


AT 5 METER

ut is customary to think of a hun-

dred watts as being rather high power
at ultra-high frequencies, and a full
kilowatt was not dreamed of a few
years ago.

The special 201FU Transmitter
illustrated is an engineering project
recently completed for Farnsworth
Television Incorporated of Penna. It
is of real interest, not so much as a
curiosity, but as an example of how a
new development can be taken out of
the “*hay-wire,” laboratory stage and
be made neat, business-like and com-
mercially usable.

The 201FU design is adapted to
frequencies between 35me. and 70me.
This particular transmitter delivers
an output of 1000 watts fully modu-
lated at 66 mec. The. water-cooled
tubes in the output stage are mounted
in water jackets which themselves
form the output transmission line
tank circuit. Parallel and concentric
lines are used elsewhere as tank cir-
euits, impedance transformers and
as by-passing elements.

An interesting fact is that with
these components properly propor-
tioned the entire equipment is as
stable, neutralizes as completely, and
functions as efficiently as if it were a
conventional transmitter on much
lower frequencies.

The 201FU is advertised, not as a
piece of apparatus which you may -
want to buy, because there are few S eey
applications at present for such sets,
but as an illustration of the ability
of Collins Radio Company to handle
difficult engineering commissions.

COLLINS RAi
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"fHE SUPER SKYRIDER
THE SKY GHIEF
“THE SKY CHALLENGER

. THE ULTRA SKYRIDER
ETHE SKY. BUDDY
“THE SKYRIDER COMMERCIAL .

Here’s Why
We Endorse the New 1938
SUPER SKYR])ER

First—We've tried it out—tested it on the air, under every

condition—on every band—we've verified the Hallicrafters
MUDEL S]B claims before we offered it to you.

1938 Second—From our experience, we know that the Hallicrafters
Super Skyrider stand back of every receiver they build, that each and every
up yr one is thoroughly tested and inspected before shipment.
599-00 Third—Because every receiver we sell undergoes a second
inspection in our own laboratory—to make sure that your
M 0l]EI_ Sx]ﬁ receiver is in first class operating condition before you get it.
That’s why we can unconditionally endorse the New 1938
Same as above Super Skyrider, why we can guarantee absolute satisfaction,
but with crystal and why you'll find Radio Shack offers a real service to its
customers. Come in to see the New Super Skyrider, try it,
$111.00 compare it] We can arrange remarkably liberal time payment
, terms that make it easy for you to own a New Super Skyrider.
MATCHED SPEAKER P .
(P M Dynamic) - - <
$19.00 THE RADIO SHACK
All recelvers complete with 46 Bra!ile Street

d atl soid 34
tme ' payments. Orders BOSTON MASS.
shipped anywhere in the
United States.

New England’s Oldest Amateur Supply House
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HE ULTRA SKYRIDER
HE SKY BUDDY :

\ /i ‘ IDER COMMERCIAL

YOU CAN BUY with
DOUBLE ASSURANCE

First with assurance before
vou buy that you will be satis-
fied. You need send but a $5.00
deposit to Bob Henry and any
receiver will be shipped to you
on 10 day trial. Your $5.00
deposit will be refunded if you
return the receiver,

Second with assurance that
after you buy you will be kept
satisfied. Bob Henry stands
back of every receiver. Bob
Henry guarantees to service
every new set he gells for a year
with no cost to you except for
parts and transportation. The
new receiver will be shipped
promptly from the factory or
irom Henry Radio Shop as you
prefer. It will be shipped in
factory sealed carton or if yvou
wish Bob Henry will test and
OK it before shipment to you.

"

Bob, WOARA, trys out a New 1938 SUPER SKYRIDER

Cash D 12 M.
CHECK 1 Modet Price  Poyment  Paymemt
THESE | Sppsnatyamitin s, i S
5 ) ess crystal and speaker . 5 .
TERMS ) SKY BUDDY less crystal and speaker 29,50 5.90 2.20

Trade in Your Present Receiver on a new Hallicrafters receiver. Write me today with complete
description and I will give you an approximate trade-in allowance,

Buy on Bob Henry’'s Liberal Time Payment Terms. Don't put off the satisfaction that comes
from the operation of a new Hallicrafters recelver because you haven't the full purchase price. Get com-
plete information on my 6% TIME PAYMENT PLAN and enjoy better reception while you're paying
fot;i it with easy monthly payments you'll hardly miss. I finance my own paper and my terms are simple
and econo:

Satisfaction Guaranteed. Your dealings are all with Bob Henry, WOARA, personally —- an
M.LT. Graduate EE and an active amateur for 12 years, and, as for service, I am on the job nearly 24
hours a day, seven days a week. Write, wire or phone and you'il get my prompt, personal attention.

&S| HENRY RADIO SHOP

WO9ARA 211-215 NORTH MAIN STREET
I BUTLER, MISSOURI
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Kandid Ken-O-Talk, No. 1

THE Kenyon Transformer Co., Inc., takes pleasure in presenting to the users of its products a
few of the inside details and manufacturing processes that assure them of the best product
obtainable.

Let us first consider how and why our T-Line, and better grade units, are sealed and
supported in their housings.

All units which develop heat of their own accord, such as plate and filament transformers,
are supported on heavy cold rolled steel brackets. These brackets support the transformer
rigidly so it cannot move in the case due to the cold flow characteristics of all pouring com-

ounds. This precaution eliminates the most common causes of failure in potted transformers.
e\/hen a transformer is supported in this way, it makes it impossible to shift and ground to the
case, put tension on and snap leads, or settle on and short circuit leads. This detail of construc-
tion is one of the results of our thirteen years' experience in transformer manufacturing,

This feature has brought immediate acceptance from many of the leading commercial build-
ers of complete equipment which must not fail due to the transformers shifting in cases, regard-
less of the position in which they are mounted, or the degree of heat encountered. .

All leads are brought through a false terminal board directly under the main terminal board
to eliminate shorts between leads and to insure a neat wiring job.

Now the transformer and case are baked several hours in temperature controlled ovens.
(This is after a thorough impregnation in varnish under alternate pressure and vacuum cycles.)
This baking drives out all moisture which might otherwise turn into steam when the hot com-
pound hits it, and subsequently condense as water inside the unit.

Alfter the Baking process is finished the case is filled one third full of compound and the
transformer is set in it. Then compound is poured in until it flows over the top of the false
terminal board.

The pouring compound used is a special type possessing excellent heat transfer characteris-
tics to prevent ‘‘hot spots" in the winding. It also has chemically inert and non-hygroscopic
properties. Thus the coil is completely sealed to make it impervious to moisture and adverse
climatic conditions.

hese manufacturing processes are a few of the many rigidly followed by the Kenyon
Transformer Co., Inc., to give the user the best products for all round use.

F. P. KENYON

President
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HE big news of the moment is about the

ultra-high frequencies. As we write, the Fed-
eral Communications Commission has just issued
its orders announcing the long-awaited service
allocations of the frequencies from 30 to 300 Mec.
Amateurs will remember the extensive hearings
of June of last year which called into being our
famous “Presentation for the Amateur Service.”
The intervening months have largely been filled
with interdepartment government conferences
designed to reconcile the conflicting demands for
frequencies. The present result, two orders and
a new text for Rule 229, makes radio history, for
much of the future of our art is going to be written
in the u.hf.

What you fellows want to know, of cowrse, is
how amateur radio came out in the new deal. The
news is all good. Our 56-60 Me. (5-meter) band is
reaffirmed as exclusively amateur. Our neighbor
on the low-frequency side is to be the television
service while, on the high-frequency side, it is
government services. Then we have two new ex-
clusive bands, from 112 to 118 Me. (214 meters)
and from 224 to 230 Mec. (114 meters), our neigh-
bors on both sides of both of these bands being
government services. Thus in the new deal we
have gained for ourselves two new bands of ultra-
highs, each of 6 Me. width, continuing our har-
monic family as far up into the spectrum as
allocation has been carried.

These new allocations are not yet effective. It
will first be necessary for the F.C.C. to amend our
Rule 374 and it hasn’t got around to that yet.
When it does, we shall probably also obtain a
joint right to continue experimental work on all
frequencies above 300 Mec. Meanwhile we may
operate at will anywhere above 110 Me.

The great hue and cry about w.h.f. of course
has been on behalf of the impending arrival of
television, still around several corners but getting
closer. The new order assigng for this service
seven main channels, not all contiguous, between
44 and 108 Me., and twelve additional channels
above 156 Me., although at this stage there isn’t
much interest in the latter. The seven main chan-
nels, each of 6-Mc. width, are as follows, the
figures being in megacycles: 44-50, 50-56, 66-72,
78-84, 84-90, 96-102, 102108, The Commission’s
press release contains the interesting comment
that “The investigations and determinations of
the Commission justify the statement that there

does not appear to be an immediate outlook for
the recognition of television service on a com-
mercial basis. The Commission believes that the
general public is entitled to this information for
its own protection. The Commission will inform
the public from time to time with respect to
further developments in television.”

There was a time when amateur radio had
plenty of reason to worry about television’s effect
on our 56-Me. band. It threatened to surround
and squeeze it. With eventual pressure from the
public, who would resent ““one tooth out’’ of their
tuning range in the shape of our band, it threat-
ened in the long run to engulf our band. But now
the fact that it is not to have a continuous assign-
ment, that it is broken into four ranges, that our
neighbors are chiefly government services—these
things dissipate the fear of the old squeeze.
“Five” now sits just as pretty as possible. With
one exception that we'll mention below.

We have mentioned before that u.h.f. alloca-
tion proved an exceedingly arduous task. There
weren’t nearly so many channels as folks had

.imagined, and allotments were asked by every

service, present and postulated, that man’s mind
could conceive. The end result seems to us to be
about as good a job as anybody could expect.
We did not receive the full width of bands to
which we aspired, but neither did any other
service, and the result ought to be generally
satisfying to us.

So now all God’s chillun’s got megacycles, and
the one remaining job is to equip them with radio
gear and commence going places. You hams who
have not yet investigated the u.h.f. are passing
by one of the most fascinating fields in this grand
old game. Two new bands, fellows—deserving
more ham occupancy than they now enjoy!

We intimated above that there was one cloud
on our 5-meter horizon. (Neat, wot?) There is.
It's out-of-band operation and how we'll get-it-
in-the-neck unless. It has constantly been the
history of amateur radio that, following our
pioneering in new territory, commercial users
come in and occupy frequencies adjoining ours,
and we go through a period of grief from inter-
ference complaints until we finally learn how to
keep ourselves inside our new fenees. That was
notably true of 7, of 14 and of 28 Mec. For the
last several years it hasn't been tremendously im-
portant whether we stayed between 56 and 60 or
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not; there wasn’'t much of anybody else there.
Now repeating history is bringing us neighbors in
that band, people who also bave the right to
operate there and who are entitled to do it with-
out QRM from us. The time has been reached in
the progress of the new art when we must clean
up this band. Two examples will illustrate: (1)
Experimental television service is under way.
Columbia Broadcast System in New York has
the 50-656 channel immediately below our band
and they’ve been surveying. During the past
summer, listening only briefly during daylight
hours, they logged scores of amateurs between 54
and 56 Me., prefectly good W2 stations for the
most part. You can imagine what it must be like
on a typical winter evening. (2) Some of the
government services are putting in gear to use
frequencies just above our band for keying cir-

cuits, to control transmitters on lower frequen-
cies. Won't some ham identify himself unfavor-
ably in high quarters when he overrides the
control signal and takes over the keying of a
high-powered government transmitter!

In other words, boys and gals, the day is upon
us when we must immediately clean house, take
steps to insure that our signals stay between 56
and 60, and generally apply to that band the
same scrupulous care that we necessarily devote
to staying on-frequency in the lower bands.
€)ST"s technical staff is preparing practical help-
ful information on the subject. Let’s take this to
heart right now, people, and govern our 5-meter
operation in such a way as to avoid complaints
from our important new neighbors.

K. B. W,

Radio Amateurs in the Television Picture

Announcing a Planned Program of Technical Coéperation

By James J. Lamb*

mental activities of licensed amateurs in

radiotelephony supplied the initial im-
petus and acceleration for sound broadeasting in
the early 1920’s. Now, over 15 years later, we
radio amateurs have immediately before us the
same opportunity to aid the progress of modern:
television development and perform an important

RADIO history repeats itself. The experi-

public service in traditional amateur fashion.’

That this should come about was inevitable.
Amateur radio provides the logical experimental
proving ground for new developments between
their laboratory stage and their attainment of
widespread practical utility. In performing this
service we have not only benefited ourselves as
amateurs, but we have also earned recognition for
experimental contributions no less important
than the appreciation amateur radio has merited
for emergency and other communication activi-
ties. For a time, it appeared that those concerned
with the technical and economic problems of tele-
vision development would do without experi-
mental amateur aid. According to plan, television
would come out of the laboratory, pass through
a period of field trials conducted by a few re-
stricted groups, and then be presented as & fully
standardized and “perfected” public service—
all under strictly commercial auspices. Participa-
tion of independent amateur experimenters in the
intermediate stage of this program was not con-
*Technical Editor.

templated. Of course not everyone engaged in the
commercial development of television thought
that this would actually work out. And neither
did we. Behind this lies a story.

THE AMATEUR BACKEGROUND

One responsibility of A.R.R.L. headquarters
is to be on the alert for technical trends which
may affect amateur radio; to judge, to the best of
our ability, the possibilities of new developments
as aids or hindrances to the progress of amateur
radio; and on the basis of this judgment to do our
best, by practical action, not only to adapt devel-
opments to our own needs but also to codperate in
their evolution so that progressmay be maintained.

We have actively followed this policy with re-
gard to television since the time of those early
experiments with mechanical systems some ten
years ago. For television is pretty much an old
story in amateur radio. This magazine devoted
considerable space to experimental television sys-
tems during 1928, In fact, there were more arti-
cles on television listed in the index for that year
than articles on radiotelephony, the score being 6
for televigion to 4 for ’phone. General Electric,
in Schenectady, and the late Dr. C. Francis
Jenking, in Washington, D. C., were the principal
sponsors of transmissions on the medium high-
frequency bands with pictures of 24 and 48 lines
~-exceedingly crude by present-day standards
and even too crude to do more than demonstrate
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prineiples at that time. The television content of
QST tapered off to three articles in 1929 (and
telephony scored four). Two of these three articles
were distinctly of a debunking nature—in the
January issue, “Rotten Television,” by The Old
Man, whom we now know to have been our late
president, Hiram Percy Maxim;and, in the March
issue, “What Price Television,” by M. B. Sleeper.
These two stories pretty definitely wrote “finis”
to the amateur’s further expenditure of money
and effort on experimental reception with
mechanical systems.

But this did not mean that the prospect of
experimental television was hopelessly ended for
us. In one of the 1928 articles, “Radiovision,” in
the September issue, Thornton P. Dewhirst had
pointed the way and outlined the basis of what
has become the modern technique in television
reception. He said:

“The use of the cathode-ray tube for the re-
ceiver is worthy of consideration since it opens up
the possibility of real radiovision. In this tube,
a stream of electrons may be moved in two direc-
tions at right angles to each other by means of
either an electric field or a magnetic field. The
window of the tube is covered with a fluorescent
material and the electrons upon striking it cause
it to glow. By means of proper values of current
or voltage and frequency, the small spot of light
ean be made to cover completely the window. ¥For
radiovision work, the use of a material for coating
the window that was not only fluorescent (emits
light when exposed to certain rays) but also con-
tinued to glow for a short period after the ray has
heen removed would be of material assistance.
This will help in causing the vision to persist and
thus give the effect of greater illumination as far
a8 this characteristic is concerned.”

In this same article, the author also outlined
general requirements for satisfactory picture re-
production which still apply—and which are not
yet completely solved. Quoting his words:

. When the elementary area used to build
up our pxcture bears the same proportion to the
whole picture that the individual particle of the
(film) emulsion vi the moving picture bears to the
total number of particles in the exposure, and
{when) some method of transmitting each of
the individual parts with ease and the prob-
lem of synchronism have been completely and
simply solved, radiovision will be ready for the
public.”

Now we must remember that in 1928 the
cathode-ray tube was not the familiarly-known
tool for routine amateur usge that it is today. It
wag then a relatively rare, expensive and some-
what temperamental device restricted to the
realm of the laboratory of the advanced physicist.
But it soon became our conviction that televi-
sion reception ultimately would employ the
cathode-ray tube, and that until the c.r. tube
technique was sufficiently developed, further

amateur activity in experimental television
would be practically futile.

