pom. 14,254 ke, CW

8:00 .~ R:30 poM. 14,254 ko. CW

9:30 P,m.~10:00 p.M. 3950 ke. Fone
10:00 p.M.—10:30 p.M. 14,237 ke. Fone

11:30 P.M.—~12:00 A.m. 1761/1806 ke. CW /Fone
1:00 A~ 2:00 am, 3825 ke, CW
2300 A, M~ 3:00 A.m. 7280 ke. CW

7:00 p.m~ 8:00 p.u, Skeds on 80 meters.
10:30 ».m.~11:30 p.M. nat’l trunk NCS 3670 ke.

At other times, and on Saturdays and Bundays, operation
is devoted to the most profitable use of bands for general
contacts and to participation in special week-end operating
activities, The station is not operated on legal national
holidays. -

Give WIAW a call for an acourate frequency measure-
ment, to communicate with any department of A.R.R.L.,
to rag-chew when time permits, or to pass a message to ham
friends in other places or on other bands.



HOW:

LAST year at this tine we went prophetic and gave
you the top men in the DX Contest as we saw them, For
a neophyte handicapper we did all right (if you take the
broad-minded viewpoint), and this year we'll show you how
smart we really are — we aren’t even going to try to pick
the toppers. Why? Plenty of reasons, but all boiled down
they're brought about by the condition Sherman so aptly
defined with a single word we can't use. As DX men we
resent it plenty, since it spoils our fun and that of many of
our friends in foreign countries. And speaking of fun-
spoiling, be sure to glom a glimpse at the revision of this
year's rules given in this issue. It’s tough, but it's true —
you can’t work any Buropeans (or British or French col-
onies)- whatsoever, If you're heard working one you'll be
disqualified, since it was decided that the best way to keep
completely c¢lean in this matter is not to go near the mud
puddle. Tough on the neutrals, say we, but doubtless the
best for all concerned. But boy, oh boy, do we hope we can
work 'em next year, if not sooner!

Now to get around to something pleasant. Would you
fellows like to see what a fellow looks like who would forge
eards in an attempt to get into the DXCC? We — meaning
WI1JMY, who handles the thing — recently caught two
more fellows and we have a picture of one. We could run it,
and print the names of the other fellows who have been
caught, if you don’t think it would be just too, too nasty
for us to do. Of course, a guy who will pull such stunts is
worthy of all the consideration we can give him. The nice
part about the whole thing is that we aren’t the least bit
afraid of libel suits — we have these birds cold. As a matter
of fact, and just between the two of us, W1JPE is suspected
of gubmitting phoney cards. The very ideal (But that last
time was plenty close — Jeeves.)

Which brings us down to the suggestion advanced by
Boiled Owl No. 1, none other than the sage of the swisher,
WITS. Bays he, “Jeep, you waste a lot of time on that
pillar of yours. The day will come, but soon, when everyone
will have erystal-controlled receivers and e.c.o. transmitters.
Then all you will have to do is list the frequencies of the
receivers and it will be a einch for all of us to work the guys.
Yook up his receiver frequency, swish the swisher to the
spot, and call until raise.” Not bad, we counters — the only
thing that will keep a guy from the DXCC is a typographical

error.

WHERE:

Wu HAVE some sad news now, stuff that may make
a few feel badly but, in all fairness, we should get it straight
once and for all. Many submitted cards from AC4JS and
asked credit for Tibet. They didn’t get it. Although the
cards had * Tibet” printed on them, we had very good reason
for believing that the station was not in Tibet. In the first
place, for DXCC and the countries-list purposes, the word
of the National Geographic Society and Rand & MeNally
is accepted, and they both place Choni in China., AC4J3
didn't print the cards (XU4XA did) and we're not sure that
he would have claimed Tibet. But the main, and deciding,
point is that the authorities we go by put Choni in China.
Cards from LX1SS aren’t accepted because the L.X society
informed us that 1SS was a pirate. TAIAA comes under
suspicion and is not accepted because of certain inconsiat-
encies about the cards that came, supposedly from him,
and reliable information we have from foreign sources., All
this makes it tough on the fellows who had counted on
credit for these stations, but we contend that their griev-
ance lies with the misleading stations, not with the lads
who are trying to keep the records straight.

Best DX of the month is probably KC4USC, the snow
cruiser of the Byrd Expedition, who has been worked by
‘W1Zi, W2BHW, W6ITH, KA1LB, W8PMJ and others on
7020, 14,400 and 14,350 c.w. and 14,140 'phone. He seems .
to get on at any odd time and has been worked at 0130 and
2330 GT, for example .. .. .. The 7-Me. band is worth
a try, particularly if you're an east-coaster looking for that
Asien fill on your 40-meter WAC. W2BHW got his by
working XUSMI (7055 T9) at 7 A.M., and he heard J2KN
{7015 T9) .. There seems to be mome rquestion
about OKSID (14,400 T9), worked by W6JQB, but our
guessis “OK"” .. .. .. The French authorities seem to be
checking on ARSAF, since s number of W's who worked
him and sent cards to the address he gave have received
official letters. It's rumored that one of the W's tried to
get the official letter through for an AR QSL! .. .. ..
Before we forget — Jerry Petranek out in Samosa writes to
say that he thinks he is at Iast going to be given hislicense,
which means that by now you should be hearing and
working him. Dunno what his call will be, but anything
that starts with a KH6 is good enough forus .. ., .. The
RCC's (Cuba) magazine gives the address of EATBA
(14,030) as 8r. Jose Ma. Gil Guerra, Sagastas No. 33,
(Cadis, Spain .. W2VY worked KB8RWZ (14,-

{Continued on next left-hand page)

¢

Tom Arnold, VU2AN, Fort Sande-
man, Baluchistan, didn’t let a
10-watt power limit hamper his ac-
tivities. Well known on 14 Mec. for
helping many to get a rare country,
he was also active on 3.5 Me. trying
to get through to W. No luck yet,
although he did manage several
four-band contacts with G’s,

The transmitter is a pair of 6L6%s,
run from the 220-volt d.c. mains.