We continued to keep an eye on the ball, but
could not discern anything sufficiently significant
to warrant further QST space until 1931. But in
the middle months of that year the television
pot began to boil sufficiently to give off some

INSIDE A MODERN TELEVISION RECEIVER

steam and evidence of the beginning of the
cathode-ray era became visible. In the early fall
of 1931 Associate Editor Ross Hull and this writer
made an inspection trip to several of the repre-
sentative television camps to learn first-hand just
how much fire there might be under the pot. The
results of this survey were reported by Hull in
the article, “Television—What About 1£?”’ in the
Nov., 1931, issue of QST. The sum and substance
was that the cathode-ray technique promised re~
sults, that higher definition was in sight with “per-
haps 240 lines to the picture,” that transmission
on ultra-high frequencies above 40,000 ke. was
proposed—but that television still was in the
laboratory stage.

THE PRESENT SITUATION

It was not until about a year ago, in the Fall
of 1936, that television had reached a stage where
we became convinced that our active experi-
mental participation would not be much longer
delayed. Technique in the art had reached the
state where refinement rather than new basie
developments had become the ruling order. Ex-
perimental field tests with fairly high-power trans-
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mitters were started. Under the auspices of the
Radio Manufacturers Association, a set of pro-
posed standards was promulgated. So we started
to look for a way into the modern television
picture.

But several questions of utmost importance
had to be answered first. Was there reasonable
assurance that transmission would, in general,
conform to the proposed standards and that such
changes as might be made would be in detail
rather than drastically sweeping? Even though
there were no transmitters using these standards
operating on anything like fixed daily schedules,
would there be at least sufficiently frequent trans-
missions suitable for experimental purposes in
several centers with large amateur populations?
(It was our aim then, as it is our firm purpose now,
not to encourage the building of receivers by
people solely interested in being entertained by
television shows, but rather to present practical
technical information to encourage experiment-
ing amateurs to attack the problems of television
in a constructive way.) Could we secure adequate
practical technical information, with design data
and constructional information on television
receivers of proved performance which would be
suitable for amateur experimental work? Would
the operators of the experimental television trans-
mitting stations codperate in keeping us posted on
their current activities and, possibly, their future
plans? Would the necessary special cathode-ray
tubes and other essential components be made
available? And, finally, did a sufficient number of
amateurs want QST articles on television?

Throughout the past year we have worked to
get the answers to these questions. And we report
here and now that the answer to every one of
them is a resounding, “Yes!”

Taking the last question first, a decidedly
positive answer was given by A.R.R.L. mem-
bers returning the questionnaire sent out
with membership certificates and cards. An
average of the replies for stx months shows that
over one-third (87%, to be exact) of the member-
ship want articles on the theory and practice of
television.

The answer to the question of design data and
constructional dope on practical television re-
ceivers was given by Marshall P. Wilder, W2KJL,
who is not only a real amateur but also one of the
most experienced and competent workers in the
cathode-ray television field that we know of.
We were fortunate to have secured the promise
of his coéperation nearly a year ago, when, while
he was doing independent research on television
tubes, we worked out a plan for just such a series
of articles as he begins in this issue. He also has
been instrumental in codperating with us to have
made available to amateurs essential components,
especially tubes, for construction of experimental
receivers. )

Promises from several manufacturers assure

diversified sources of essential television compo-
nents, including several types of cathode-ray
tubes and their associated components. An en- -
ecouraging feature with respect to the e.r. tube
situation is that the prices are to be eonsiderably
less than ordinary oscilloscope types of the same
sereen sizes—-even though the construction of the
television tubes is more expensive.

Conferences with executives of leading experi-
mental {elevision transmitting stations have
brought promises of full codperation in keeping us
advised on times and types of transmission so
that we can pass this information along to inter-
ested experimenters. We also have been informed
that more frequent transmissions are contem-
plated after the first of the year. No changes in
standards are contemplated, other than the vari-
ations in polarity of modulation and method of
transmitting the brightness component described
in W2KJL’s article elsewhere in this issue—
which the receiver, to be presented subsequently
in QS8T, is designed to accommodate.

THE PROSPECT

One tangible result of all the cumulative effort
that hag gone into this planning is the inaugura-
tion of the series of articles on practical television
reception by Marshall P. Wilder, W2IXJL, in this
issue. These articles will progress in logical order
through the design, construction and adjustment
of a cathode-ray type receiver incorporating the
latest circuit developments. 1t will be capable of
delivering a good picture. But its construction
just should not be attempted by anyone less
capable than the amateur who is well grounded in
the fundamentals of circuit operation, who has
had experience with the building and successful
adjustment of fairly complicated equipment such
a8 a multi-stage transmitter or superheterodyne
receiver. He also should be familiar with the oper-
ating principles of cathode-ray tubes. In fact, he
must have a cathode-ray oscilloscope available
for the adjustment of the television receiver cir~
cuits before any attempt to operate the complete
set is made. Experience with ultra-high-frequency
apparatus and familiarity with the peculiarities
of wh.f. communication, while not so necessary,
will stand him in good stead. The television re-
ceiver is not a simple thing to get going. But there
are hundreds of amateurs who have the required
ability and who will find it just the kind of ven-
ture to satisfy their desire for a good technieal
job to take on.

It must be distinetly understood that the con-
struction of a television receiver is not to be
undertaken by the non-technical “home set
builder” who doesn't know a saw-tooth wave
from a megacycle, no matter how alluring a kit
advertisement may seem and no matter how sim-
ple a “picture diagram” may make the job look.
Most of the real work (and it’s head work) is in

(Continued on page 66)
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Introduction to Modern Cathode-Ray
Television Reception

Fundamentals of Scanning and the Make-Up of the Television Signal

By Marshall P. Wilder,* W2KJL

T IS timely that we take a serious interest in
modern television as a certain future activity

- in amateur radio. In this, the first of a series
of technical articles on practical television, the
general background will be presented.

The purpose of this series is not just to present
purely theoretical television receiver design. On
the contrary, straightforward practical data will
be given, dope that can be used not only to give
an understanding of the principles but also to
make possible the construction and adjustment
of a cathode-ray television receiver that works.
But before tackling the working ecircuits it is
necessary that a great deal concerning the make-
up of the television signal and what goes on in
television reception must be thoroughly under-
stood, so that when the images (or begin-
nings of images) appear on the screen, it will
be possible, by looking at the tube, to tell
what adjustments need be made and where
further effort should be expended to improve
the quality. Only by a thorough understand-
ing of the fundamentals, coupled with actual
experience with a working television re-
ceiver, will it be possible for the amateur to

participate usefully in the devel- §re
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opment of this new art.

SCANNING

No picture or scene is properly
intelligible to the human eye unless it can be
perceived instantaneously as a complete whole.
Unfortunately, no practical electrical communica-~
tion system is capable of handling more than one
element of information at any instant. The inabil-
ity of electrical communication systems to trans-
mit a picture as a whole makes it necessary to
dissect the picture into a large number of small
elemental areas—to transmit them one by one,
and to reassemble them in their appropriate posi-
tions at the receiver, in order that the observer
may view the scene as a whole. If this process of
dissection and reconstruction is performed a
sufficient number of times per second, the eye
receives the impression of a complete picture as a
result of the phenomenon of “persistence of
vision.” This dissection of the picture into small
elemental areas is known as scanning.

Although scanning may be performed in several
ways, it is usual to scan the picture in lines from

* National Union Radio Corp., 57 State 8., Newark, N. J.

left to right and to proceed line by line from top
to bottom, in much the same way as one’s eye
scans in reading the pages of this magazine. This
system, with a modification known as interlacing,
has been adopted in modern practice.

Interlaced scanning requires that one line of
the subject be scanned, then a line skipped, then
another line scanned, and so on, until the whole
scene has been covered, in alternate lines, from
top to hottom. Then the scene is scanned again,
getting those intervening lines that were not
scanned previously. Interlaced scanning has the
distinct advantage that the number of views per
second presented to the eye is double the number
with straight scanning; and, although the number
of picture elements transmitted is no- greater

Water analogy of
cathode ray tube
in gperation

Fluorescent Screen

Focusing Fleld

vty

~/
Heaterand 6";;/ A4 Az
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FIG. 1—ILLUSTRATING THE PICTURE-REPRO-
DUCING ACTION OF THE CATHODE-RAY TUBE

than in straight scanning, the rate at which flicker
oceurs is twice as fast and above the rate at which
flicker is annoying to the eye.

Television to-day is received on a cathode-ray
tube. Referring to Fig. 1, we have a tube consist-
ing of a source from which a beam of electrons
is projected onto a screen, a means of deflecting
this beam so it will terminate at any desired spot
on the screen, and a means of controlling the num-
ber of electrons in the beam. Let us study each
part separately, and thereby properly understand
the action of the whole.

A simple analogy of the cathode-ray tube is
difficult to find, but if’ we consider a fine jet of
water as a stream coming from s nozzle, which
can be moved backward and forward, or up and
down, we can more easily understand the action
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taking place. If, as in Fig. 1, a nozzle were set up
before a screen and then moved from left to right
it would draw a line of a width equal to the
diameter of the stream. If we jerk this stream
back to the left very many times faster than we
moved it over from left to right, only & compara-
tively few drops of water will strike the screen
during the return trip; and if we return from right
to left in a slightly downward direction, the jet

b
b
w b b b b
w
w w W w
B w! G B!
G
w

CARRIER NEGATIVE MODULATION (%o O.C.)

NEGATIVE MODULATION (Plus D.C.)

of wetness; and if the valve were controlled in
some proper sequence, & picture might be
produced.

Of course it would not be possible to make such
a piece of apparatus work as a television receiver
because of the inertia of its moving parts. But,
in & cathode-ray tube the stream is an inertialess
electron beam. Since electrons are invisible, only
the effect of their impact on the screen can be
seen. This impact is visible
when electrons strike certain
salts, notably zine and cad-
mium sulphide or their sili-
cates. A coating of one of
these materials is applied to
the ingide of the bulb in a thin,
even layer so that the beam
striking any part will show up
at the point where it impinges
as a more or less bright spot
of light. .

The intensity of this light
can be controlled by varying
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the density of the electron
beam. This control action is
similar to that employed in an
amplifying vacuum tube, the
flow of electrons from the
cathode being controlled or
modulated by varying the
voltage on a grid in familiar
fashion. After this control or
modulation, the emitted elec-
trons getting past the grid
are assembled by a focussing
field which bundles them into
a narrow beam and urges them
in & forward direction between
two deflecting fields, one

FIG 4

FIGS. 2, 3, ¢ AND 5—FQUR TYPES OF TELEVISION
SIGNAL R.F. WAVES REPRESENTING SCANNING
OF SIMPLE IMAGES

In each figure, W and W’ correspond to a black vertical
bar on a white l’:ackzround, G and G’ to a white vertical
bar and a black vertical bar on a gray background, B and
B’ to a white vertical bar on a black background. The
small letters b and w on the diagrams indicate the voltage
corresponding to black and white, respectively. The aver-
age amplitude and the voltage difference between b and
w are intended to be the same for each condition. The
synchronizing signals are the maximum parts of the wave
plitude with n ive modulation, and the minimum
parts with positive modulation. Without d.c. modulation,
the carrier amplitude is constant and the peak amplitude
wvaries in accordance with pedestal height. With d.c.
mody‘lat}on thei carrier amplitude varies but the peak
b e remaing

will be ready to start again from left to right and
draw a second line, and so on to the bottom of the
screen, where a quick jerk up to the top would
set the process to begin again., To carry the
analogy further, we might control the density of
this stream by manipulating a valve. If we vary
the amount of water projected, the result will be
gome sort of an image consisting of varying values

F1G.5

horizontal and the other verti-
cal. The two fields may be
either electro-static or electro-magnetic.

The strength of these crossed fields is varied
in the proper sequence by local oscillators con-
trolled by synchronizing impulses derived from
the received television signal. Thus the modulated
beam is made to move across the fluorescent
screen horizontally in practically straight lines,
and vertically from line to line, in & manner sim-
ilar to that outlined in the water analogy, so that
a picture of varying light intensity can be
obtained.

Before considering further the actual details
of how a television picture is produced in a mod-
ern cathode-ray receiver, it is well to summarize
the six essential requirements which must be
satisfied.

First, & beam of electrons of very small cross-
section must be produced and made to strike a
screen of special material which will reveal the
beam’s incidence at the point of contact as a spot
of light.
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Second, the beam must be made to gcan a given
area in a proper sequence.

Third, the density of the beam must be capable
of variation by the received impulses from the
television transmitter,

Fourth, the speed of travel
of the beam on the receiving
tube screen must be the same
as that of the scanning beam
at the transmitter. This is ac-~
complished by setting the
oscillator which generates the
deflecting field to run at ap-
proximately the correct rate
and then applying correcting
impulses at the completion of
each line and at the comple-
tion of each half-frame or
field. These correcting im-
pulses are extracted from the -
signal received from the trans-
mitter and are known as
synchronizing impulses,

Fifth, blanking impulses,
also from the -transmitter,
must be extracted from the
received signal and applied to
the beam during the retrace of
each line and during the fly-
back to the top of each half-
frame s0 the beam will not
have sufficient intensity to
show up as light during the return trace.

Sixth, and finally, the average brightness of the
picture must be transcribed from the incoming
signal. Since the average brightness is of a rela-
tively fixed nature, only varying occasionally as
when the scene shifts from a dimly lighted room
into a bright- one, the average brightness varia-
tion must be considered as of very low frequency
—or practically d.e.

There is now nearly general agreement on the
technicalities for meeting these six requirements
in practice—except on the method of transmit-
ting the average brightness level and on the
polarity of modulation which should be em-
ployed. With regard to transmission of informa-
tion giving the average brightness or background,
two methods are being used experimentally at the
present time. One method employs modulation of
the transmitted r.f. signal by d.c. which varies in
accordance with the average brightness of the
scene televised. The other method utilizes the
variation in the amplitude of what is known as
the pedestal component of the complete signal to
control the average brightness of the received
picture, as will be deseribed later. The'second un-
settled point is whether the polarity of modula-
tion should be negative or positive. With modu-
lation of negative polarity, maximum amplitude
of the modulated wave corresponds to black and
minimum amplitude to white; while with positive

modulation, maximum amplitude of the wave
corresponds to white and minimum amplitude
to black. The differences between televigion
waves of positive and negative polarity, with
and without d.c. modulation, are illustrated ! in

THE AUTHOR TESTING AN EXPERIMENTAL SUPERHETERODYNE
TYPE TELEVISION RECEIVER, ONE OF THE MODELS DEVELOPED
BY HIM IN PREPARATION FOR THE SERIES OF ARTICLES OF WHICH
THIS IS THE FIRST

Figs. 2, 3, 4 and 5, which will be discussed later.

Wkile these two technicalities affect the design of
the television receiver, an experimental recetver em-
ploying electronic scanning can be readily adapted
to recetve any one of the types of transmission now in
use.

The current American system employs 441
lines. These 441 lines are broken up into two half-
frames of 22014 lines each. Approximately 2014
lines of each half-frame are employed for trans-
mitting the field-frequency synchronizing im-
pulse, as well as for blocking out the frame return
trace. At the end of each line is a synchronizing
impulse consisting of a pulse riding on a pedestal.
The pedestal voltage is rectified and the resulting
d.c. voltage determines the average brightness of
the received image in accordance with that of the
scene transmitted. These pedestals are used also
to block the grid of the cathode ray tube to re-
move the return trace during the fly-back of the
spot at the end of each line. To do this, the pedes-
tal component is separated from the signal and
rectified. The resulting d.c. voltage is automa-
tically applied to bias the grid of the cathode-ray
tube during each line, the video-frequency vol-
tage being superimposed on this bias.

Meanwhile, the grid, under control of the video

1 Reproduced by permission of the author and publishers
from the article, “Standards in Television,” by H. M. Lewis
(Hazeltine Service Corp.), Electronics, July, 1937.
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(picture element) modulation portion of the sig-
nal, determines the instantaneous brightness of
the spot. In other words, the pedestal at the end of
each line sets the d.c. grid bias and the video sig-
nal in between pedestals changes the intensity
along each line. This is continued line by line to
make up one half-frame. There are two half-
frames interlaced to form one frame or picture.
Thirty such completed pictures are transmitted
in one sccond; that is, the frame or picture fre-
quency is 30 per second, and the half-frame or
Jield frequency is 60 per second.