¢



(Number seventy-three of a series)

In the November issue of QST, we mentioned on this page
that we could install the Noise Limiter Circuit in existing
receivers of the NC-100A series, We promised to let you
know what the price would be as soon as we found out what
changes were necessary. We have the information now, and
you will find a price below. However, this figure covers the
cost of completely overhauling the receiver circuit, not just
installing the Limiter.

There are two reasons why we are quoting in this way.
When we first described the Noise Limiter last October, QST remarked editorially
that “one diode plus a couple of resistors equals one noise-peak-limiting cir-
cuit. . . .” This is true enough, but when it comes to actual installation in an
1 existing receiver enough alterations have to be made to turn it into a major opera-
tion. A large part of the circuit has to be rebuilt.

The second reason is that we have made a number of improvements in receivers
of the NC-100A and 101X series since they were first brought out, in line with
our policy on all our products, Many of these improvements were contemporary
! with the Noise Limiter and almost equally worth while. Since we have to rebuild
the set to install the Limiter, it seems foolish not to include these other new features
at the same time,

We remarked above that the installation was a major problem. We know that
we cannot get away with a simple statement like that, not on ¢kis page. So here
| is a brief outline of the changes required for the Limiter. The older NC-100’s
have a biased (power) second detector driving the PP output tubes through a
transformer. An infinite impedance detector has been adopted as an improvement.
This has lower output than the biased type, so that a voltage amplifier tube is
required, This, with the Noise Limiter tube, makes two extra tubes. To make
room, it is necessary to double up, using two twin triodes. One of these, a 6F8G,
becomes the first audio and AVC. The second, a 6C8G, is the detector and Noise
Limiter. This change would be simpler if the first tube was a triode-pentode, for
the original AVC employed a pentode. However there was no suitable tube, so we
redesigned the AVC to work with the triode. These circuit changes clear the way
for the Noise Limiter, so the rest of the installation is simple enough. A new panel,
a new instruction book, and a circuit realignment completes this job.

Among the other improvements, the most conspicuous are the new tone control
and the new 8 meter. The tone control has a much wider range in controlling
high frequencies, together with a bass control which is designed to give better
compensation when using the crystal filter. The 8 meter changes include the addi-
tion of a db scale for signals above R9. The circuit has also been changed, making
the meter much more convenient to use.

All of which adds up to $32.50 net to the amateurs. This figure covers moderniz-
ing a receiver that is sent to us in good condition, and does not, of course, mean
that we will undertake any major change like turning an NC-100 into an NC-100A.

This is a very brief outline of what you get for your money. One amateur whom
we quoted remarked that he could “listen to a lot of noise for $32.50.” It is a lot
of money, unfortunately, and unless you are in a noisy location, it probably is
not a good investment. But where conditions are really tough, we are sure you
will find it well worth the price.

DAnA Bacon

<>
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Supplemental MYE

Monthly Technical Servic!e

G
ITH EAcH BETTER

'SSUEII

ost

aggsT LOW C

TEBCHN\Q:AL SERVICE
} EVER USED

The Supplemental
MYE Technical Service
is “going like a house on
fire”, Radio amateurs, eager to
keep abreast of current devel-
opments, tell us that every issue
helps them solve problems not
covered by any other service
regardless of cost.

The first issues, already pub-
lished, contain: combined Tube
Characteristics with complete
tube charts . . . complete en-
gineering data on Dry Electrolytic Capacitors...
useful Servicing Information...new receiver
listings covering all sets from June to December 1939.
A few sets of these first 4 issues in attractive
leatherette, 3-ring binders are still available, Eight
equally valuable issues; one a month right through
the year are still to come.

Houw fo get it: Obtain the complete service by
gending in your check or money order for $1.50
direct to us. Or ... you can save 50c by having
your Mallory-Yaxley dealer order the service for you.
You can’t afford to be without this Mallory
monthly technical service.

P. R. MALLORY & CO., Inc.
iNDIANAPOL!S INDIANA
Cable Address—PELMALLO

APPROVED RADIO
PRECISION PRODUCTS
g e

APPROVED RADIO
PRECISION PRODUCTS

380 T'9), who says he has over 300 cards waiting for the mail
boat to come along and take.

WHEN:

Q.'ust because you don't hear them on 80 is no sign
the band isn't good, WOUM kept a sked on 3500 with
HCIFG just for a check. Incidentally, UM has been sked-
ding the HC since 1927, which ain't bad skedding .. .. ..
K6CGK (3500) plans to be on week-ends during the sprin
for those east coasters looking for an 80-meter K6,

There's 40-meter representation, too, and W6QAP gives
J8CT (7065), PY1UR (7030), KDSFOU (7190), J2PK
(7140), J4DC (7125), and J2KD (7145), while W8JISU adds
LU10W (7200 T6), CP1CF (7030 T9), HESED (7095 T9),
HE3CD (7160 T9), NY23AA (7020 T8), KAIHQ (7020
T9) and XUSHW (7030 T8) .. .. .. WORCQ voices the
opinion of many when he says KA1HR (7150) has an awful
noise level or else a tin ear .. .. ., WITS grabbed
KFGROV (7160 T9) the other A.m,

WOZDS reports ES5D (14,375 T9) back on, and W8QVF
worked LY1KK (14,345 T9x), HATE (14,340 T6), HA%U
(14,340 T8), HASP (14,365 T9x), KAIPO (14,335 T9x)
and KAILB (14,275 T9) and heard OQ5AV(14, 340 T6)
and OQ5IM (14,360 T9x) .. .. .. On 20, W6QAP had
IINZ (14,400), CESEX (14,350), KA1AF {14,400), J86CD
(14,360), J2MH (14,400), CXIBG (14,400) and CXICB
(14,360) .. .. .. HC1FG, via W9UM, sends the follow-
ing list of frequencies: ZPBAB (14,040), ZP3AC (14,000),
YS84A (14,000), YNGEE (14,255) and ZP4AN (14,020).