In Fig. 2, a typical signal with negative modu-
lation is represented. With the signal of Fig. 2-W
a black bar on g white background would appear.
The second picture, Fig. 2-G, corresponds to &
white bar and a black vertical bar on a gray back-
ground, and Fig. 2-B to a white vertical bar on &
black background. Figs. 3, 4 and 5 are for the
same patterns with other types of modulation,
which will be discussed later.

ANALYZING A TELEVISION SIGNAL

Fig. 6 represents a part of two half-frames with
their line- and frame-synchronizing pulses, for a
television signal wave with negative modulation.
‘The pulses appear on the leading edge at the top
of a pedestal. The width of the pedestal is equal
to 1/10th of a line length. The pedestal voltage is
used to bias the grid of the cathode-ray tube be-
yond cut-off during the retrace of the spot and to
transmit the background brightness component,
as previously explained. The drawing shows
where the video signal stops and the synchroniz-
ing and blanking signal begins. Note that the
video signal amplitude extends only part way up
to the maximum amplitude of the complex signal,
All signals in the region above this limit will auto-
matically bias the grid of the picture receiving
tube black. This region is therefore known as the
“‘blacker-than-black’ region, and in it all syn-
chionizing impulses can be transmitted without
appearing in the pattern of the received picture.
‘With negative polarity and no d.c. modulation,
the average voltage of the video modulation is
constant, but the height of the pedestal varies. As
previously discussed, this changing pedestal am-
plitude conveys the average picture brightness.
In Fig. 2-W the height of the pedestal is a maxi-
mum, and the picture background is white. In
Fig. 2-G the pedestal is one-half the height it was
in Fig. 2-W and, in this case, the background is
gray; that is, half-way between black and white.
In Fig. 2-B, where the pedestal height is zero, the
background is black. Thus, we find our trans-
mitted signal consisting of three major parts—

FIG. 6—CORRESPONDING SECTIONS OF TWO
INTERLACED HALF.-FRAMES OF A TELEVISION

° SIGNAL, SHOWING THE RELATION BETWEEN

LINE-FREQUENCY AND FRAME-FREQUENCY
SYNCHRONIZING PULSES
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video signal, synchronizing pulse and pedestal.

If we return now to Fig. 6, and study the line
and frame synchronizing pulses, we see the line
pulse occurring in proper phase relation at the end
of each line. A frame-frequency pulse occurs dur-
ing a 2034-line interval every sixtieth of a second
and consists of a group of serrations, from “X” to
X on the diagram. Now it might appear sim-
pler to transmit one long 60-cycle impulse for
frame synchronization; but during such a long
pulse, the line-frequency sweep generator would
get out of synchronization. Therefore, it is neces-
sary to transmit the line impulses during the
frame impulse to keep the line-sweep generator
constantly in step.

In the section called the frame or vertical syn-
chronizing impulse region, extra impulses of a
frequency which is a multiple of the line pulse
frequency are inserted. These pulses will not dis-
turb the line synchronization but will make the
gynchronizing impulses identical in phase and
number in the region ‘“Y-Y.” Hence, integration
of the frame impulse *“Z-Z"’ can be accomplished
in an RC circuit with less critical adjustment of
the line- and frame-impulse separation circuit,
allowing the low-frequency sweep generator to
return the spot to the top of the screen ready to
start the second half-frame without interrupting
the line synchronization.

Interlacing of the lines of each frame is con-
trolled by the phasing of the line-synchronizing
impulse. These impulses are evenly spaced during
the half-frame. They begin one-half line earlier
on the first half-frame, as at “E’ in Fig. 6. They
begin g little later on the second half-frame, as at
“L” in Fig. 6. Each time a half-frame of 22014
lines is drawn, the line placement will shift (up or
down) a line-width on the cathode-ray tube
screen. During the second half-frame, for in-
stance, as the first impulse “L’’ is purposely de-
layed a half-line, the top line will be just one line-
width lower down. This second half-frame of lines
will fill in between the lines drawn during the first
half-frame to complete one complete frame or
picture.

The system which has been described in detail
is that employing negative polarity without d.c.
modulation to correspond with changes in aver-
age brightness. Although this system has been
principally used for experimental transmission in
this country up to the present time, it must be
emphasized that there is no definite assurance
that it will be the one used ultimately by the
broadcasting stations. As previously mentioned,
at least three other combinations are possible.
That represented by the wave diagrams of Fig. 5,
employing positive polarity with d.e. modulation,
is preferred by s considerable number of engi-
neers, for instance, 12 This is the type of signal
transmitted by England’s television station.

% H. M. Lewis and A. V. Loughren, *“Television in Great
Britain,” Electronics, Oct., 1937.

Both systems have certain desirable characteris-
tics for the particular service in which they are
employed.

All four systems can be received on the same
experimental television receiver, provided a suit-
able circuit is incorporated to restore the d.c.
component and provision is made for reception of
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FIG. 7—BLOCK DIAGRAM OF THE UNITS OF A ‘
TELEVISION RECEIVER

signals with either positive or negative modula- -
tion. A special circuit will restore the d.c. regard-
less of the manner in which it is transmitted, .
while a simple switching arrangement can be used
to change the detected signal polarity to accom-
modate either position or negative modulation.

It has been decided recently that a series of
tests will be run by television broadcasters to de-
termine which of these methods will be the most
acceptable under actual operating conditions and
will make the manufacture of television receivers
the easiest. A receiver designed to be instantly
adaptable to any one of the four types of signals
will place the amateur in an especially effective
position, since he will then be able to codperate in
the tests and furnish valuable information as to
which method gives the best signal-to-noise
ratio, which method causes the least difficulty in
synchronization, and produces the best picture.

The receiver which will be described in subse-
quent issues of QST has been designed to have
this desirable adaptability.

A WORD ABOUT STANDARDS

The tentative standards which are in use by the
experimental transmitters on the air at the time
of this writing, are as follows:

1. Frequency allocation, 42 megacycles to 90
megacycles, excepting the amateur 56- to 60-Me.
band; also an experimental band starting at 120
megacycles.?

(Continued on page 68)

3 New orders of the Federal Communications Commis-
sion change this allocation set-up, establishing the following
channels for television: 44-50 Me., 80-56 Mec., 66-72 Mec.,
78-84 Mec., 84-90 Me., 96-102 Me., 102-108 Me., and 12
additional channels above 156 Me. This allocation does not
become finally effective until Oct., 1938, however, and
modification is possible before that time. See “The Editor's
Mill,” elsewhere in this issue,—EDITOR.
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ARR.L. Copying Bee—December 10th

" actly is the special pride of the earnest
- amateur, the mark of technique that sets
him apart and makes him an amateur. This is
the annual opportunity to have an interesting
hour checking up on ourselves to note our prog-
ress above the mere license requirement. The
winner or as many as submit perfect copies will
receive a striking bronze medallion award from
A.R.R.L. Like the previous Bees this will give
hams a chance to try copying some unusual
word combinations, figure groups, and simple
punctuation. There may be trick words, or
misspelled words and plain

-)!‘BILITY to copy code accurately and ex-

QST. The schedule of transmissions for Friday
night, December 10th is shown below:

The rules for taking part in the copying bee;

(1) Any amateur operator, not having access
to the tape or transmission copies, and copying
wholly by ear, is eligible.

(2) Mark one copy as your “best’”’; only this
one copy shall count, but report all the above
stations that you can hear to us. Keep copies
other than your “best” to check yourself when
we mail out the official texts to you.

(8) Print your name, call signal, and address
plainly on each entry.

{4) Send in original copies.

language groups sent in no par-
ticular sequence. It’s an excel-
lent opportunity to check up on
our personal operating ability.
Are we as good abt the basic
business of knowing our code
stuff as we think we are? A fea-
ture of genuine interest to every
patticipant: The League will
return all papers (except win-
ners) with a copy of the trans-
mitted texts to each participant
with a confidential rating. This
report on standings will be
made as soon as feasible after
the closing date for mailing of
copies. Transmissions will all be

Re-copying messages invariably
introduces errors and detracts
from eredits.

(5) Copies must be mailed
bearing a postmark in the year
1937 to be counted. Mail at
once or within five days to
make sure.

{6) Every contestant must
certify he has not been em-
ployed as a commercial or gov-
ernment radio, Morse or cable
operator in the last year. This is
strictly an amateur contest. The
following exceptions, however,
shall be eligible: (2) Holders of
commercial licenses without ex-

60 words in length. The sending
will be by tape at about 25 words per minute. It
will be a test to copy what you hear.

The following stations, all using ‘‘automatic”
equipment, have been selected in the different
time zones, Care will be taken to make all mes-
sages equally difficult by different words, word
order, errors, ete. 1t will be worse than useless to
try to correct or compare messages. However we
urge everybody that knows the code at all to
take part. Send in whatever you get, however
little that may be. Check on your own profi-
ciency and have some good fun at the same
time.

In addition to the confidential rating you will
receive you have a chance to win, and all par-

perience under same. (b) Such
holders ('phone licensees or technical attend-
ants) whose duties have not been telegraph op-
ergting within one year.

"The transmitting stations will each send V’s
and identify themselves for ten minutes before
scheduled times above. All amateurs are re-
quested to note the frequencies listed and try
to codperate by keeping silence on these chan-
nels during copying bee transmissions, which
start at the time indicated. Here's luck in the
copying bee, and remember, write down

Just what you hear. If the transmission or what

you can get is fragmentary, send it in just
the same, so you receive credit, and we can
send you the official texts for your examination.

ticipants will be mentioned in the report in -8, B H.
Station Frequency ES8.T. C.8.T. M.8.T, PIT.
WIAW (W, Hartford)................. 3825/7150 kes. 9:15 pae. 8:16 p.u.  T:15 P 8:15 P
W2AYN (New York)...........ovvuss 7290  kes. 9:16 p.M. 8:15 v.m. 7:15 p.M. 8:15 e
WOUZ (Chicago). ... cvvivrnvinnninn 7003  kes. 10:15 p.m. 915 p.M. 8:15 p.M. 7:15 P.M.
‘WOBAZ (Louisville) . . .........ovn e 3810 kes. 10:15 2. 9:15 p.u. 8:15 .M. 7:15 p.M.
W6AM (Long Beach),................ 7250  kes. 13:15 pous. 10:15 ».u. 9:15 p.M, 8:15 p.M.
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An Improved Dual-Diversity Receiver for
High-Quality 'Phone Reception

By J. L. A. McLaughlin® and Karl W. Miles*

receiver,! employing the automatic syn-
chronizing circuit devised by J. J. Lamb
and built by the first of the authors of the present
article, has been in operation for nearly two years
at XE1G, the station of Dr. James M. B. Hard,

THE original single-control dual-diversity

at Cuernavaca, Morelos, Mexico, and has satis-

factorily completed over 5000 hours of trouble-
free service. It hag conclusively demonstrated the
practicability and the desirability of diversity
reception for amateur and experimental com-
munications work. Even with two antennas
spaced but 50 feet apart, good diversity action

model is more compact, with an improved layout.
The infinite-rejection if. system * has been in-
corporated, giving improved selectivity charac-
teristics with means for the elimination of adja-
cent-channel interference. A simpler and more
rapid coil-switching system is employed. The
frequency range is from 36 megacycles to 545
kilocyeles, divided into five bands. (We have in-
cluded the standard broadeast band, not because
any large improvement in broadeast reception is
obtained by using diversity, but because we like
to listen to the programs once in a while.) Elec-
tro-mechanical band spread is used so that the

THE IMPROVED DUAL-DIVERSITY RECEIVER IS DESIGNED TO GIVE BAND-SPREAD TUNING AS WELL

AS GENERAL COVERAGE FROM 545 KC. TO 35 MC. IN FIVE RANGES
‘The matching auxiliary unit at the left is the powelr sg}x[{)l};jor the main receiver. That at the right contains the push-
e di:

pull 6L6 output amplifier with its own power supply.

versity meter unit on top connects by plug and cable to

the voltmeter tubes in the receiver. Operating controls are identified in the text.

hasg been obtained, especially on the 14-Me. band.
Dr. Hard reports that many times when fading
conditions and heterodyne interference become so
bad as to make his other single reccivers useless,
the dual-diversity still brings in an intelligible
gignal. From the experience gained in the build-
ing of Dr. Hard’s receiver, plus additional work
through the past spring and summer, the new de-
sign described in this article has been completed.

Improvements have been mainly in simplifying
the mechanical design and improving the if.
amplifier, with the consequence that the new

* The Hallicrafters, Inc., 2611 Indiana Ave., Chicago, 11l

11, J. Lamb and J. L. A. McLaughlin, “Dual-Diversity
'Phone Reception with Single-Control Tuning,” QS8T, Msy,
1936.

hand-spread dial can be calibrated for each of the
four amateur bigh-frequency bands (28, 14, 7 and
3.5 Mc.). A pointer above each dial indicates the
proper scale for each setting of the band-change
switeh,

PRINCIPLES OF DIVERSITY RECEPTION

Before deseribing this new receiver in more
detail, it might be well to digress for a moment
and review briefly the principles of diversity re-
ception and the benefits as compared to the best
single-receiver methods. The principal improve-
ment is, of course, in the reduction of fading

? K. W, Miles and J. L. A. McLaughlin, “New IF.

Amplifier System with Infinite Off-Frequency Rejection,”
QS8T, Nov., 1937,
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THE TOP VIEW OF THE COMPLETE RECEIVER WITH COVERS REMOVED
SHOWS THE SEPARATE IL.F. ASSEMBLIES EITHER SIDE OF THE HIGH-FRE-
QUENCY CIRCUITS IN THE CENTER

The coil assemblies for the h.f. stages are separately shiclded.

effects. Fading is the result of several waves from
the same transmitter arriving at the receiver over
different paths. The signal delivered at the output
of the receiver is the resultant of these sceveral
waves, which arrive over paths differing in direc-
tion and length, and which are of varying ampli-
tude and phase. The most vicious fading at high
frequencies is experienced when two or more of
these waves are of approximately equal ampli-
tude. The phase angle between the waves arriving
over varying paths is continuously rotating and
when the amplitude is the same in two waves and
the signs are opposite, the resultant is zero or
“no signal.” This is what may take place when a
good signal suddenly takes a dive below the noise
level. For a pretty good picture of just what di-
versity offers, let us refer to the original article in
May 1936 QST, particularly the following:

“The lead to & method of solution (of fading)
lies in the happy fact that a signal does not fade
identically in two antenna locations at the same
instant, even when the two antennas are spaced
only a relatively small distance apart, or when
they are near to each other and in different planes
of polarization. In other words, there is consider-
able diversification in the fading of a radio signal,
not only as regards space but also as regards
polarization. Diversity reception is the method
which takes advantage of this vulnerable gpot in
fading’s armor.

“The basic idea is to pick up the signal waves
on two or more different antenna systems and
then combine the signals in a common receiver
circuit. While it might seem possible to accom-
plish the result by coupling the several antennas
to a single receiver in such fashion that the signal
amplitudes are added at r.i., this simple method
is impracticable. An input coupling arrangement
for several antennas might be phased to give
addition of the r.f. amplitudes under constant
gignal phase conditions; but constant r.f. phase

conditions just do not
exist. Variation in phase
conditions is inevitable
in the phenomenon of
fading, The combining
operation must take place
in some part of the re-
ceiver circuit where un-
predictable radio-fre-
quency phase differences
are no longer of conse-
quence. It is only in the
output of the final de-
tector, where we have
the rectified envelope
of the signal to work
with, that the combin-
ing operation becomes
practicable.”

The latest commer-
cial space-diversity re-
ceiving system uses three antennas spaced about
1000 feet apart and generally located at the cor-
ners of either a right-angle or an isosceles triangle.
Three separate and individually tuned receivers
are used, each connected to one of the three an-
tennas. Detector outputs of the three receivers
are tied together across a common load. Com-
bining the signals after rectification results in
audio output which will be the average of the sev-
eral signals. By virtue of common a.v.c., the
receiver with greater signal input takes control
of the gain of all three receivers and supplies
practically the total output. The gain of the other
receivers, at that instant of time, is so reduced
that the noise they would otherwise contribute is
made negligible. This gives a signal-to-noise ratio
approaching that of the particular receiver in
control at this instant and results in a consider-
ably higher average signal-to-noise ratio than can
be obtained with the single-receiver method of
reception.