*PHONE:

“72GW 18 TEX latest to break into the DXCC via
the 'phone route .. .. .. WI1ZI worked XUSMO (14,260)
one evening when the Asian broke through, and WiADM
has worked KA4RP (14,130), KAIMN (14,140), KA1SM
(14,110), KA4ALH (14,125) and KA1BB (14,260) at that
time. Other stuff at ADM includes I1JKV (14,060), HASB
(14,080), EAYBB (14,130}, HA9Q (14,000), HA1K (14,045},
CX2CO (14,055), ZP2AA (14,015) and CP2AC (14,065)
v. -+ .. WOBITH has & nice list: EKF8JEG (14,200),
CE2BX (14,045), CE1AO (14,140), LUSDD (14,100),
LU2BG (14,140), LUEDJ (14,070), PY2IT (14,130), J5CW
(14,075), XUSRJ (14,075), XUSZA (14,050), J2EN
(14,040}, J7CB (14,050), J2NQ (14,040), CE1AC (14,130),
LUSAW (14,000), CE1AS (14,145), CESEW (14,075),
LU4XA (14,130), OA4AX (14,010), HP1A (28,225), TG9AA
(28,355), CE2BX (28,310), HCIJB (28,375), LUBAE
(28,110), PY2AC (28,190), K7FNV (28,615) and OQ5AB
(28,210) .. .. .. The DXCC heads would like the word
passed along about 'phone counts in the DXCC. It seems
that from time to time some will argue that it isn’t fair to
accept cards for the 'phone listing which do not confirm

(Continued on next lefi-hand page)

TURN THAT
THING OFF -~
You KNOW THE

!




F.0.B. FACTORY
SPEAKER
$800
EXTRA

...designed expressly for amateur use

Only RCA
offers

all these
features
..With
exceptional
performance

 RCA MANUFACTUR

Dual R-F Alignment...air-dielectric trim-
mers plus inductance adjustment assures
stable alignment-and complete “tracking”
of r-f circuits fof yniform sensitivity.

Poly-Styrene Insulation . .. used for high
efficiency 10 and 20 meter coil forms.
High grade Ceramic insulation on range
switch, r-ftube sockets, tuning and trimmer
condensers.

Lower Circuit Noise . . . through ’ci.r.:cz_ﬁt
design that gives greater #szble sensitivity
for weak signals.

Negative Feedback . . . employed in the
audio amplifier gives improved fidelity en-
abling operator to pass accurate judgment
oa quality of 'phone signals and to enjoy
better entertainment reception.

Stay-Put Tuning . . . through use of tem-
perature compensation and voltage regu-
lation for r-f oscillator.

Uni-View Dial . . . slide shutter blanks
everything except the calibration for the
range inuse. No confusion in reading dials.

Calibrated Band Spread ... for 10, 20,
40 and 80 meter amateur bands.

Accurate Signal Reset. .. you can reset
“logged” stations and check frequency
closely with vernier index scale on both
dials

Variable Selectivity...in six steps
throughuseofcrystalfilter, Arealadvantage
for C-W telegraph and 'phone reception.

Improved image Rejection . .. by use of
high Q circuits and optimum L-C ratio.

Improved Noise Limiter . . . adjustable
to meet local interference conditions.

Diversity Reception... by terminals pro-
vided for connecting two AR-77’stogether,

PLUS STANDARD SPECIFICATIONS
Antenna Trimmer, Pre-Selector Stage, 540-31,000 K.C, 10 Tubes, Carrier Level Meter,
Sensitivity Control, C-W Qscillator, Magnetite Core I-F Transformers, Audio Qutput
3 Watts, Headphone Jack, Standby Switch with Terminals for Relay, Modern Styling,
Power Supply 105-125 V., 50-60 cycle—Special Power Supplies and Panel to Rack-

Mount available on quotation.




WHEN YOU BUILD

Frequency Modulation Receivers

The New
TRIPLE
TRIM-AIR

TYPE
¥ ER-10-AT
® 10 mmfds. per section, @ Full double bearings.

@ Capacity ratio better than 5 @ Rear shaft extended for gang-
to 1. ing if desired.

@ Isolantite insulation. Ham Net........... $1 .80

AND FOR THE PA-240
5 BAND R. F. AMPLIFIER

Have you your §
free drillin
template an
Instruction
Bulletin? If
not, see your
jobber.

*

The
CIA F U "
Plate Tank
Foundation

as used in Taylor Tube Manual, R.C.A, 240 Watt Phone Ou!pu!
Amplifier (described in November **Ham Tips"), and the CARD-
WE LGll”A-MO layout designed for tion to any chassis by

-3

Type AFU Foundallon—HamNet...................$1-99

CARDWELL No. 720 Feed-Thru Bushings

. . Finest glazed Alsimag No. 196

An insulating sleeve through any
panel up to 3/16” thick. For 14"
panel-hole — takes 6-32 screw. As
used in PA-240 R.F, amplifier.
Per set (1 male and 1 femal

Ham Net......c.... ....f.a.) 15¢

‘ALLEN D. CARDWELLi
| M: AN UPA(’TURJI\(: 'CORPORATION l

| B3 PROSPECT S

100% two-way 'phone contacts. The reason this isn’t done
is that it wouldr't mean anything— only in a very few
cases can one tell from the card whether the DX station
wag using 'phone or c.w. For this reason, all cards submitted
for the 'phone listing must show that the applicant waa us-
ing 'phone at the time of contact, but there is no require-
ment about what the DX station was using.

WHO:

kd
‘. S2LR wrrirEs to say that he's back in this country
now and hopes to have a W5 call in the very near future.
He is sending out about 800 cards, to catch up with his log,
and if you still haven't received your card a few weeks after
yvou read this, drop a line to 325 West 15th Street, Browns-
ville, Texas, and tell yourstory .. .. .. Which remindsus
that we suggested you get in touch with VU7BR again if
you didn’t get his card. In case you don't have the address:
T. J. Brown, Awali, Bahrein Island, Persian Gulf .
A note from G5BY, telhng that he is with the B.B. C durmg
the “emergency’ and misses his talks with the gang 2 lot.
But a new G5BY is being built — on paper right now —
in anticipation .. .. .. And G2YL, who would have had
the distinction of being the first YL to make the DXCC, is
s.mnously waiting for the day when she can send over the
pre(-lous cards without fear of their being lost .. ..
HB9J is still in military duty, but manages to sneak in a
listen to the gang on the high end every now and then
. .. To add to the confusion and controversy about
ACéJS WIVDX says he heard two AC4J8's, right at the
time he was working one of them. A ery popular eall
. WA4ZZ, batting around down in the West Indies,
dropped in on the VP2 gang and found them anxious to get
back on the air. K4AAN is apparently the only active one
in KB4, says Herrick .. .. .. W8KPL refutes all operat-
ing theories by working WAC and WAS with 40 watts to a
BIB8G and one crystal, on 14,308, Bill then goes on to tell
how swell his new e.c.o.i8 .. .. .. W8JIW, who handles
listener replies to this country, received several hundred
cards from U.8.8.R. listeners for hams in the W1, 2, 3, 4
and 8 districts, so if you think you may have been heard
and want the SWL cards, shoot JIW an mqmry Ve s
W1BUX says D4BXU (14,300) is back on the air, thh c.c.
instead of the old 860 e.c.o. ‘We had been saving
our usual tips on how to win the DX Contest until the very
1ast, but the best one we can give you this year is to acquaint
yourself with the rules so you won't get disqualified. ** The
race is not to the swift, nor the Contest to the kilowatts.”
But lots of luck, laddies, and have fun. - WI1JPE