While the type of system with separate tuning
of each receiver is ideal for commercial commu-
nication work, where a diversity unit is used to
receive from only one or but a few transmitting
stations and on one frequency for hours at a time,
it is, nevertheless, hardly adaptable for use in
amateur communication work. As was pointed
out in the previous QST article,! separate tuning
still left the operation complicated and too time-
consuming for practical amateur work. (Just tune
in a signal on the crowded 4-Me. 'phone band
some busy evening on one receiver, and then try
to tune a second receiver to the same signal—and
find out how much time it takes. And as for si-
multaneously tuning both receivers across the
band looking for the answer to a CQ —1)

The single-control dual-diversity system differs
from the commereial diversity system in that in-
stead of using separately tuned receivers with
individual high-frequency oscillators, a common

8
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oseillator is used which feeds the first detectors of
two receivers. The tuning condensers of the r.f.
circuits of the two receivers and the common oscil-
lator are ganged together. Besides the virtue of
simpler tuning, the dusl-diversity method with
its common oscillator is, we believe, an improve-
ment over the commercial practice of using sepa~
rate oscillators with each receiver. Ignoring the
tuning complications of operating two or more
receivers on the same signal, the common oscil-
lator system eliminates the need of the expensive
precautions found necessary in the commereial
type to prevent the high-frequency heterodyne
oscillator of one receiver from
feeding into one of the other
antennas or input circuits.
With separate oscillators it is,
of course, practically impos-
gible to obtain perfect syn-
chronism for any appreciable
length of time. Hence, in the
commercial system, it has
becn found necessary to keep
stray oscillator leakage from
one receiver as much as 140
db below the signal level in
the input eircuits of the other
receivers.®

CIRCUIT ARRANGEMENT

The single-control dual-
diversity receiving system
consists of two complete r.f.,
if. and second-detector cir-

cuits with a common rf. ORDERLY WIRING AND PLACEMENT OF COMPONENTS PREVAILS

heterodyne oscillator, com-

mon a.v.e. and one sudio

amplifier. Two stages of r.f. are used ahead of the
mixer stage of each channel. The five coils for
each stage, together with the necessary trimmer
and padding condensers, are housed in a separate
shielded box. Referring to the top view, the first
box toward the back of the set is the first r.f. stage
for receiver “A.” The second box is the first r.f.
stage for receiver ‘“B.” The third box is the sec-
ond r.f. stage for receiver “A,” the fourth box is
the second r.1. stage for receiver “B,” and so on to
the last box (larger than the others) which con-
taing the coil assembly of the commmon r.f. hetero-
dyne oscillator. A seven-gang variable condenser
with double rotors (one for band-set dial the
other for band-spread) is mounted below the coil
boxes in a separate shielded compartment.

Hach box contains the necessary switches to
shift from one band to another, a long shaft
through all the boxes shifting the switches to-
gether in proper sequence.

A shield will be noted between the tubes in the
r.f. section. This is employed not so much to keep
down coupling between tubes of the same receiver

8 J. B. Moore, “Recent Developments in Diversity Re-
ceiving Equipment,” R.C.A. Review, July, 1937,

eircuit but rather to reduce cross coupling be-
tween tubes of the two receiver circuits, “A’” and
“B.” Fairly good isolation between the two cir-
cuits must be maintained to prevent cross-talk
from impairing good diversity action. In the pres-
ent set-up the isolation between circuits “A” and
“B” is approximately 40 db, which proves to be
sufficient, and most of the residual coupling
is between the 6L7 mixers in the injection
eircuit.

The i.f. amplifier for each channel uses three
gtages with iron-core transformers tuned to 465
ke. in the infinite rejection system described in

i

BELOW DECK

November QS7.? This is a radical departure from
previous systems in that two of the i.f. coupling
circuits of each receiver are in themselves infi-
nitely selective in rejecting off-frequency inter-
ference at a particular frequency. As used in this
receiver, the first rejector in circuit “A” is fixed at
5 ke. off-resonance on the high-frequency side and
the second (variable) rejector is normally set at
minus § ke. In circuit “B” the first rejector is
fixed at 5 ke. off-resonance on the low-frequency
side and the second (variable) rejector is nor-
mally at plus 5 ke. The variable rejectors can
be swung 5 ke. either side of resonance for the
purpose of wiping out a particular interfering
signal,

It has been found in practice that when the re-
jectors are set close to the resonance frequency
(within 1 ke., for instance), the power-factor cor-
rector resistor (B3 of Fig. 2 in the Nov. QST
article) becomes quite critical for infinite rejec-
tion; so & variable 1000-ohm resistor in series
with the proper fixed resistor is used in each
circuit as a vernier to permit close adjust-
ment for maximum rejection under such con-
ditions.
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FIG. 1—SIMPLIFIED FUNCTIONAL DIAGRAM OF THE IMPROVED DUAL- DIVERSITY RECEIVER CIRCUIT

To avoid confusion, the seven-gang band-spread tuning condenser is not indicated in
this schematic. Each of its seven sections is simply connected in parallel with the corre-
nding section of the seven-gang band-set con er shown. For the same reason, the
ull complement of 35 coils is not indicated, but one coil set being shown in each stage.
ote that adjustable series condensers as well as parallel trimmers are used in the r.f.
circuits for better full-range tracking, The output of the common h.f. oscillator, which is
the feature insuring automatic synchronous tuning of the two receivers, is applied to
the injection %*&a of the two 6L7 first detectors. The oscillator is the high-mutual triode
type 6J5G, chosen because of its good output and reliability at very high frequencies.

There is little mutual coupling between the first detectors because of the good screening
which isolates the injection grids from the signal input circuits. The i.f. amplifier sys-
tem of each receiver is a duplicate of the infinite-rejection unit described in Now. QST.
Receiver “B” is not shown in schematic form because it duplicates the circuits of Re-
ceiver “A?’ throughout. The meter connected in the bridge cirvcuit, near the center of
the diagram, indicates the gain balance of the two receivers. Immediately above this
meter is SW1, the three-position diversity switch which cuts in either receiver alone, or
both in diversity. Decimal capaci lues are pfd., whol ber values are pufd.
Resistance values are indicated in ohms, “M’* meaning thousands.
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CONSTRUCTIONAL FEATURES

The mechanical construction is quite unique.
A conventional chassis is not used. A heavy steel
frame of U-shaped angle construction is the
main support of the various units. This frame is
mounted between two larger frames of similar
construction which form the sides of the cabinet.
Another U-ghaped angle frame with reinforced
corners is boited to the bottom. The cover, in-
stead of being just a flat piece of sheet metal, is a
solid box-shaped unit. The front panel follows the
same general design of reinforced construction.
The two gide pieces are box-shaped and give good
support for the main center panel. The whole
makes for a very rigid assembly, strictly fune-
tional in design and pleasing in appearance.

The front panels are aluminum finished with
“alumilite.” (A heavy aluminum oxide is de-
posited on the surface of the aluminum by
electrolysis, which gives it a tough permanent
tinish.) The main dials are similarly treated. To
insure good frequency stability, excessive heat is
kept out of the receiver by building the power
supply and power audio amplifier in separate
boxes of similar construction to that of the re-
ceiver. These units are placed at the sides of the
main receiver and conform to give unified appear-
ance.

A few words about the mechanics of the tuning
mechanism. Both rotors of the 7-gang variable
condenser are fitted with split worm-gear drives.
Both of the large 6-inch dials are direct reading in
frequency, & separate scale being used for each
range. This is a great help in tuning, in setting
and re-setting the different frequency ranges
without reference to calibration charts or tables.
The band-set dial calibrations hold true provid-
ing the band-spread dial is set to zero. The band-
spread dial calibrations for each of the ham bands
are effective when the band-set dial is set to the
high-frequency end of the particular ham band
being used. This dial is directly connected to the
worm shaft and requires 35 complete revolutions
for one complete span of its associated main dial.
The outer rim of each of the main dials carries a
seale having 35 equal divisions. One revolution of
the micrometer dial (behind the panel) moves the
main dial one division. Since the micrometer dial
on the worm shaft is calibrated with 100 divisions,
the dial setting can be read with an accuracy of
one part in 3500. This auxiliary micrometer cali-
bration is for use when greater calibration ac-
curacy is needed than that supplied by the direct
frequency calibrations on the particular scale be-
ing used. This micrometer calibration arrange-
ment allows a scale length equivalent to approxi-
mately 35 feet. The scheme is not entirely original
with us, as it has been used for some time by sev-
eral of the well-known laboratory instrument
manufacturers for applications in which precise
calibration is highly desirable.

(Continued on page 76)

Low-Power Contest Results

THE August Low-Power Contest (for stations
using 256 watts or less) turned out in some
respects to be a miniature Field Day. Some 60
per cent of the 137 operators participating did
so from portable stations “in the field.” 54
operators manned 46 stations at home locations,
83 operators manned 26 field stations. Comments
from participants bring out the fact that low
power gets results. The fellows to whom low
power was a new experience, marveled at the
results obtained even though the meters were
not banging over onto the pins. The regular low
power men justly demand, “Chalk up one for
our sidel”

Scoring was simplified as much as possible.
Each contact counted one point. An extra credit
of 10 points could be claimed for sending a
message to A.R.R.L. HQ’s reporting transmitter
tube line-up and power supply equipment. The
sum of claimed points were multiplied by 1.5, if
either the receiver or transmitter was self-
powered, and by 2, if both transmitter and
receiver were supplied from a source independent
of the public mains; 25 watts input to the final
stage of the transmitter could not be exceeded in
any case. But one transmitter and one receiver
were permitted to be used at any one time at any
station,

‘The leader in this first exclusively low power
contest was W2DXKJ-2, operated in the tower
at 40 Wall Street, New York City, by Arthur H.
Lynch, W2DKJ, A. J. Haynes, W2JHV, and
P. A. Denonn, W2IGK. These men worked 107
different stations for a score of 234. And now
for the surprise—all work was with about 8 watts
input on 56-Mec.! W2DKJ has always been an
enthusiastic participant in field day operations,
making a new record for 56-Mec. F.D. work in the
June affair. The experience gained in previous
doings certainly paid dividends! FB, DKJ, JHV
and IGK!!

The three-man crew of the Central Colorado
Radio Association’s entry, WOPWU-9, came in
second with 172 points. . . . 76 QS0s, self-
power being used throughout. Operation was
from Flagstaff Mountain, Colo., 'phone and c.w.
being used on 1.75, 14 and 56 Me. Power was
obtained from s gas driven generator.

Third in line was W8IFD-8 at Camp Aharah
(Y.M.C.A. camp), about 140 miles north of
Kalamazoo, Mich. The three operators here
{WB0OBP, WBQQE and WSIFD) emerged from
the battle with 160 points from 70 QSO’s. 3.5, 7-
and 14-Me. ¢.w. and 3.9-Mec. 'phone were used.
Storage battery and ‘“B” batteries for the re-
ceiver, storage battery and genemotor for the
transmitters, constituted the power source.

So close behind WSIFD-8 that you can hardly
notice the difference is VE3GT . . . 159 points

(Continued on page 80)
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¢  What the League Is Doing e

League Activities, Washington Notes, Board Actions—For Your Information

Preparations for the American
regional conference at Habana
and for the world conference at Cairo are sub-
stantially complete at this writing. In fact, by the
time these words appear in print the Habana
conference will be about over. Qur aims at the
latter conference are to see all the amateur bands
confirmed as exclusively amateur within the
American region, to prevent the overrunning of
the 7-Me. band by ’‘phone, to obtain region-wide
authority for the handling of third-party friendly
messages by amateurs, and to effect amateur
participation in the Pan-American Radio Tech-
nical Union. We should have some preliminary
reports on the outcome in next QST.

At Cairo the United States will stand for the
preservation of all of our bands. She believes that
the 1.7- and 3.5-Mec. bands should continue in
their present status, shared with fixed and mobile
in the international table, so that their whole
widths may be available on this side of the water
a8 now, and so that European nations may con-
tinue to give their amateurs as much of these
bands as they need. Rejecting both the proposals
to widen and to narrow our 7-Me. band, the U. S.
will support our present width. The 14-Mec. band
will be similarly defended against the proposals
to reduce it, and the 28 and 56-Mec. bands
sponsored as exclusively amateur. Qur govern-
ment wants each nation to continue free to set the
power of amateur stations, opposing the Japanese
proposal to cut us to 50 watts in the antenna.
Similarly favorable decisions have been reached
on numerous minor points which are not of great
interest at this stage.

Xven the ultra-high frequencies will come in
for some consideration at these international con-
ferences. Further information on developments
in thlls field will be found in this month’s edi-
toria

Conferences

RM.A The A.R.R.L. Board at its last meet~

SRS ing petitioned the Radio Manufac-
turers Association to establish higher standards
in the design of midget broadcast receivers to
preclude the pick-up of interference from other
services operating in accordance with good engi-
neering practices. The R.M.A. seems to have
pitched right into the subject and have been to
see us to obtain data on the exact nature of the
interference and on the damages suffered by
amateur radio as a result thereof. Qur technieal
aditor has given them extensive data on the

principal types of interference experienced and
on the technical deficiencies of the affected re-
ceivers which are responsible for the trouble.
There is room to hope for some real progress in
this matter, certainly for a much clearer realiza-
tion of the deficiencies of these cheap sets.

New On October 1st Colonel Joseph .
CS.0 Mauborgne became Chief Signal Of-

2o ficer of the Army with the rank of
Major General, succeeding Major General James
B. Allison, who has retired.

Because the Signal Corps deals w1th many
forms of communication, it is interesting to
know that General Mauborgne is primarily
a radio man. In 1912, as s licutenant at Fort
Riley, Kansas, he installed a quenched-spark
radio set of his own devising in an airplane and
provided the first air-to-ground radio communi-
cation in history, and two years later accom-
plished two-way radio communication between
plane and ground for the first time, In his long
career he has of course had many important as-
signments. His last previous one was as director
of the aircraft laboratory at Wright Field,
Dayton, before which he was Signal Officer at
the Presidio of San Francisco. During the 1927
Washington conference General Mauborgne,
then g lieutenant-colonel, was a warm defender of
amateur radio and worked actively in our behalf,
as was reported in QST at the time, In fact it is
interesting to note the recent promotions of the
two service men who were most instrumental in
our aid at that time: Lieutenant-Commander
T. A. M. Craven, U.S.N., retired, has recently
been appointed an F.C.C. commissioner; while
General Mauborgne now heads his branch.
Indicative of the latter’s continued interest in us
is the following letter he recently wrote to the
Editor:

Dear Warner:

I was delighted to receive your letter of Qctober 6, 1937,
extending the congratulations of yourself and the American
Radio Relay League upon my appointment as Chief Signal
QOfficer. May I extend my most sincere thanks to both your-
self and the League for your congratulation and good
wishes?

Having started as a “ham’’ many, many years ago, it is
but natural that my sympathies for the American radio
amateur should always be of the warmest nature, as I be-
lieve you personally have witnessed during my many con-
tacts with you in connection with the work of radio confer-
ences in the past. You may be assured that I shall continue
to have a very strong interest in the operations of the
American Radio Relay League. 73.

(Continued on page 43)
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Applying Inverse Feedback to the Universal
Speech Amplifier

Modifications to Improve Frequency Response and Increase Power Output

By George Grammer ¥

OST ’phone operators are distinctly
M “quality-conscious,” to judge by the
important place the word occupies in

most air conversations. Yet few seem to have
taken advantage of one of the easiest methods of
improving speech-equipment frequency response
and reducing distortion, the two most important
ingredients of ‘“‘quality.” Although the advan-
tages to be gained by the use of inverse feedback
have been dwelt upon several times in QST,! it
may be that any sort of feedback is an anathema
to builders of speech equipment and consequently

is no dodging the fact that practically every
amateur who takes pride in his equipment wants
that extra something which makes for good speech
quality, even though the additional trouble and
expense may not be justified from the purely
utilitarian standpoint. Therefore, any reasonably
simple and inexpensive means of increasing fre-
quency response should be of interest.

Simply to see what could be done by such
methods, we decided to ““operate’ on the speech
amplifier described in Qctober QST.2 As origi-
nally built, this unit incorporated components
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FIG. 1—REVISED CIRCUIT DIAGRAM OF THE UNIVERSAL SPEECH AMPLIFIER, INCLUDING INVERSE
FEEDBACK

Constants are the same as given in Fig. 1, page 16, November, 1937, QST, with the following exceptions: Cy, 15-¢fd.,
25.volt electrolytic; Cs, 4-ufd. electrolytic, 200volt; Ri3, 250,000 ohms, Y4-watt.

is left severely alone by those who stand to gain a
good deal from its use. Actually, it’s not such &
formidable thing to apply.

It is well known that the tfransmission of
intelligible speech does not impose very rigorous
demands on the frequency characteristic of the
speech system. For all practical purposes, a fre-
quency characteristic fairly uniform between
about 200 and 3000 cycles is adequate for good
reproduction of speech; the addition of lower and
higher frequencies does not add materially to the
intelligibility. For amateur communication, more
than good intelligibility is not required, but there

* Assistant Technical Editor,

i “Some Practical Inverse Feedback Circuits for Audio
Power Amplifiers,” Q8T, January, 1937; Carter, *Inverse
Feedback Applied to the Speech Amplifier of the Amateur
'Phone Transmitter,” QST, April, 1937; “Note on Redue-
tion of Distortion and Noise with Inverse Feedback,” QST,
July, 1937,

and circuit constants designed for speech repro-
duction, with cut-offs near 100 and 5000 cycles.
The transformer-coupled stages were naturally
suspected of introducing most of the frequency
discrimination at the low and high ends; however,
the constants of the first two stages, the 6J7 and
6C5, had been selected for 100-cycle cut-off, so
the first step was actually to measure the per-
formance of these two stages from the frequency
standpoint. To do this the first’ transformer,
Ty was disconnected from the 6C5 plate circuit
and an oscilloscope connected through Cs. With
variable-frequency constant-amplitude input to
the 6J7 grid, the output of the two stages was
down perceptibly at 100 cycles, although per-
feetly flat from about 200 cycles up to 15,000,
the limit of the audio signal generator range.

2¢A 10-Watt Speech Amplifier with Voltage-Regulated
Plate Supply,” QST, November, 1937.
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Now it is generally possible to use feedback
over two stages without running into oscillation
difficulties but somewhat dangerous over three,
especially when some of the stages are trans-
former-coupled, because phase shifts in the
transformers can esuse oscillation af the high or
low ends. Therefore we had decided to confine the

+
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FREQUENCY
FIG. 2—FREQUENCY RESPONSE CURVES WITH
AND WITHOUT INVERSE FEEDBACK

Solid line, with negative feedback applied; dotted line,
without feedback. Reference frequency, 400 cycles. Qut-
put level approximately 9 watts.

feedback to the last two stages ouly, thereby
including all the transformers. Negative feed-
back, however, cannot correct for frequency dis-
crimination in stages preceding those treated
unless special frequeney-correcting meusures are
taken in the feedback circuit itself. We felt that
it would be simpler to straighten out the front end
insofar as possible, and thus avoid
the special equipment needed for
accurate frequency correction in

feedback in the primary of T and thus compen-
sate for all the transformers in the speech ampli-
fier. Introduction of feedback in the secondary
circuit would not correct for frequency diserimi-
nation in the primary, and besides would have
been difficult to apply to a push-pull transformer
without separate secondary windings or without
special taps.

The first scheme tried used a resistance-capac-
ity network from the plate of one 2A3 to the
primary of T, the feedback voltage being de-
veloped across a resistor of a few thousand ohms
connected between the lower end of the primary
and ground. This was fairly satisfactory at the
high-frequency end, but did not give any
particular improvement at the low, although the
values of R and C were varied over quite a wide
range. This was probably the result of different
orders of phase shifts in the transformer and
feedback network, A better arrangement—the one
finally adopted—used transformer coupling in
the feedback circuit. The means for introducing
feedback were right at hand, since the output
transformer, T3, was provided with a speaker
voice-coil winding. Taking some of the voltage

+320

+200

the feedback circuit.
‘The low end of a resistance- T

Ty

eoupled amplifier can be boosted
readily by the use of sufficiently 3
large by-pass and coupling con-
dengers. Trial of several con-
denser values at various points
resulted in flattening out these
two stages to the extent that the
amplification was uniform from
70 cycles up to 15,000, the low-
frequency drop hecoming per-
ceptible at about 50 cycles. The
new condenser values are given
in Fig. 1, the resistors remaining
unchanged. The changes, in brief,
congisted of making C4 a 15-ufd. instead of 5 (a
10-ufd. electrolytic shunted across the original

VAL

S-pfd. unit), and C a 4-pfd. electrolytic instead of -

the 0.1-ufd. paper originally specified. Increasing
other condenser values made no noticeable dif-
ference in performance, hence these were left
alone. A recheck of the frequency characteristic
of the entire amplifier after the changes were
made showed no difference in the final output,
thus confirming the original suspicion that most
of the discrimination was in the last two stages.

ADDING NEGATIVE FEEDBACK

Several methods are available for applying
feedback. Many of these use resistance-capacity
combinations, which, however, are not always
suitable in the case of transformer-coupled ampli-
fiers. In this case we wanted to introduce the

2 e
3-~REVISED POWER SUPPLY DIAGRAM,

WITH BIAS SUPPLY INCLUDED

Constants are the same as given in Fig. 2, page 17,
November, 1937, ST, with the following exceptions:
Rs, 12,000-0hm semi-variable resistor (254avatt slider type);
Lz, midget filter choke; Caz, double 8-ufd. 250volt clec-
trolytic. L1 and Cj are the same as L and C in November
ST, with the two sections of Ci in parallel.

FIG.

developed across this winding and inserting it in
series with the primary of 71 gave much better
performance and required not a single extra com-
ponent. The method of connection is shown in
Fig. 1. The voice-coil winding is tapped for 4, 8
and 15 ohms; in our case proper phasing and
about the right feedback voltage were secured
when the 8-ohm tap was grounded and the 4-ohm
tap connected in series with the primary of T'.
Reversing the voice-coil winding connections
{Continued on page 84)
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A Rotary Spider-Web Loop Antenna
With Reflector

~ An Inexpensive Horizontal Array of Good Directivity

By Charles W. Lugar,* W8MRR

"T has not only been the desire of the writer to
find a solution for the problem of present con-
gestion of our allotted amateur bands but also

find a means for hearing and working DX. Quite
naturally the above sounds like a large order to
undertake; but, nevertheless, it is a task which is
growing in importance by virtue of the fact that
our ranks continue to increase.

Briefly, let us state that more power does not
solve the problem. Granted, our percentage of
stations worked may increase in the face of
QRM; but it is also

may not all have a forty-acre ficld or even a com-
plete kit of tools, not to mention the size of the
proverbial pocket book. This latter sometimes
supplies a certain amount of braking action to our
enthusiasm.

In view of all the above, just where do we get
off? It has been our experience not to get excited
over working in any one particular direction.
Rather, we like o communicate with the boys
whether they be east, west, north, or south. Like-
wise, when we are carrying on a QSO to the east,

for instance, we do not

granted that, as first
one of us and then
many add watts to the
final, the conclusion is
bedlam! The situation
is certainly not im-
proved by such a trend.

‘Where, then, can we
start to find a solution?
At least one trail seems
worth following;
namely, the antenna.

like competition from
other directions. There-
fore, in answering the
above we decided that
some form of rotary
antenna with the great-
est possible pick-up
and transmission in one
direetion was desired,
plus the fact that ease
of construction and low
cost were to be given

Many are on the way
and the results achieved
to date are well worth
additional study and
experimentation. Let’s
pause a moment and
size up the antenna
situation from & gen-
eral viewpoint. We can
divide the various sys-
tems into two classes,
generally speaking,
from the standpoint of
mechanical construc-
tion; those capable of

every consideration.
All our thoughts and
schemes seemed to be
rather complicated af-
fairs; lattice-work
masts, electrie rotating
drive mechanisms,
thrust bearings, re-
mote control, and va-
rious designs of com-
plicated arrays. All of
these ideas were very
fine and possibly of
value—but not alto-
gether necessary. At

mechanical change of
their orientation at the
will of the operator,
and those maintained in a fixed position. Each
class hag its advantages and disadvantages over
the other—gain, size, ease of construction, space
required, labor, cost, frequency flexibility. All
these factors should be given consideration if we
are to design an antenna that can be utilized by
the majority and that, consequently, will be a
step forward in the solution of our problem. We

*302 Ferndale Drive, R.F.D. No. 4, Youngstown, Ohio.

THE WEB SUPPORTED BY HALYARDS BETWEEN
THE REGULAR ANTENNA. POLES AT WS8MRR

any rate, they can be
added at any time if
desired. But this was
not even the start; how about the antenna, itself?
We noticed that others had obtained a gain in
one direetion by twisting & half-wave dipole in
the form of a circle,! thereby getting with one
stone the two birds, small space and good diree-
tivity. Then the idea took the form of a new
question. How about adding a reflector to this

tJ. L. Reinarts, “Helf-Wave Loop Antennas,” QST,
Qet., 1937,
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A RIGID TOWER EQUIPPED WITH A ROTATING
MECHANISM SUPPORTS THE WEB ASSEMBLY
AT W8MIM

design? From there we were off in a cloud of dust.
{Although it happened to be wet at the time!)
Copper tubing was a little heavy, as we had de-
cided to utilize a couple of

made fast to the poles, as suggested by the detail
in Fig. 1, and the radiator and reflector wires
were fastened to the other ends of the cleats. Air-
plane-type strain insulators, large size, can also be
used here. A few feet of sash cord served for mak-
ing a bridle and the entire array was secured to
rope halyards from each of the two masts. 1t was
then a simple matter to hoist it in place approxi-
mately one-half wave off ground. It is interesting
to note that we did the hoisting in less than two
hours after assembling the necessary materials—
and most of them came from the junk box, at
that.

By adjustment of the bridle ropes any tilt angle
desired can be obtained. Two other ropes were
attached, one toward the front and the other near
the rear. By proper manipulation the array can
then be rotated for orientation in any direction.
Other schemes for rotation can undoubtedly be
thought up that would be superior to this means.
In fact, several such rotatlon designs have already
heen presented in @8T.2 The above method of
rotation, although having distinet disadvantages,
can be made to work and happens to be very
inexpensive.

In Fig. 1, showing the schematic plan view of
the array, A-A’ consists of two 20-foot bamboo

poles already in position. oA ‘; :l*c DlMlENSlO'NS (e Fast
We would make & frame- : 0-B'=0-C'=0-p 12’ B o N i

I of bamb d hoist O B80:¢=0-D=e pirectign of NI ==
work oi hamboo and holst  0-E=5'8 Transmission “lnsutator
it into place, as we would O-F=ire” | Ref@gtom/m__ '
any other antenna, be- *ar METHOD USED TO SUPPORT
tween said DOIGS- Ordinary BY ,//‘{R)"\\ p  RADIATOR AND REFLECTOR
wire, No. 14 or No. 12 cop- Clrcles indlicate -~ e~ ON BAMBOO POLES
per, seemed logical from édrqe endls of \.\ e \\ “
this angle. However, we amboo Loles / \ e ¢
realized that a circle could Aé 3 ; o
not be formed with such \ \ £
material; therefore, the /' /
octagonal shape was de-

cided on, since we could

get this with five 20-foot Low-im
bamboo or cane fishing AMTR
poles.

After looking around we o'
located the poles and pro-
ceeded to bring five of them

home. They were laid out
in the backyard and lashed together, as shown
schematically in the accompanying diagram of
Fig. 1. Next, a piece of siring was made fast to
the center or pole intersection and a length of 5
" .feet 8 inches was measured off on the string. Using
this as a radius, each pole was marked this distance
from the center. Next a length of 11 feet 6 inches
was measured off and this was also marked off near
each end of the double cross pole (A-A’) and the
small ends of the other three center poles (B’-C'-
D’). This distance finally became 11 feet 2 inches
after some work with a signal strength meter.
Ordinary porcelain cleats or insulators were

S Y stack rad/ﬂfor

e /";ere and fa.sten
T Lo pole &
~\\\

ﬁ;/":ke up \

/

//

e
FIG. 1—SCHEMATIC PLAN OF THE ANTENNA

AND REFLECTOR ASSEMBLY FOR 14-MC. OPERA-
TION

fishing poles, so lapped that a total length of 24

feet is obtained, the poles being lashed together

large ends out. B-B’, C-C, and D-D' are 20-foot.

single bamboo fishing poles with their small ends

trimmed off slightly after the array has been as-
{Continued on page 90)

2 M. P. Mims, “Al-Around Signal Squirter,” QST, Dec.,
1935; P. (&, Southworth, “Antenna Rotating Device,” p.
89, QST, June, 1936; B. T. Simpson, “Square ‘Signal
Squirter,’” QS7', Oct., 1937,
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. . . 78° North, 72° West

MacGregor Expedition Wintering in Greenland

By A. G. Sayre, W2QY-OX2QY

both *phone and c.w.

Contact with far-flung expeditions has always been a fascinating part of amateur radio. Since 1923, when
Don Mix operated WNP on 220 meters, amateurs have provided communication for explorers at all corners of
the earth. Amateurs followed Byrd on the Chantier, KEGK, to Spitzbergen and later to Little America. Adven-
turers in the Brazilian jungle, Central America, Africa and Tibet have found amateurs of inestimable help.
Capt, Bob Bartlett and his Morrissey rely on amateur operators on each trip to the northern latitudes. Now we
find Capt. C. J. MacGregor and his followers frozen in for the winter at Reindeer Point, northern Greenland.
Gerry Sayre, W2QY, operates OX2QY and puts a remarkable signal into the States at all times of the day on
following story was taken at W1EH in about 45 minutes with Gerry doing the talking
and one of the Hq. stenos doing the work.—EDITOR

vacation, hard work—these may all be the
fruits of the radio operator’s job on many
present-day expeditions. Thrills? Yes! When a
bowsprit carries away in a storm . . . when a
fire breaks out immediately below decks with
several thousands of gallons of gasoline forward
.+ . when someone is overcome by fumes from
an exhaust-pipe leak: those are the moments.
Hard work? Yes! Schedules at odd hours often
calling for all hands to turn to and try to start
the cussed engine, stiff with cold oil and grease
. « . and then, when you get all fired up, ready to
g0, moisture condensed on radio-frequency gear is
30 heavy that there are flare-ups and you have to
get going in easy stages. . . . Troubles arising
just as you are about to go on an N.B.C. program
. . . signals dropping out
in the middle due to mag-
netic storms and every-
body putting you on the
spot because of it. . . .
All in all, it makes you
wonder if things will ever
get back on an even keel.
Adventure, exploration,
research? Yes—all of these,
too. The wvarious things
which come up at a mo-
ment’s notice—unexpected,
exciting, demanding all of
one’s fund of knowledge to
cope with changing condi-
tions—really invite one to
enter upon such a trip as
this. Put yourself in my
shoes and figure out just
how much of g kick you'd
get out of it. Yes, indeed,
there is never a dull mo-
ment on such a venture.
I’'m mighty glad I had the
opportunity to go.

THRILLS, adventure, exploration, research

North x Polé

LOCATION OF 0X2QY

Seven weeks before sailing date of the Mac-
Gregor Arctic Expedition I was notified that the
radio job was mine, Manufacturers were immedi-
ately contacted, but I found they would not
meet our sailing date. So it was up to me to ob-
tain the parts for the complete transmitter.

This resulted in fourteen-hour days as a routine
job in preparation. I first contacted several ama-
teurs who had operated on other expeditions to
get their opinions as to what I should expect and
what preparations I should make. With their sug-
gestions I came to the following conclusions: the
transmitter should have approximately 500 watts
input to the final stage; all material should be the
best available and worked within their ratings; it
must be very sturdily constructed to withstand
the rigorous usage it had to go through; it must
be able to cover a broad
range of frequencies from
6 Mec. to 15 Me. and pos-
sibly more; it must be capa-
ble of full one hundred per
cent modulation on any of
these frequencies and
should rely on plug-in coils
instead of band switching.
All materials used for in-
sulation must be as near
non-hygroscopic as possi-
ble, and the transformers
be very well impregnated
and filled with suitable
compounds thereby keep-
ing moisture out of the_
windings. The rig would **
need to allow easy servic-
ing and be constructed
with the idea of taking it
ashore upon our arrival at
our base camp. From all
these ideas a layout was
decided upon and work
started.
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THE COMPLETE TRANSMITTER
IN TWO CABINETS
All-band exciter, driver, a final and antenna coupling
units comprise the r.f. unit at the left. All power supplies
and audio gear are in the right-hand cabinet.