0.0.°s Excel in Frequency Measuring Tests

As was mentioned in December '39 QST, the A.R.R.L,
sets high standards for all Official Observers engaged in
frequency measurement. Measuring tests are conducted
through the year for qualification of those who can measure
accurately, and individuals interested in 0.0. appointment
may place their names on file to be advised when future
tests are scheduled.

In the first qualifying frequency meastring test period of
last November-December, best measurements were made by
the following observers:

Average Average
Error Error
of Several of Several
Obserser Readings Observer Readings
W3HXQ........ .0000015%,  WOHQH 0018329,
W8BLH........ .000575 WaXq.. 002010
W5GHN........ 000805 W6ITH. . (102600
WIEAO......... 001113 WIARE. . 002770
WOFA.......... 001330 W2GRG . 003030

“The miracle of radio! Every day new chapters are being
added to the story of Ham Radio and on December 31, 1939,
a paragraph, at least was written. That evening s family
was reunited through the efforts of three hams, living in
three different states. In Laneaster, N, H,, WIJYY passed
his mike to Mr. and Mrs. Davis, who talkad with their sona,
one in 8t. Johnsbury, Vt., who was introduced by WI1JLF,
and another in Skowhegan, Maine, at W1LJG, The family
was abje to chat almost as comfortably as if they were sitting
in the same room. More power to hama!*

w— Mrs, 8 O. Johnson,
Skowhegan, Mains
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Transatlantic Tests Successful

H, Myr. Printer, how many ex-
clamation points have you got?
Trot ’em all out, as were going

to need them badiy, because WE
GOT ACROSS!II!

As we prepare the copy for this issue
of QST our Transatlantic Tests are 1 pro-
gress and we have the highly gratifying
news from Paul F. Godley, our special
listener in Scotland, that the A.R.R.L. has
spanned the Atlantic! For the first time
in history the signals of United States
and Canadian amateur stations have been
heard across the ocean on schedule.

Mr. Philip R. Coursey, in charge of
arrangements in Great Britain, radioed us
on Dec. 13th as follows:

“Many your stations heard by British
amateurs. Details later.”

We are most impatiently awaitin
of Mr. Coursey’s detailed
compilation of whic

await the coll

individu
Itis t

pajicu y interes™d

ROARSON

E\ec..\h‘g.%o.‘\‘,\\'\c.ago “(V')

Newmarket, and on his spark at that, but
Mr. Coursey’s report may show more of
our cousing in the Dominion.

Station 1BCG at Greenwich, Conn., was
reported on two-consecutive nights and in-
dications are that it had the greatest sig-
nal strength of any heard. This station
was especially erected for the tests a:
jointly owned and operated by
Minton Cronkhite, E. H. Ar
George Burghard, John Grinan,
Amy, and Walter Inman. In itsjlesting
it has been reported from thglfPacific
Coast and must
of a rumpus.
of their sign
transmit an

the report
tanpted to

the first private
tted across this




mtétée CENTRAI-A‘B
LEVER ACTION SWITCH

A flip of the Centralab Switch tells all . . .
whether to read the tell-tale meter . . . to
test a reluctant tube, or to solve the inner
mysteries of some intricate testing apparatus.

Just a habit with Centralab . . . to turn
out a better mouse-trap so that a world of
gervice men can make a beaten path to our
jobbers.

Switches, controls, resistors, ceramic capaci-
tors . . . ineach field of endeavor . . . like
Abou Ben Adhem . .. “our name leads all
the rest.”

Contact clips of
spring brass heav.
ily plated (silver)
treated for easy
soldering. Switch-
ing combinations
available use up to
12 clips per section.

Centralab

Div. of GLOBE-UNION INC.
Milwaunkee, Wise.

I
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MEMBERS, DX CENTURY CLUB

WG6GRL..... 147 GSBD...... 115 W4AJX..... 104
W2GT...... 147 WIKA...... 114 FSRR....... 104
WBCRA..... 145 G5RV...... 114 W3BEN..... 104
G6WY...... 145 WSBKP..... 114 WIGDY..... 104
W2GW..... 143 wz2DC...... 114 WIGCX..... 104
W2GTZ..... 142 G2DH..... . 114 W2BMX.... 104
WITW...... 141 G5BY....... 114 WSBLFE..... 104
G2IQ...... 141 G6CL....... 113 G6KP,..... 103
WITJ...... 141 W2CIM..... 113 WBKKG.... 103
W6KIP,.... 146 W4DRD.... 113 J2}J,....... 103
WSDFH..... 139 W2DSB..... 113 Ws5CUJ..... 103
ON4AU..... 138 W3BES...,.. 113 W3KT...... 103
WisZ...... 137 W8SMTY.... 113 W8DOD.... 103

W3EMM.... 136 W2GRG.... 113 WONNZ..... 103
W6CXW.... 135 WOGDH.... 112 W2GNQ.... 103

D3BMP.....