A. G. (GERRY)
SAYRE

On such a trip spare parts of every kind must
be carried, for one never knows when some acei-
dent will destroy some part of your rig. By spare
parts I refer to every little detail down to lock
washers, solder, lugs, hook-up wire, sockets, con-
densers, resistors, transformers, tubes, bolts and
nuts, bakelite and aluminum for construction
work; insulators and wire for the antenna, feed
wire as well ag spare parts for the engine, such as
plenty of plugs, condensers, points, fanbelts, bear-
ings, pistons, rings, relays, ete.

The engine will run more in radio service as
we are using it than your car engine will run in
about two years of hard usage, so you can all
understand why I mention the bag of parts. Too
much emphasis cannot be made on these spare
parts, for otherwise we might find ourselves off
the air because of lack of suitable essential
spares. It entails more than just throwing fto-
gether a few essential things and trusting to good
luck that you maintain your broadeast, ship and
amateur schedules.

At this point I want to say that I have always
greatly appreciated the amateur spirit of codpera~
tion. But the Newburgh radio amateurs really
helped in countless ways with their aid and their
suggestions. John Smith, W2BCR, helped me at
all times. He worked his regular job during the
daytime and then would come over and work a
good share of the night assisting me until late. He
left work for four days at the end to assist me, To
him and to all the others I have a huge “Thanks
& million” for their untiring efforts. This spirit
1 find daily in contacts over the air assisting us in
relaying traffic and getting schedules arranged
from up here in the Arctic. 1t was just the same
at Lunenburg, Nova Scotia, and Sydney, which
were ports of call. At those ports I was certainly
glad I was an amateur. The other hands of the
expedition found it hard to understand why these
strangers should so suddenly becomne interested in
my problems and could not understand how 1
scemingly had located a long lost friend when
meeting a new amateur. I greatly appreciate all
you boys did for me up there. To VE1GH,
VEICD, VEIGC and VEICR goes another huge
voie of thanks for their hospitality and assistance.
I assure you it was greatly appreciated.

Ship antennas supposedly work cut well. Qur
ship is a three-masted sechooner rig and with
plenty of steel cable. We found it very hard to get
up a stable antenna. A Marconi antenna partly
vertical and partly horizontal was tried. But the
first time the sails were hoisted it was carried
away by the main sheet gaff. Finally & doublet
fed with Bassett cable was installed between the

CAPT. C. J.
MACGREGOR [EEx
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forward and main masts and worked out very
well. Another vertical antenna running up outside
of the shrouds mizzentop was tried and found to
work well. We had installed a large copper plate
on the hull to get a good ground. The antennas
were completely remodeled in Nova Scotia dur-
ing other repairs to the ship. Pyrex ingulation was
used throughout.

Antennas ashore are always a major problem
on expeditions of this type. No timber being
present, we were forced to bring our own masts,
and all equipment that is needed for antenna sup-
ports. Work is extremely hard due to the rough,
rocky, steep slopes. We do not have suitable room
for separate antennas for such frequency cover-
age. So we had to fall back on the antenna that
could be operated covering more than a two-to-
one frequency range and which was not in har-
monic relationship. Finally we decided upon a
diamond or rhombic antenna as large and high
as possible. We found one spot that was 500 by
200 feet where we could get a line approximately
two degrees west of true south, aiming at New
York, with the north end about 50 feet or more
above the lower end of the antenna off the beach,
or south, end. A high cliff arose 1000 feet immedi-
ately in back, to the north. To the south, fortu-
nately, we have an open way about one and one-
half miles wide before it comes to the steep banks
of the shore. Across the fjord this bank rises about
1000 feet also. On the eastern leg the pole had to
be set on the further side of a ravine with rocks
piled around it to keep washouts from bringing it
down during freshets.

All this makes the ground appear very irregu-

PRE~AMPLIFIER

THE DRIVER AND MODULATOR

Jar when viewed from the antenna. This may dis-
tort the caleulated radiation pattern of a good
rhombie. Reports indicate that this is true, for we
get similar reports from most parts of the States.
The antenna is 275 feet on each leg, with side
angles of about 6214 degrees. The height is about
35 feet, making the 580-ohm feed line about 350
feet long. We installed an 800-ohm Ward Leonard
plaque resistor.

A little cut and try on the best side angle has
been done to get the best signal into New York
City to maintain our NBC and other commercial
sehedules, also to get our best signal on the higher
frequencies. Enough contacts have not been made
to formulate any real conclusions except to let us
know that it has a good coverage and ample for
our needs. We also use it on standard broadeast
receiver, boosting those signals perceptibly.
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(FIG. 1—PRE-AMPLIFIER OF OX2QY TRANSMITTER

C1—0.006-¢fd. (Cornell Dubilier).

Ca, Cr—1 ufd. (Cornell Dubilier).

Cg, Csg—0.05 pfd. (Cornell Dubilier).

C4, Ce, Cg—~—0.5 pfd. (Cornell Dubilier).

Can type PE-4-6888.

Ri, Rs3, R7—250,000-0hm, I[«watt
URC).

Ra—8000-0hm, 1vatt (IRC).
R4, Rg—250,000-0hm w.c., l-watt
(IRC).

R—50,000-0hm, Ye-awatt (IRC).
R¢—4000-0hm, 1-watt (IRC).
Rg~~1000-0hm, 2«vatt (IRC).
R10—50,000-0hm, 2-watt (IRC).

R11—25,000-0hm, Lawatt (IRC).
Ri2, R13—2500-0hm, 2-watt (IRC).
CH1—Type T-156 (Kenyon).
T1—Type T-101 (Kenyon).
Vi, Va—6F5G (Sylvania).
V3—6C5G (Sylvania).

All chassis, panels, and racks are
Par-Metal products.
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" THE FINAL AMPLIFIER AT 0X2QY

Standard units were used throughout. The high-power
final shows compact, neat construction. The grid circuit
and neutralizating condensers are on the level of the tubc
sockets. The plate circuit is over head as the plates of the
tubes are brought out at the top.

Possibly a little discussion of the hardest job
we encountered on the whole trip would be of
interest to some of you fellows. It was the erec-
tion of the antenna. Poles about 40 feet long and
8 to R inches in diameter were stowed aboard in
Nova Scotia. These were thrown over the side of
the ship, towed ashore at high tide by use of row

MODULATOR
V-1

=] 2
Input 3
o 5

6

boats. Four members of the expedition now
shouldered a single pole and carried it up a steep
butte about 30 feet high, then about 500 to 1000
fee from their first position. If you can visualize
one man standing up over a rock, another over a
hole between rocks and possibly slipping down
helping the others to carry their share, you will
then understand the two solid days we spent at
this work. Then came the blasting of holes with
dynamite, placing guy wires, cutting holes for
the dead-man anchors which we made of 2 by 8s,
four feet long, buried. The poles were finally
hoisted and stood on end in their holes. Securing
the guys to the dead-man anchors and piling
gtones about four feet high around the base of
each pole was the next operation. The lean-
ing back brace is one-tquarter inch cable wire;
the other two are No. 10 wire gplit up with in-
sulators. Three 2 by 4 braces were also installed
about fifteen feet above the ground to check any
slipping of the pole. We used No. 10 copper clad
steel wire for all antenna, feed line and guy wires.
‘The antenna is one piece from the south end up
to the north end, down the feed line and into the
shack, thereby doing away with corrosion joints
which sea water makes worse. The feed line is
mounted on seven pieces of 2 by 4 stuck up in the
rocks and stones piled around them. Cross beams
are nailed on these and pyrex insulators are used
to keep the feed line uniformly placed between
poles.

Ice, sleet and snow have all been encountered
to date and the antenna seerns to be able to take
it. You may doubt that we have high winds up
here so I will just mention one little instance to
show you what happens. Our schooner was

AMPLIFIER

V-5

:b
2Re |8 6.3V,
3
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FIG. 2—AUDIO DRIVER AND MODULATOR

C1—0.5-ufd. (Cornell Dubilier DA-
Cz Cui—24fd. (Cornell Dubilier
DA-4200)

R3—3500-0hm, 100avatt (Ward
Leonard WL-507.215).
R4—20,000-0hm, 50-watt (IRC-PF4).

Ti—Type T-3 (Kenyon).

T4—T-470 (Kenyon).
Ty—~T-361 (Kenyon).

Vi, V2—6C5G (Sylvania).
V3, Va—2A3 (Sylvania).

R1—600-ohm, Lwatt (IRC). Ta—Type T-54 (Kenyon). Vi, Ve—905 (United).
B S donm vt (?1)10). To—Thpe T-259 (Kenyon).
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anchored here in harbor with two anchors out and
a ten-inch hawser ashore. We had not been ashore
when this occurred and fortunately for us. One of
these gales came up and snapped the hawser,
broke one anchor chain, and we started to drift
rapidly on to the beach. It was necessary for usto
put out to sea for our motors would not hold us
against the breeze. When it subsided in thirty-six
hours we were able to get back in again. These
winds seem to come up very rapidly and reach
about 75 miles an hour gale foree.

Power is obtained from a U. 8. Motors four-
eylinder four-cycle gasoline engine which is di-
rectly coupled to a 5-kw. 110-volt a.c. generator.
It uses nearly a gallon of gasoline per hour to
operate the complete rig and receiver. Suitable
by-passing on the generator cut out was impera-
tive. By-passing on the generator armature and
field exciter armature and field were found abso-
lutely essential to good receiver operation.

The engine and generator were too heavy to
move ashore in one unit as they were too bulky.
They were lowered separately overboard into
smaller boats and hauled ashore. Here all hands
had to use 2 by 4 pieces over their shoulders to lift
them out of the boat and up the ledge to the de-
serted Eskimo igloo which we use for our shack
and power house. All of this was much more hard
work than you may think, down there where
everything is provided for human ease. The essen-
tial extra gear included a battery stand-by re-

ceiver—radio analyzer, signal generator, spares of
all kinds, code practice oscillators for the crew,
thereby getting practice for their work of explora-
tion next spring when the sunlight returns to us.
1 find that they are very much interested in learn-
ing the code, which will come in handy when they
get out on the trail. To date the only failures have
been composition feed-through insulators, con-
densers and tubes. Moisture and temperatire
changes have accounted for most of these.

Other things I brought with good reason were a
torch of the alcohol variety, materials for grind-
ing crystals from blanks and wire of all varieties.
I had thought I had enough wire to last indefi-
nitely but the supply is getting low already.

There is no dull or idle moment to date on this
trip so far as I am concerned. There are always
any number of things still to be done before a
complete darkness sets in on us for the winter.
Then we will need preparations for the trail par-
ties such as camp duties to which all of us are
subject, of course.

To date most all of my listening and work hasg
been on frequencies between 18 and 8 Me., mainly
commercial broadeast and ship’s band work and
news which is handled by the New York Times.
I wish we had more time and found it possible to
use enough gasoline to work more amateurs dur-
ing some of the evenings. Those we have had have
been very pleasant and fine contacts. So far no

(Continued on page 94)
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Lz—BTL Coto-coil inductor.
L4—BT Coto-coil inductor.

Dubilier).
R1—75000hm (Ward Leonard 507-

Rz, R3—§0,000aohm. 20-watt (IRC).°
Chi, Che—CHX RFC (Hammar-

Cii—MCD100M (Hammarlund).
C13—MTCD100B (Hammarlund).
C13—TCD 100X (Hammarlund).
Ci4~-TCD 100A (Hammarlund).
C15—0. 004-‘1{!-‘1 5000 w. test Type 9 (Cornell  Ca1, Coy, Cz's.(?u)—(),Ol.,‘fd, 5000 v. (Cornell

Chas, C?s—dL‘HSOO RFC (Hammar-

Che—CI-21 RFC (Coto-coil).
F 1—Type T-359 (Kenyon).

FIG, 3—DRIVER AND FINAL AMPLIFIER
Ly, Ls—URI3 National coil assembly.

Cyg—0. 002-yfd. 1000 w. test Type 9 (Cornell
ubilier).

Ci7—0.002-ufd. 5000 v, test Type 9 (Cornell
Dubilier).

C18—0. ()1-pf¢l1 5000 v. test Type 9 (Cornell
ubilier).

Cig, Co0—0.01- ufd 1000 v. Type 9 (Cornell

ubilier).

uoilier,
NC-—National Type 150
V1~—RK-20.

74— HK.354.

lund). Ts—Type T-358 (Kenyon).
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® ARMY-AMATEUR RADIO SYSTEM ACTIVITIES o

Code Speed Contest

ON Monday, December 6, 1937, WLM /W3CXL

will broadcast a speed contest. All amateurs,
whether A.A.R.S. members or not, are invited to
participate. The contest will start at 10:00 p.m,
BE.S8.T. WLM/W3CXL will use automatic equip-
ment and sufficient power to reach most states.
The frequencies 6990 and 3497.5 ke. will be
keyed simultaneously.

Speeds will vary from 20 to 60 w.p.m. in jumps
of five words per minute. Clear text will be
transmitted for five minutes at each speed. Each
speed will have different text, and words will be
counted on the basis of five letters to the word.
The contest will be run according to the following
rules:

1. Anyone having a valid amateur license is
eligible.

2. Only one report can be turned in by each
participant. Pick out the speed which you arc
sure is correct.

3. Solid copy for one minute anywhere in the
five-minute transmission will determine qualifica~
tion.

4. A.AR.S. members should send their copies
to their Corps Area Signal Officer.

5. Non-members should send their copies to
the nearest Corps Area Signal Officer. List of
addresses and states comprising each Corps Area,
was published in November QST

A R.R.L, will give letters of commendation to
League Members who stand highest in each Corps
Area.

AAR.8. MESSAGE FORM

The following description gives the message
form used by the A.A.R.8., and hints for copying
the same on a typewriter:

43 wima v 19
STATECOLLEGE PENNA 400p oct 22 1937
MISS LUCILLE MOORE
BIGHT NEWCUMBERLAND PLACE
NEWYORK NY
LETTER RECEIVED FROM MARY WHO 3 IV
NEWYORK STOP FAMILY JOIN WITH ME IN WISHING
YOU A HAPPY BIRTHDAY
FRANCES
: wiMa 504p 22
First line: write the number, station of origin,
operator’s sign and check,
Third line: place of origin, filing time (if any),
and date.
Fifth line: the name of the addressee.
Seventh line: one space after the last word of
the addressee’s name, the address, giving number
and street.

Eighth line: name of the city immediately
under street and number.

The body of the message starts at the left on
the tenth line. Copy ten words to the line. At
the end of the fifth, fifteenth, twenty-fifth, etc.,
word, & double space should be left to aid in
counting the check. New York is written
NEWYORK, a8 are all names of places, and counted
one word. )

Two lines under the last word of the body
appears the signature. If the last word of the
body is too far to the right, start the signature
two lines down and in the center of the blank.
The message is serviced by the receiving operator
by placing the call letters of the fransmitting
gtation two lines under the signature, followed
by the time of receipt and day of the month.

As the message is being copied between the
fifth and tenth lines, a new blank may be placed
in the typewriter so that upon the removal of the
completed message the new blank appears in
approximately the right position for the next
message. I carbon copies are made, considerable
practice is required to get the new blanks in at
the proper time.

A service message is shown below. It docs not
have a check and the place of origin and date are
shown after the signature. Service messages
should contain only data relating to traffic
schedules or operation.

64 WLM 8vC :
WLMA STATECOLLEGE PENNA
YOUR FORTY THREE OCTOBER TWENTY SECOND
PLEASE REPEAT ADDRESS
WLM WASHINGTON DC oCT 23

ZCB CONTEST RESULTS

Final scores of ZCB (QSO) Contest held Sep-
tember 13, 1937, are shown below. The contest
lasted from 5:00 p.M. to 1:00 A.m.-local standard
time. Five minutes were required to elapse from
the beginning of one contact to the beginning of
the next. Stations exchanged their locations,
Each contact counted one point.

The scores, by Corps Areas, and the scores of
the individual stations having high score follow:

Handicap High
C.A. Points  Factor Total Station Poinis
I 118 2.4 283.2 WIIMY 33
11 390 1.2 460.0 W2DBQ 38
11 1085 1.9 2061.4 WSGMZ 75
v 145 8.4 493.0 W4AWO 19
v 366 2.1 768.6 WS8LII 35
Vi 211 1.5 295.4 WBONK 35
VI 715 1.9 1358.5 WOBNT 53
VIII 416 3.4 1314.2 W6KFC 53
IX 2267 1.0 2267.0 W6CVL 568

{Conlinued on page 98)
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Designing the First Stage of the
Speech Amplifier

A Pentode Circuit for Low Hum and R.F. Pickup

By Thomas A. Gross,* WIJZM, VEIIN

largely determines the performance of the

whole amplifier. So much can be done by
intelligent design of this stage to reduce r.i.
pickup, ‘“motor-boating” and hum that it is
worth while to study their design.

Most amateurs start out with two strikes
against them in their efforts to obtain good ampli-
fier performance by using a triode in the input
stage. The pentode embodies many advantages
which greatly outweigh their slightly increased
cost. Changing a triode over to the pentode cir-
cuit will result in extended high frequency
response, higher gain, and greatly reduced r.f.
pickup.

The increased gain may be expected, but many
are not aware of the other two advantages made
possible by the pentode. The reduction of radio
frequency is a result of the improved isolation
afforded by the pentode ecircuit.

THE input stage of a speech amplifier

circuit without changing the circuit constants.
The 6J7 tube is suggested because it is small,
self-shielded and is of the sharp cut-off type.
Sharp cut-off tubes have higher gain and lower
plate current than the variable-mu tubes. The
last point is important because lower values must
be used for the decoupling resistor Rg and the
plate loading resistor Rs. Representative of the
sharp cut-off types are the 57, 6C6, 6J7, and the
954. The last tube, one of the acorn types, can
be used to advantage in very small amplifiers.

Many prefer to use a bias cell in place of the
cathode-resistor bias system shown in the dia-
gram. This practice is desirable when a large
condenser for Cp cannot be obtained. The bias
battery might cause trouble, however, when
strong r.f. fields are present and there is grid
rectification of the r.f. voltage.

The recommended values for the circuit con-

The shielding of the screen grid
has a similar effect to the neutral-
ization of a triode speech amplifier
tube. Indeed, triode speech ampli-
fiers in broadcasting stations are
usually neutralized.

The high frequency response
can be extended when using a
pentode because of its lower ca-
pacities. The pentode can work
into a higher load impedance for a
given high frequeney attenuation
than is possible with a triode.
When g triode is used with & high
loading resistance, as is necessary
with the high-mu tubes, the higher
speech frequencies suffer attenu-
ation. On the other hand, pentode
amplifiers can give reasonable
gain even at frequencies used in
television amplifiers.

In the accompanying diagram of Fig. 1 is the
circuit of a simple but very effective speech input
amplifier, combined with the coupling network to
the following stage. It is not intended that the
eircuit be copied exactly as shown. The amateur
should make changes necessary to accommodate
his requirements for frequency response, avail-
able supply voltages, ete.

Most of the pentode tubes can be used in this

* Bowdoin College, Brunswick, Maine.

s

THE PENTODE INPUT STAGE ELIMINATED R.F. PICKUP IN
‘THIS SPEECH AMPLIFIER UNIT BUILT BY THE AUTHOR FOR
THE BOWDOIN EXPEDITION STATION, VE1IN

gtants are given in the diagram. Some of these
constants may be altered to adapt the amplifier
for the amateur’s particular needs. For instance,
Ry and R should be reduced from the indicated
values when the available supply voltage is less
than 250 volts. They may be replaced by high-
impedance audio chokes to keep the gain up to a
satisfactory level. The chokes have a lower d.c.
resistance with high impedance at audio frequen-
cies, which permits high gain with low supply
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voltages. However, chokes should not be used
except under special conditions hecause they
tend toward hum and frequency distortion.

The combination of the gain control, Ry, and
the grid leak for the second stage, together with
the coupling condenser, C5, is capable of frequency
discrimination. An increase in either s or Ky,
or both, will bring up the bass response. With
the values indicated in the diagram cut-off will
begin at approximately 150 cycles, which is satis-
factory for most amateur applications. If it is
desired to attenuate the low frequencies further,
to improve intelligibility or reduce hum, the con-

a7

Cs

I

p:1
@
ul-—-rwrwyg

&3V, Fil. —~ g5V, +
sUPPLY

FIG. 1-~THE SPEECH INPUT CIRCUIT UNDER
DISCUSSION
C1—0.1 g,

d.,
Ca—10 yt{l. or larger.
C3s—0.1 ufd. or larger.
C4—0.5 pfd. (see text).
Cs—0.006 ufd. (see text).
Ri—4-megohm grid-coupling resistor.
R2—3000-0hm cathode resistor.
R3—-20- to 50.0hm filament center-tap resistor,
Ry~1-megohm screenwoltage dropping resistor.
R5-——0.25’me%¢:hm plate resistor,
Re~-50,000-0hm (see text). .
Ry—0.5.-megohm volume control (see text).

denser C5 can be reduced in size. This practice
is limited because of the phase distortion which
develops when very great attenuation is at-
tempted. The dialogue equalizer or the more
complicated high-pass filter provide splendid
means to attenuate the bass response of the
amplifier. The high-pass filter has the advantage
of a very sharp cut-off characteristic while in
other equalizers the attenuation obtained bears
a fixed relation to the frequency.

It is important that the condenser Cs and the
resistor Ry be adjusted not to pass more of the
Jow frequencies than actually needed. If this rule
is not followed the possibilities of “motor-boat-
ing” and high hum level iz increased. The flat
response required of program amplifiers in broad-
casting stations is actually undesirable for ama-
teur service. The frequencies below 200 cycles
are practically useless from the standpoint of
intelligibility, yet it is these frequencies which
contain the bulk of the speech energy. A high-
pass filter designed to cut off at 250 cycles will
eliminate all of the hum {up to a fourth harmonic
at 240 eycles) developed in the previous stages
and, at the same time, add greatly to the effec-
tiveness of the signal.

Output~ X -
roéw; when d.c. is used on the filament unless
6L

=

When selecting condenser Cs choose only one
of the very best quality. If the resistance of the
condenser is below 500 megohms, the bias on the
following tube will be affected. Use a mica con-
denser if possible.

The cathode resistor by-pass condenser should
be as large as is consistent with cost. It has been
a practice to use a condenser as small as is needed
for satisfactory bass response. [t may scem
logical to attenuate the low frequencies by reduc-
ing its value and thus cause degeneration at those
frequencies. However, if this condenser is smaller
than 10 pfd. the hum level will inerease. A very
pronounced hum will result if the heater leads
are not balanced to ground with a center-tapped
resistor or filament transformer secondary. I have
noticed that this hum will develop even

the leads are center-tapped or at least one
side connected to ground.

A very common mistake that is made, even in
many published circuits, is to use decoupling in
the grid eircuit of any resistance- or impedance-
coupled amplifier. Do not attempt to isolate the
“cold” end of either Ry or 7 with a decoupling
resistor. A decoupling network at E; will place
the case of the microphone above ground, which
will encourage hum pickup. If decoupling is used
at Ry the cathode resistor will not be by-passed and
degeneration will result. However, should & trans-
former be used in either grid circuit, decoupling
is then very desirable.

The decoupling network consisting of R and
C's should always be used, providing that the
supply voltage is adequate. The network will
eause a drop in the d.c. voltage on the plate of the
tube but will reduce the tendency toward ‘“mo-
tor-hoating” and will iron out the ripple of the
supply voltage. To function properly, the resist-
ance of Rgshould be at least 25 times the capaci-
tative reactance of (4 at the lowest frequency
which must be filtered.

It is desirable to locate the gain control Ry at
jeast one stage from the input circuit. It is then
able fo reduce hum and other noise which has
developed in the preceding stages. Only when
the magnitude of the signal voltage is great
enough to overload the input tube should the
volume control be situated in the input circuit.

The hum level will increase if multiple grounds
are used to ground the metal braid on shielded
feads. If shielded wire is used it is important that
the braid have a good ground—but at only one
place.

The two best tubes to use in the following stage
are the 6J5 and the 6C5. The former has a lower
plate impedance than the 6C5 and it is the more
desirable of the two when the second stage is
called upon to deliver small amounts to power.
The 6C5, however, has better insulation and
should be used when only voltage amplification
(Conlinued on page 98)
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Cathode-Coupled Driver for
Class-B Modulators

By R, B. Shimer#

" TITH the exception of negative feedback,
which has been described in these pages
recently, the fundamental design of sudio

power systems has experienced little improve-
ment beyond the usual absorption of the newer
tubes. Of course, new innovations or circuit de-
signs which do not lower cost or materially im-
prove the overall frequency response, while often
interesting to the amateur or experimenter, do
not find favor and are obviously soon forgotten.
However, when a circuit appears which is really
an actual improvement over existing designs and
which, furthermore, lowers the cost, then it is at
least worthy of consideration.

Recently there has come to the audio feld a
new innovation in the way of drivers. These are
called “cathode drivers,” since the driver trans-
former, instead of being in the plate circuit of the
driver tube or tubes, is in the cathode ecircuit.
This is a degenerative type of amplifier, and
possesses. inherently better characteristics than
the plate~-coupled type for certain applications.

Fz

g
po—0

FIG, 1—CIRCUIT OF THE 250-WA'TT CLASS-B MOD-
ULATOR WITH CATHODE DRIVER

C1—2ufd. 450-v. electrolytic.

Cg—25.ufd. 50-v. electrolytic.

Ca—d-pfd. 2000-v. paper.

Cs, Cs, Co—8-ufd. 450-v. paper.

R1—~50,000-0hm 2watt.

R2—1000-0hm pot., 5-watt (wire wound).

Ti—Input transformer (Kenyon Type T-2).

‘Te—Driver transformer {Kenyon Type T-264).

J1—S8ingle-circuit shorting jack.

*Kenyon ‘Transformer Company, 840 Barry St., New
York City.

805

805

Fa F2oE
b
tov. 1000 70 HV, FOR
1250V.  CLASS-C-AMP.

Hov.A.C.

In the circuit here discussed, it permits driving a
250-watt audio output stage with only a single
receiving-type tube. Moreover, the driver tube
operates Class-A, and thus may be fed directly

THE CATHODEDRIVER CLASS-B ASSEMBLY
MAKES A COMPACT UNIT

from a comparatively low-

level stage.
Ts % This method of driving
cassC g Class-B output stage is
¥ highly recommended
whenever it is necessary
to obtain maximum effi-
ciency with lower distor-
tion. One of the inherent
faults with existing plate
drivers is that often the
tube isoperated Class-AB
or Class-B, which neces-
sitates the use of a driver
transformer for the grids
of these tubes. Aside from
this, tubes that draw con-
siderable grid current us-
ually are characterized by
inberent distortion, and
when fed into the Class-B final output stage are
often responsible for the poor quality so often
encountered in inefficiently designed Class-B audio

amplifiers or modulators,

While the above advantages of cathode drive
are highly desirable, the main advantage is its
ease of operation. This particular modulator will
deliver full output with an input to the driver
tube of only 4 14 db—the output of a typieal

(Continued on page 100)
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A Complete Oscilloscope with
LF. Input Amplifier

By Earl I. Anderson,* W8UD

a comparatively insensitive device. Little
or no power is necessary for deflection,
but the voltages required arefairly high. In the case

U NFORTUNATELY a cathode-ray tube is

but it is inexpensive and will serve for some pur-
poses. Even so, this simplest type of unit is well
worth while and should be a part of every 'phone
station’s equipment.

THIS 913 OSCILLOSCOPE UNIT IS COMPLETE WITH

INPUT AMPLIFIERS FOR BOTH HORIZONTAL AND

VERTICAL DEFLECTION, INCLUDING AN LF. STAGE
FOR RECEIVER APPLICATIONS

‘The controls, grouped about the ’scope tube in the center, are
as follows: Bottom row, left to right—sweep sync. input, Ri; fine
sweep adj., R4; horizontal input switch, S3; horizontal amp. gain,
Ri1s vertical amp. gain, Rie; vertical input switch, S4. Below tube
at left, sweep adjusty , S1; below tube at right, i.f. gain
control, Ri2. Above tube, at left, intensity control, R2o; above tube,
at right, focus control, Ri9. The control at the extreme left is the
linear-external-60 cycle sweep selector switch, Sz. The input and
output terminals at the left and right sides of the panels have the
same corresponding positions as in the diugram of Fig, I,

However, 28 one becomes familiar with
the capabilities of the cathode-ray tube and
the multitude of interesting and useful pur-
poses it will serve, it is extremely doubtful
that the user will long be satisfied with the
'scope in its simplest form. He will almost
certainly desire to connect the oscilloscope
to his receiver and observe incoming signals,
as well as to make observations at lower am-
plification levels in tracing and eliminating
distortion in his speech input equipment.

The foregoing considerations were the
factors which resulted in the development
of the unit now in use at W8UD. The
completed job contains all the necessary
features available in expensive commercial
jobs and in addition containg an i.f. ampli-
fier, thus making connection to the superhet
receiver simple and effective. Usually such
amplifiers are built separately and are not
a8 convenient to use for that reason.

The total cost of the unit at amateur
prices will be about $30.00, including all
tubes and the cabinet. However, if that
cost is high enough to be prohibitive at the
moment, a most excellent start can be
made for $15 to $16 by purchasing the

of the 918 tube about 100 to 150 volts must
be applied to the deflection plates if the
picture is to be as large as possible. Because
the 913 screen is quite small it is necessary
that full or almost full deflection be obh-
tained or the pattern will be difficult to
read. This means that unless the osecillo-
scope is equipped with amplifiers it may be
used for observing voltages which are
comparatively high but that it will not be
usable for low voltages. Most units which
have been described for amateur construe-
tion and those which are offered to amateurs
at a low price are of this type. If no linear

sweep i8 included their use from an ama-
teur application standpoint is limited al-
most entirely to the trapezoidal pattern
for observing final r.f. amplifier and modu-

UNDERNEATH THE CHASSIS PARTS ARE PLACED AC-
CORDING TO THE RULE OF CONVENIENCE AND DI-

RECT CONNECTION

lator performance. The 60-cycle sweep usually
incorporated is less usable than a linear sweep
* Douglas, Michigan.

cabinet and chassis, the 913 tube, 80 tube,
T1, Rio, Rao, Ris, Rs, Rs, €1, Cg and Cg. This
comprises the simplest form of oscilloscope and
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may be used to obtain the trape-
zoidal pattern. As finances permit,
the additional parts may be added,
beginning with the other power
supply, 885 linear sweep circuit and
horizontal amplifier. Either or both
of the vertical amplifiers, i.f. and
low-frequency, may be added next
—and the unit will be complete.
The cabinet is a standard unit
measuring 8 by 14 by 7 inches and
is designed to accommodate the
chagssis, which measures 7 by 13 by
2 inches. There is plenty of room
for all of the components and no
difficulty should be experienced in
getting them all in. The exact lay-

out is not particularly important
but the one shown has proven en-
tirely satisfactory and should be fol-
lowed as closely as possible. The power trans-
formers are placed as far from the 913 tube as
possible. Placed as shown, their fields do not
influence the operation of the tube. Several differ-
ent 913 tubes were tried and with each of them
the beam centered properly so apparently no
heam centering controls are necessary with this
tube and none are shown. Originally ordinary

T c’lj{‘s; 57
e

Hor P,
Hor Amp.

o
Sa)
Ry,

THE ABOVE-DECK COMPONENTS ARE NOT UNDULY CROWDED.
THE PRINCIPAL PARTS ARE IDENTIFIED IN FIG. 2

midget receiver transformers were used for Ty
and T%. Their operation wasg satisfactory except
that the heat developed was excessive and the
voltage on the 913 was too high using the entire
secondary for the half-wave rectifier and too low
using half the secondary. The entire secondary
was used with a series resistor to reduce the vol-
tage across the voltage divider network to 550
volts. Price is per-
haps the most im-

portant factor in
the design of midg-
et receiver trans-
formers and aec-
cordingly they op-
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high copper and
steel densities. Be-
cause of this it was
impossible to op-

R,‘/ ¥ X

erate the scope in
the cabinet for any

FIG. 1—THE ALL-INCLUSIVE CIRCUIT

Re¥

length of time
without developing
excessive heat
which resulted in
. the failure of sev-
o Y mer eral condensers,
Pilot light despite the fact
that large holes
were cut in the

Pri.

Ci3

R1—15,000-0hm variable.

Ra—400-0hm Yg-watt.