. WBITW.....
WIPST..... 117 W20A...... 105 WILBB..... 100
W3IEVW.... 116 G5QY...... 105 W4CCH..... 100

WSKTW.... 100
W5ASG..... 100
WSJIN..... 10
W8QDU.... 100
WSAAL..... 10
Radiotelephone
WACYU..... 115 W2AV...... 105 W2AZ...... 14
WIADM..., 115 105 W2GW..... 101-
WIHX...... 115 W60CH. ... 100

‘The following have submitted Toof of contact with
7h-or-more countries: WOAJA 99; WIAVK, W1IOZ,
W2ALO, W2BJ, W3A00, WOADT 98 GOGH,
WZJMD’ ‘WATP, WBLZK, WSPQQ 97; W2CTO,
4 8BO. X, FBBAB, G

W4ADMBE, W8BOX 96; FSLX, F G6XL, .
353 QB 95; W3F . W8CJJ,
WOBEZ 04; G6Z0, ON4GK, P A C, W30P,
WA4TZ, WeI'KZ, WEMEK, WOT'T, WeJDP 93; 8PILP
2; WY 91; D3CHU, GOYR, ON4FE, AR,
WiCRZ, OV, WBLAV, W90 ; ,
KHE, W2CUQ, W8 89; W2BZB,
W3IM, WIPGS, WOVKE 88: (3810, PY2DN, WSGPE,
LY, "W FC EH 87; WIBGC, W6NLZ,
9FLH  86; vxz*rr w4cm) WedK,
UK 85 SMBWL, WIBET WeAM. WAB

WEO WB
AR RN WIAWF Worl. WGDTB
W6KUT, WSBFG, WBWC 83; WIEWD, W3AY!

WoIGY '8l; ,sss WIBPN, W2BNX WZHTV
W3BVN, W3EPR, W40G, WSCED, WEDGP, WALTK,
WYDIR WQGKs WIGMV _80; wsmr.l’ W4ZZ,
W32BHYV, WOHUY, WIMRW 79; WIDRD "WAEPYV,
WEFIN, W9YNB '78; LAZX 77) PAGIMW, WIEH,
BSB J176; W3FHY, W4 oA
&adlotel%phone Wr‘éé‘YU 54 W2IXY 91; G5RY 89;

WI1ADM, WI1AKY 81}
W2IKV 80; W2GRG 75.
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nI__IQ-1 20-X"' owners are continually expressing
their enthusiastic approval of this fine re-
ceiver. That is why we say, “Ask an ‘HQ-120-X’
owner.”" The variable selectivity crystal filter and the
calibrated band spread dial have hit a vital spot with
the amateur. Many say they would never be without
these features again. This new crystal filter has every-
thing for CW that crystal filters have ever had, and in
addition, there are four wide band ranges, one for
medium CW selectivity and three for phone recep-
tion without spurious peaks. It is absolutely smooth
and stable. The calibrated band spread dial can be set
for exceptional accuracy. Four amateur bands, 80,
40, 20, and 10 have scales of over 310 degrees.
These are, by no means, the only features — talk to
someone who owns an “HQ-120-X" and get the
real low-down. You will be amazed.

Canadian Office: 41 West Ave.
No., Hamilton, Ontario

1T5 T Besr e
1 evern owrep /

Wae have prepared a 16-page booklet
containing lete technical Inf
tion = curves and disgrams included,

if you do not have a copy of this book-
fet, ask your jobber for one or write
direct to the factory. It contains a lot of
useful information,

[ I
' HAMMARLUND MFG. CO., INC. !
: 494-438 W. 33rd St.,, New York City ]
1
: Please send “HQ" Booklet Q-3-0 :
1
B Name....coviiieiratenntssessscsansvee :
¥ 1
Y
I N
I CityeroraeevniecesoonnsssStateeeenneeeees 1
1 |




~~that’s what so many
amateurs everywhere say
—because they know
that Ohmite Parts “stand
the gaff” and do the job
right day in and day out
-—no matter how severe
the operating conditions!
Insure your rig's per-
formance too — take the
same precaution speci-
fied by prominent manu-
facturers of amateur,
commercial and broad-
cast transmitters and
receivers — Use Ohmite
Parts!
*

Brown Devils

Tough, dependable 10 and 20
watt_vitreous-enameled resis-
tors for voltage dropping, bias
units, bleeders, etc. Resistances
from 1 to 100,000 ohms.

*
Adjustable Dividohms

Easily, accurately adjusted to
resistance you want—or
tapped where needed. Ideal
voltage dividers. 10 to 200
watts. Resistances to 100,000
ohms.

*

Band Switch

A flick of the wrist on the knob
of this popular Ohmite Band
Switch gives quick, easy band
e:ﬁi nge witF really low 105:

ciency. For rigs up to
K.W.

Get Them at Your Jobber or )
Send Today for Catalog 17 EE

OHMITE MANUFACTURING COMPANY
4865 Flournoy Street, Chicago, U. S. A.

OHMITE

RHEOSTATS RESISTORS TAP SWITCHES

Checkers by Radio

BY AMOS UTTERRACK,* WOFRB

IN’I‘EREBT by playing checkers by radio is gaining by
leaps and bounds. Many more hams would like to try this
fascinating sport but don't know how to prepare their
checker boards. It is rather difficult to explain this over the
air, 80 a little enlightenment on the subject is about due.

To those who contemplate getting in on the fun, it is
suggested that they first purchase & book on checkers and
read up on the rules of the game. This will save embarrass-
ment in case of question on any point. The books cost aboud
25¢ in book stores,

There are two accepted methods for preparing & checker
board for radio games. One uses letters, the other numbers.
Both systems are shown on the sketch accompanying this
article. ‘The lettering sysiem was introduced in QST by
W6DEG some years ago, and many players no doubt have
boards prepared in this manner. Numbered boards are
ghown in practically zll books on checkers. Either system

L 2 2 A
A B C D
5 6. Z A
E F G H
) o i [}
I J K L
13 s i3
M N [o) P
7 18] [12] |2
Q R S T
20 22| 23| [z
U v X
25| (26| J21| |28
Y z AA BB
2| 2| [z [22
ccC bD EE FF

may be used successfully, and it is a good idea to prepare
your board as shown in the sketch, making possible the use
of either method, as desired by your opponent. Simply
determine whether his board is numbered or lettered, and
play accordingly. The lettering process has the one advan-
tage that it is somewhat easier to handle by radio.

Numbering and lettering may be done by cutting small
pieces of paper about 4" x 8¢”, drawing a line across the
center of each and placing the correct number above and
letter below the line. After the pieces of paper are glued to
the board they should be protected with a coat of shellac or
lacquer (or coil dope—hi).

In playing, the board is always turned in such manner as
to place the ‘‘double corners™ at the upper left and lower
right. The double corners are, of course, 1/A — 5/ and
28/BB — 82 /FF, The game ig started by placing the ““men"’
in position with one color on the squares 1 to 12 (or A to L)
and those of the opposite color on 21 to 32 (or U to FF).
It is not necessary to indicate which color you are using,
but rather you must indicate to your opponent whether
your men are in the 1-12 sector or the 21-32 ares at the
start of the game.

(are must be taken that all moves are made on both
boards simultaneousiy. A player may move as he chooses,
telling the other player “6 to 10,” “F to J,” etc., so the
same play will be made on both boards. T'o avoid errors and
resulting confusion, it is best to acknowledge each play of
your opponent by repeating the move back to him after he
has given his instructions, If, for example, he says *6 to 10,”
you ghouid acknowledge “6 to 10 OK, or 6 to 10 R,” to
show that you have made the move as directed. In cass
letters are used, the term “F to J" may be shortened to
“FI,” ete. If a jump i8 made it is not necessary to mention
the numbers or letters of the squares over which the piece
passes, but just the numbers or letters on which the piece
touches, thus 27 to 20 to 11 to 2, ete, The other player
will then remove the eaptured pieces as required.

Checkers by radio offers a new thrill both for the game and

(Continued on next lefti-hand page)

#2427 Schrage Ave., Whiting, ind.




Aunotlier THIN WALL
Carbon Anode Tube

Following the immediate and sweeping sticcess of the first
Thin Wall Carbon Anode Tube, the ouistanding TW-150,.

Taylor Tubes proudly presents the TW-75, Scientifically de- _
signed and buili to achieve “top efficiency” on the Ultra High
Frequencies, the TW-75 is surely destined to receive its full
measure of deserving approval and popularity. It will be a
leading favorite with that large group of exacting communi-
cation engineers who demand the best in operating results
and long dependable tube life.

OUTSTANDING FEATURES!

® VISIBLE OPERATING
TEMPERATURE

Operaies at cherry red heat at

rated plate dissipation.

® COMPLETE ELECTRON
CONTROL

One-piece enclosed Anode, .015”
thick, affoxrds complete Electron
Control assuring added efficiency
—prevents glass failure due fo
electron bombardment.

@ PUNCTURE PROOF

New scientific method of motint-
ing the grid structure guarantees
against punctures due fo heating

of glass.
SAFETY

Taylox Carbon Anode Transmitting Tubes are able to stand up to a 1000%.
temporary overload without injury to any of the elements.

The new TW-75 is factory tested at 600 waits plate dissipation. The con-

5plmte dissipation rating of 75 watts mak SAFETY

25 WATTS, This extremely high SAFETY FACTOR is due to
the famous “Processed Carbon Anodes”.

CHARACTERISTICS

servative
., FACTOR

23!
Plate to Filament—mmf.............7

“HMoxe

Watts

@ PROCESSED GRID
A new exclusive
Taylor feature
makes possible a
more abuse-proof

® NONEX
GLASS

@® UX 4 PRONG BASE

® LOWER INTERELECTRODE
CAPACITIE

Can be operated in class C amp-

lifiers at full rated input at fre-

quencies up to 60 MC.

FACTOR

As RF Power Amp. ...... -
DC Plate Volis—max.
DC Plate Current—ma-max.....
DC Grid Current max.
RF Driving Power—waits approx....15
Plate Dissipation~~watts—max...........75

Perx Dollar"

ACTUAL
SIZE




The Popular "PRECISION"

Series 844—34 Range AC-DC
VOLT-OHM-DECIBEL - MILLIAMMETER

PROVIDES complete facilities for obtaining all measure-
ment requirements for Amateur, Service, Laboratory,
Television and Industrial use.

@ Large 454" Precision square type meter; D'Arsonval type;
“bridge type’” construction; 400 microamperes full scale
sensitivity.

@ Precision wire wound shunts and matched molded metallized
multipliers of an accuracy within 1%.

® Individually calibrated and sealed against laboratory stand-
ards assuring 2% DC and 3% AC overall accuracy.

SPECIFICATIONS

. and D.C. VOLTAGE_
* SDl%)O%thna:per volt: 0-12; 0-60;
(1-1200; 0-6000 volt’i: GES:
C NT RAN H .
* ST Pi-('bgtzj-R oR—%o; 0-300; 0-1200 MA; and
=Leby ’
0-12 Amperes. .
TANCE RANGES:
* F%IE&ROOI-,{(I;:—SE()S(),OOO; 0-1 Meg.; and 0—10%\1:5:‘:‘“
provisions, for Mounting phnr;met.s:r a
* r(d.% and 45 volts) on inside o ca‘ Y 40 DB
%* SIX DECIBEL RANGES from —12 to ( ()..3()0-
1X OUTPUT RANGES: 0-12; 0-60; H
*S 0-600; 0-1200; 0-6000 volts.

RANGES st
0-300; 0-600;

844-L — Housed in walnut finished hardwood case with carrying
handle. Compact in size (7 x 8 x 4). Less batteries and

testleads, INeta oo oot iierecrennnnnrervcrnnrnn $22-95
844-P — Closed t: ith d
COMDATEIERE. s s v eorerer s e 200 00l $94.95

More than 40 models in the PRECISIQN 1940 LINE... 15
Mutual Conductance Tube Tester and Set Tester models ranging in
price from as low as $29.95 , . . 16 Multi-Range Tester modeﬁ1 from

as low as $10.95 .+« Signal Generators from $24.95, etc. ... See
them ak your local distributor.

Ask for the PRECISION TEST EQUIPMENT 1940 CATALOG

PRECISION APPARATUS COMPANY

647 Kent Avenue Brooklyn, New York

also for our hobby, as one never knows with whom he is
about to play nor how good the other player is. Give it a
whirl, fellows, and realize snother pleasure from our hobby.
IMPORTANT: Don't forget to sign your call at intervals
as required by law!!

— b 4 —

Tox a Meg
BY NAZ. F.LaMARCA, WSRAT"*

A

'lm: good old F.C.C. has with many blessings, no
doubt, bestowed upon me this honorable call WSRAT and
all that I can say is, of course, *“Tnx a Meg'' because — well
I'm sure of one fact at least; and that is, I could not possibly
blame that honorable body for the W8 part of it, but they
must have been conscious of the fact that the remaining
three little letters spelled such a mousing little word that if
they knew they were actually giving me such a talisman,
such chalice of joy, such a loaded barrel of fun they would
want to charge me for occupying such an elevated and dis-
tinct throne in the hall of Hamdom . . . there can only be
one W8RAT, so again I say “'Tnx a Meg.”” Now to proceed
with my story:

At first when I received my kingly call there was the busi-
ness of my entire family and friends who decided to have
such a good time of it that the house took an aspect of
Christmas Eve. All seemed very happy sbout the whole
thing, but as for me, I must confess, it looked more like the
day after Christmas, and I wondered if I should not take my
present back — for exchange —- for, to top it all, that very,
evening in demonstrating the magic of my brand-new
receiver, which had taken me eight months to put together,
and calibrate its five bands — alas — the thing caught fire
and, before I could disconnect the antenna, the ground and

the cord, the flames shot up and the coils and bandswitch
burned to a crisp. Yes, sir, it burned and, to make it still
worse, someone threw water on the whole set] 80 — there 1
was with a perfectly good brand-new ticket, the license to
go on the air and important station equipment ruined — :
nothing to receive with even , . . so I proceeded to place
my brand-new ticket in a neat little frame and stood it on
the table where the receiver once stood, and placed & good-
sized rat to watch over it.

Evening after evening I would sit by watching both of
them, wondering, thinking what to do next. I would plan,
design, replan, redesign and wonder and think — thoughts
of rebuilding the receiver! The XYL, bored I suppose to see
me despondent, suggested that I should rebuild the trans-
mitter. I proceeded to take that advice and evening after
evening 1 found myself with the old soldering iron, looking
at 2 hook-up. I put it together and I would tear it down
again. I replanned the entire rig, redesigned it, put it to-
gether again, One rig— two transmitters and the third
(right here I want to say that these weeks of really hectic
and trying experience I would not trade for anything else in
the entire Hamdom) but weeks did go by and results seemed
so remote that I began to worry about when, if ever, I would
be able to get on the air. But there came a light.

One evening after dinner, as I was about to resume my
task in what was to be known as my Radio Room, I noticed a

Export Division: 458 Broadway, New York City, U. S. A.
Cable Address: Morhanex

{Continued on next left-hand page)

*O,P.8., 503 Lloyd 8t., Pittsburgh (8), Pa.



. . . actually, their resemblance

is only “skin-deep.” Down un-
der — that’s where you discover Cornell-
Dubilier superiority. And this holds, not simply
for the Type TQ (shown at right) but throughout
the entire Cornell-Dubilier capacitor line. Type
for type and feature for feature, C-Ds are better
built capacitors. Thirty years of specialization
does make a difference! A difference directly
reflected in longer capacitor life . .. in greater
capacitor dependability, and in the fact that
there are more C-D capacitors in use today than
any other make. Be specific — order capacitors
by name. Ask your jobber for C-Ds — you can
rely on ’em.
MICA .

DYKANOL = PAPER -

FEATURES LIKE THESE
in Type TQ make all
the difference!

Lower R.F. resistance
Lower equivalent series
resistance
Higher insulation resistance
Higher voltage breakdown
Hermetically sealed
Nan-inflammable
Non-explosive
Non-corrosive
Triple-tested
Safe for continuous operation
at 10% above rated voltage
Universal mounting bracket
Compact
Suitable for panel or
sub-panel mounting

Described in catalog No. 160T
free on request

WET & DRY ELECTROLYTICS

'CORNELL-DUBILIER

ELECTRIC CORPORATION

1013 Hamilton Boulevard, South Plainfield, New Jersey
; Cable Address: **CORDU"’




@ Do you modulate your carrier with a

signal that makes them WANT to
work you . . .

@ Do you send true, vibrant lows —
without a trace of boom . . . clean,
crisp highs that convey the precise
inflection and shading of your voice . . .

loctno-Woice

MICROPHONES

with exceptional high frequency

" response, with smooth lower and middle

register, put that "easy-to-listen-to"

signal through QRM and o maze of
just average stations.

See them at all leading distributors

ELECTRO-VOICE MFG. CO., Inc.

1239 SOUTH BEND AVENUE

SOUTH BEND, INDIANA
Export Division: 100 Varick St., New York, N. Y. ~~Cables: “Arfab”

huge cardboard case on the table before me. Sure enough,
when I opened the huge case, there came from it one com-
munication receiver, Gee! For the moment I eould not
possibly begin to think straight. My heart and mind were
both tossing about so fast that I could not record what was
transpiring in me, and as I succeeded finally in bringing
myself down to a degree of calmness, there was the XYL
with other members of our family, smilingly, telling me that
the receiver was to take the place of the one which burned.
‘We proceeded to tune in station after station and country
after country until the wee hours, and as I awcke next
morning I felt the satisfaction of my station having reached
the halfway mark.

The transmitter was rebuilt and, with the help of the fine
suggestions of OKK, MTL and MKF, we succeeded one
evening in putting 20 watts input on the air. Right off the
bat when we stood by the receiver was saying: ** WSRBA
calling the Rat.”” Even that sounded like a heavenly sym-
phony to me. The first contact was established! There was
the thrill and what thrill! Success at last, and everyone
seemed to share in it immensely, The rig kept working and
we kept on making improvements on it until it grew to the
extent of being capable of 32 watts input. I began to build
another transmitter, a homemade steel rack and panel job.
This, when completed, increased the power to & capacity of
125 watts input. Friends on the air became numerous. The
RAT seemed to catch on, and it seemed at times that the
boys would load their receivers with cheese, for invariably
one CQ would result in a round-table QSO. The RAT kept
urging me on and I kept making improvements until now,
with many thanks to Dieff, W8PJJ, whom we have learned
to admire very dearly, the siation has taken on quite &
completeness, The rig is now capable of 400 watts input.
A fine rack and panel job, 72 inches high, with & pair of
100TH’s in the final, modulated with a pair of P.P. 809's
Class B and a 913 scope incorporated into the modulator
panel, and many other features . . . I againsay the RATis
responsible for the rapid changes and aspirations, for the
contacts are still popular and very friendly. From the very
first contact we made with our 20 watts, the RAT has been
bouncing in from one receiver to another. One day when we
first received the ticket, a QSL card arrived from Coffeeville,
Kansas, from WOIRAT. He welcomed me in his great fra-
ternal order of RAT. Now WBRAT has joined the brother-
hood. Just three of us, think of it, with the entire [Inited
States to reign over with such a distinction! Let it be known
that our fraternity, which shall be known as *the W-RAT of
the air,” is in progress and shall mature rapidly and . . .
from such organization each district shall organize a club of
the air, This club shall meet on the air at least once a week
for the purpose of promoting good fellowship on the air, dis-
cussing improvements of signal, modulation, over-modula~
tion and many, many other things pertaining to amateur
radio, The club shall meet in the form of round table. Thus
all problems and questions can be discussed under order and
routine. ‘This procedure should have a wholesome and psy-
chological effect on everyone listening in. Boys not taking
part in it may listen in and take notes, thus benefiting from
the discussions.

Radio has been a sort of new lease on life to me; I enjoy
every phase of it, although I am not a veteran of the air
waves, I am approaching the half century mark on this
Earth., I am very grateful and bappy with my family, my
work, my many friends and my RAT! Tnx a Meg.

BRIEFS

Possibly the youngest YL ham is thirteen-year-old
WOHIG, recently licensed at Flaxton, N. Dak.

The score of WSEUO in the U.H.F. Relay of last No-
vember was given incorrectly as 65 in February QS7. The
true score was 130, which puts him in eighth place. ¥B, OM,
and sorry for the inadvertent error.

‘W1EOB offers two suggestions for message pushers: For
8 typewriter stand he suggests an orange crate or similar
box. Have the YF cover the crate with burlap, and you have
a respectable looking stand of just about the right height for
the mill. For message paper to be used with a typewriter,
a roll of adding machine paper suspended on the back of the
typewriter stand offers eontinuous eopy paper. A roll about
three and one-half inches wide is just about right to get the
heading on one line and five words per line for easy checking.
Have & pair of seissors handy to snip them off as you finish
& long string,.




'ENGINEERED

HE Series 200 “Super-Pro" is a master-

piece of engineering. Every detail has
been given the utmost consideration and
engineered to produce a receiver of maxi-
mum flexibility. The *“Super-Pro” is a
“professional” receiver from start to finish,
Engineers choosing *‘Super-Pro’ receivers
for commercial service know that they are
buying uninterrupted service and peak
efficiency. Just look inside one of these

receivers and you will see the difference.
Everything in it is specially designed.
Even the LF. transformers are totally differ-
ent from any other set. The special band
switch is probably the only one of its kind
in the field. All these are manufactured
right in our own factory where absolute
contro! of quality is maintained.

Write for complete
technical details

Canadian Office: 41 West
Ave,, No., Hamilton, Ont.

MAIL THIS COUPON NOW

! HAMMARLUND MFG. CO., INC. Q3-0
[ 424-438 W. 33rd Street, New York City

Please send 16-page ''Super-Pro" Booklet.

NAME . cveierenrrectnesssrsseccsccssssccsancs

Address..oessessersescessssssrscarsrescssessss

013 RS -1 1.1 £ S
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@ Here is the [atest from KENYON. A brand new
transformer with an EXCLUSIVE FEATURE built
right around two of the most pofular tubes to ever hit
the ¢ e JFclIy‘ lded, fully poured and

din our f T-line
3-A case.
To compensate for the drop in voltage which usually
takes place when the filament transformer is mounted
away from the tube sockets, we have provided this
unit with a tapped primary™® to give the following
secondary voltages: 6.3 volts, 6.45 volts and 6.6 volts
at 8 amps. * An axclusive feature.)

KENYON Number T-387

Amateur Net Price $2.40

HAVE YOU SEEN THE NEW KENYON AMPLIJ-
FIER KITS FEATURING CATH-O-DRIVE
MODULATION?

Be sure you have our latest dope on the newest in
UNIVERSAL amplifier kits! For Plate or Cathode
Modulation or P.A. Work. Five to sixty watts. Save
money by building them yourself! Your Jobber can
give you all the dope or write to us direct.
KERIYON "‘30" 5 watts Class A.
KENYON 150" 15 watfs Class AB.
Amateur Net
KENYON "600“ 60 watts Class AB2.
Amateur Net
KENYON CATH-O-DRIVE TRANSFORMERS
ARE AN ESTABLISHED SUCCESS!
Change that CW Rig over and enjoy all the advan-
tages of phone operation economically! _Kenyon
Cath-Q-Drive Transk will do it
Sec. D.C. Amateur Net
200 MA $2.40
300 MA 3.00
450 MA 3.60
See your jobber for FREE Literature or write us direct

The NEWEST and the OLDEST. . .

Progress Radio Sugpl}r Co., Cleveland, Ohio
Eugene G. Wile, Philadelphia, Pennsylvania

Ask Them About KENYON!

Winning the National Radio
Control Meet

(Coniinued from poge £7)

off, but wheels still touching) and keeping it as
straight as possible with the rudder control.
Strangely enough, when the plane starts towards
the edge of the runway (and it usually does)
plenty of control is needed instantly to bring it
back and then care must be taken not to over-
control. Thrilling? Yes! But if you control wrongly
a wing tip staris digging up the runway or vice
versal

The National Championship Meet

In winning the Radio Control event at the
National Model Airplane Contest at Detroit this
year, the radio and the plane performed in grand
style. The radio-control planes were judged on
their ability to execute a number of pre-decided
maneuvers, The best flight we had lasted about
14 minutes. The ship climbed to approximately
1500 feet during the six minutes the motor was
running. During the first part of the flight the
model was sent down-wind to a field-light
objective about one-quarter of a mile away,
following the judge’s instructions, and then 