R3——100,000-0hm Vj-watt,

R¢—1-megohm variable.

Rs, Rs, Rs, Ris, Ris—2smeg-
ohm Yj-watt.

Rz, R13—1000-0hm Yj-watt.

Rg—25,000-0hm 20-watt
semivariable.

Rio—Not used.

Ru, Riz, Ris, Rie—75,000-
ohm variable.

R17—50,000-0hm Y4-watt.

Czlm-—&i pfd. 450vo0lt electro-
ytic.
Cs—1-pfd. 400volt paper.
Cg~—.25-pfd. 400-volt paper.
Cs—0.05-pfd. 400-volt paper.
Ce—0.005-ufd. mica.
Cr, Cs, Co, Cr0—0.1-ufd. 400-
volt paper.
i1y Cra—0. 1-pfd. 200-volt pa-

ber.
Cis, Cra—88-pfd. 450wolt
electrolytic.
C15—0.006-ufd. 200-volt pa-

Sa—Single circuit 3 position
switch,

Ss—S.p.d.t. toggle switch.

S4—Sinﬁlc circuit 3 position
switcl

LET—Lf. coupling trans-
former. (See text.)

T1—450-volt at 10 ma., 6.3-
volt at 0.9 amp., 5volt at
2 amp. (Stancor P4027).

T2—~250.0-250-volt at 30 ma.,
2.5volt at 4.5 amp., 5volt
at 2 amp. (Stancor P4028).

CHi—30-henry 50-ma. choke

bottom and top of
the back with a
socket-hole punch.
The Standard
Transformer Cor-
poration offered to
develop the spe-
eial and more con-
servatively de-

R18—150,000-0hm Ivatt, ber. N ) . : . s

R20—25,000-0hm variable. S1—Single-circuit 4-position Bigtag:lﬂ'_("%‘?ggg 1-14-volt signed units which
Cy~—4ufd. 600v0lt paper. switch. penlight cells. (Continued on page 108)
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A Compact 56-Mc. Portable-Mobile

Transmitter-Receiver

By Howard C. Lawrence, Jr.,* W2IUP

used for portable and portable-mobile

work, Since this rig would not be installed
in any one location for more than a short period
of time, the complete station had to be as compact
as possible, with a minimum of extras to be carted
along when sefting up. A summer’s work with a
transceiver showed that

Q-T W2IUP a rig was wanted that could be

PANEL VIEW OF

THE 56-MC. TRANS-

MITTER-RECEIVER

WITH CONTROLS

FOR SIMPLEX OR

DUPLEX OPERA
TION

trol so that it would be easy to QSY to avoid
QRM or to find a frequency suitable for duplex
work; that the change from send to receive be
made with a single switch; and that the rig
be provided with a small bulb to illuminate the
control panel and provide sufficient light to
write up the log at night. All wires and controls

4 separate transmitter i
and receiver were desir- :
able, and that duplex
operation is & conven-
ience. The power con-
sumption had to be low
so that the battery
drain would not be too
great when operating
off a storage battery
and so that the power
supply used for mobile
work would not be too
expensive.
Convenience in oper-
ationdictated that there
be no vernier dials, so
that the band could be
covered rapidly; that
the transmitter be
tuned by a single con-

*381 Highland Ave., Up-
per Montelair, N. J.

THIS REAR VIEW SHOWS THE OSCILLATOR AT THE RIGHT OF THE
SHIELD PARTITION, RECEIVER AND AUDIO SECTION AT THE LEFT

R il
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were brought out on the control panel so that the
rig could be easily shoved against the wall or into
a corner where it would not take up too much
apace. 'To keep the rig dry when operating in an
open boat or in an unexpected rain storm, a box
with no openings in it was needed. With all these
requirements in mind the rig described in this
article was designed and built.
The transmitter is a 76
Hartley oseillator modulated
by a 41. The receiver is a 76 .
“Minute-Man’’ super-regen- L ?”
erative detector, fransformer T
coupled to & 76 first audio. —mw
For simplex operation the 41 R,
modulator acts as a second TRANSMITTER
stage of audio driving a loud
speaker. Only the first stage
of audio is used for duplex

= P

connected to the lower two terminals and the
upper two are not used. The plus side of the bat-
tery and Genemotor are grounded to the chassis.
It is important that this polarity should not be
mixed, since the Genemotor will not run and the
electrolytic condenser in the microphone circuit
filter will burn out if the polarity is backwards.
For this reason different type binding posts were

operation.

‘The entire transmitter and
receiver are built in a black
crackle finished box 9 inches
long by 6 inches high by 5
inches deep. The panel and
chagsis are !4g-inch alum-
inum while the shield parti-
tions are ¥§ 4-inch aluminum.
The aluminum work was
given a dull finish by dipping
it in a solution of lye and
water for a few minutes (and then rinsing in clean
water) after all drilling and cutting was finished.
The small bowl-shaped dent in the top front of
the shield was hammered out with a ball-peen
hammer to make room for one of the transmitting
antenna feed-through insulators. All bolts were
equipped with lock-washers to keep them from
shaking loose.

Starting in the upper left-hand corner of the
front panel, and reading to the right, are the two
transmitting antenna feed-through insulators,
the panel light, and the receiving antenna feed-
through insulator. Fahnestock clips were installed
on the antenna insulators. At the left end of the
second row is the transmitter tuning control, fol-
lowed by the switch which turns the whole rig on
and off when working from a storage battery and
turns just the microphone battery on when work-
ing from an a.¢. supply; the rotary send-receive
switeh which turns off the receiver, turns on the
transmitter, and connects the 41 as a modulator
when going from receive to send; the duplex
switch which turns the receiver back on for
duplex; and, on the far right, the receiver tuning
control.

On the left~hand end of the bottom row are
four binding posts. The 50-ma. 250-volt Gene-
motor input is connected to the upper two termi-
nals and the storage battery to the lower two
terminals. When working from the a.c. power
supply a microphone battery of three dry cells is

A.BAT.

+ o=
GENEMOTOR

R

Phanes

PowerSocket

F1G. 1—CIRCUIT OF THE 56-MC. TRANSMITTER-
RECEIVER

Li, Ls—8 turns 4-inch dia., No. 12 enameled wire,
tapped at center.

L2—3 turns d/z—mch dia., No. 12 enameled wire.

C1—=100-upf

Ca——0.002-ufd.

Cs, (,4—-15’ ‘:ffd (Cardwell Trim-Air.)

U,

Cry Clo——lo ufd 25wolt electrolytic.

(‘z, C11~—~0.01-pfd. 400v0it paper.

Cy—25.ufd. 25volt electrolytic.

(/12—351-5(;{?5 midget trimmer condenser (Hammarlund

R1—10,000-0 hm 1/5—watt resistor.

Ra—10-meg, Yo-watt.

Rs, Re—500,000-0hm midget pot.

R4—1500-0hm Z-watt.

Rs5—100,000-0hm Iwatt.

Ry—14.meg. Vhavatt.

Rg—500-0hm 5-watt.

Ro—1000-0hm Lo-watt.

R10—200-0hm L-watt.

RFC—75 turns No. 30 d.c.c. wire, 1§ inch dzameter

‘T1—3:1 audio transformer (Thordarson Type R-260).

T3—Single-button wmicrophone transformer (Kenyon
Type KR-79M).

Ch——42-h. 15-ma. choke (Tl horda'rson T-7430),

SWi, SWa, SW3, SWi—+4 p.d.t. rotary switch (Yaxley).

SWs5, SWe—S.p.s.t. toggle switches.

Dotted lines on power socket indicate connections made
by Genemotor power plug.

used for plus and minus connections; one post
takes a forked lug and the other a straight end of
wire.

On the right of these binding posts is the re-
ceiver audio volume control. Next come two red
tip-jacks for the microphone, two black jacks for

(Continued on page 118)
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How Would You Do It?

Suggestion for Weather-Proof Lead-Ins

LTHOUGH. responses to Problem Number
A Ten did not reveal anything startling or
revolutionary in schemes for bringing the
antenna or transmission line into the station (we

Zine or ¢g
’weatheréf 1ppIng

~
Sash

’ Panel I

WEATHER STRIP

FITTING
/v‘ C
T
Q @ j)
ef veled lusulator
wmabw 5/// —

END VIEW OF PANEL FRONT VIEW OF PANEL

FIG. I—WEATHER STRIP ALONG
THE TOP EDGE OF THE LEAD-IN
PANEL MAKES A TIGHT JOINT

hardly expected they would), never-
theless, the solutions submitted do
give a good idea of the various means
employed under different circum-
stances. A brief summary of these
should be of assistance not only to
those confronted by the problem for
the first time, but also probably to
many who find their present ar-
rangements unsatisfactory for one
reason or another.

FIG.

2—ANOTHER

or storm windows. Probably the best place to go
through the walls, from the standpoint of ap-
pearance, is at the trimming board at the top or
bottom of the window frame as suggested by
WIALJ and Alexander Marshall of Kearny,
N. J. The trimming boards inside and outside
provide flat surfaces for tightening lead-in in-
sulators. Cement or rubber gaskets may be used
to weather-proof the exposed joints. .
Unfortunately for many amateurs, such ex-
tensive surgical operations will not be tolerated
and, for these, the window usually offers the best
opportunity. If necessary, the window itself may
be altered considerably without permanent injury
to the property because it may be replaced at
little expense. The chief problems encountered in
bringing the transmission line through the win-
dow are those of weather-proofing and arriving
at an arrangement which will interfere as little as
possible with the normal functioning of the win-
dow. We have scen no scheme which solves these
difficulties better than a sufficient number of
holes drilled in the glass near the top of the upper
pane. The only restriction which this imposes is
that the lower sash cannot be raised to its full

It is realized, of course, that it is
difficult to label any single type of

METHOD OF WEATHER-
PROOFING
The single thick board

installation “best,” because few
schemes can be made to serve to
complete satisfaction under all cir-
cumstances. Therefore, more weight than hereto-
fore has been given to quality of write-up in
gelecting prize-winners.

Several made suggestions which included cut-
ting holes directly through the walls of the build-
ing. Where the property is one’s own, or where
a special “shack” is provided for the rig, this is
undoubtedly the best solution, for the job can be
done without great difficulty and can provide
greater mechanical permanence than other
schemes. It involves no interference to sereening

could be replaced by two
th"i:er boards fastened to-

FIG. 3—A METHOD WHICH AVOIDS DRILLING
HOLES IN GLASS

limit, but this is of minor importance. Stops
should be provided at the proper heights to pre-
vent accidental damage by raising the lower sash
too far.
WI1AUN offers the advice that much trouble
will be saved if the entire upper pane is replaced
(Continued on page 118)
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THERE are two ways this piece might begin:
. A glance in the Call Book will show you
that the only way you can add the country of
Reunion Island to your list is by working FR8VX,
for he ig the only ham there.

That’s the DX angle—and it may be all that
matters. But if you, too, like to go behind the
signals you hear and learn of the personalities
back of them, then harken to a brief page from
history.

In the year 1428, following a series of long and
sanguinary wars extending back to the third
century B.c. when the Kingdom of Annam be-
came subject to Chinese control, that country,
which then comprised most of what is now
French Indo-China, became sutonomous under
Chinese sugerainty. In 1789, with the aid of the
French government, it freed itself entirely from
Chinese control.

But it was not long before France, the erst-
while ally, became an aggressor. In 1858 Napo-
leon IIT attacked Annam, acquiring successively
Cochin China and Tongking, and in 1886 what
remained of the Kingdom of Annam became a
French protectorate, Although technically a
monarchy, ruled by the King with the aid of the
Secret Council of six, it is actually governed by
the French Resident-Superior and his staff.

What has all this to do with ham radio? These
are the historical moves underlying the creation
of a most unusual ham. But first, a little more
background.

When the French took over the Kingdom of
Annam they deposed the existing ruler and, in
1889, placed 13-year-old Prince Bun Lan on the
throne as King Than Thai. As he grew older they
found they didn’t like him very well, however,
and in 1907 he was forced to abdicate.

Now Than Thai bad two sons, the eldest
named Vinh San and
the second Duy Tan. In
selecting his suceessor
the French authorities
overlooked the claims of
the eldest son and placed
Duy Tan on the throne
at the age of 7. Vinh San
continued to live in
Hué, the capital of An-
nam until 1916, how-
ever. In that year a
further upset oceurred,
and Khai Dinh sue-
ceeded to the throne.

FR8VX

At the same time Vinh San was exiled to Reunion
Island.

There’s not much fun in the life of an exiled
prince, but Vinh San was the sort to make the
best of his predicament. Naturally of a scientific
bent, he took up electricity and wireless as his

3.

BEGINNING OF A STORM ON REUNION ISLAND

primary interests in life. In 1917 he erected the
first antenna on Reunion, using a galena crystal
detector, to make weather and storm observa-
tions. During three years of operation this equip-
ment—entirely home-made, for shipments from
outside are very difficult owing to the remoteness
of Reunion’s rockbound coast from world water-
ways—enabled the observance of much interest-
ing natural phenomena. In 1919 the Prince under-
took the study of earth currents, in connection
with Reunion’s living volcano, Piton de la
Fournaise. His other more sabstruse scientific
activities include the correlation of radio condi-
tions with cyclone formation, succeeding in 1930
in the ‘“‘determination of cyclonic centers and
their translation.”

Tt was in 1920 that Prince Vinh San started in
the transmitting end of radio, with & Rhumkorff
coil which covered 18 miles, the first wireless
transmission on Reunion. In 1924 he graduated
to vacuum tubes, acquiring a small triode.

Two years later saw the start of a long agita-
tion by him in the local press for the erection of a
radio broadcasting station. From 1926 to 1930 he
busied himself with a 40-watt broadeaster on 180
meters. In its early days he even built up a
hundred or more receivers himself for his friends,
to popularize the innovation. The station was

December, 1937
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heard as far away as Mauritius, the call used
being 04XV, Finally an official station was in-
stalled, and this activity necessarily cessed.

It was 1933 when the Prince’s ham career ac-
tually began. On Qctober 12th he had his first
QS0 on 40 meters, with Z82A. The call then was
FB8VX, which he used until November, 1935,
when he changed to the present FRSVX. In
short order he worked all continents, using both
7 and 14 Me.

In December, 1935, he had the idea of observ-
ing radio conditions at the top of Piton des Neiges,
an extinet voleano which is the highest point on
the island (3069 meters high). Together with
Paul Bunderwoet, formerly a radio officer with
the French commercial navy, he camped for 12
duys in a natural cavern near the top. With a
portable transmitter using flashlight cells and
operating with less than 2 watts many QSO’s
were made with Australia and South Africa. A
commentary on the normal climate of Reunion is
the Prince’s emphasis on the weather conditions
at the peak, where there was “‘such a cold that
wooden fire was needed from sunset to next
morning.”’

Now FR8VX—uas no real DX man needs to be
told—works regularly on 14,340 or 14,430 (ap-
proximately) ke. or the 28-Mec. harmonics of
these frequencies. His first W contact was
WSMAH. The first in each of the other U.S.A.
call-letter areas were W1FOZ, W2HPL, W3CHG,
W4EF, W5EBT, W6CNX, and WONBM. He
has no W7 yet!

The normal power is 20 watts, with no more
than 40 at any time. The Prince finds W’s hard to
work, the only good time being 2300 G.T., but
then static and QRM are both bad. He often
hears five or six W’s on the same channel—so
when he reports QRM you can be sure he really
means it.

His regular operating periods are from 1800 to
2200 GT (10 r.M. to 2 A.m. his time). The first two
hours are usually spent on 14,340, while during
the last two he moves to the edge of the band to
avoid W QRM.

All in all, FR8VX is still another remarkable
example of the inscrutable ways of Fate. But it is
an interesting reflection to note that one who
might have been the ruler of five million peovple
finds an all-absorbing interest in our common
hobby of amateur radio. Pretty good, at that,
isn’t it?

-l B, D.

The Northwestern Division Convention

\/VHEN , in spite of & registration fee of only
$1.00, 233 hams and their wives vote the
resulting convention just about the most enjoy-
able affair they ever attended, that is news! That,
however, is precisely what happened this year on

the occasion of the Northwestern Division’s
convention August 28th and 29th at Sunrise Park,
on the slopes of Mt. Rainier and the reaction can
be attributed to three things: First, intelligent
planning by a thoroughly competent committee;
second, a convention site of unsurpassed beauty,
affording numerous opportunities for hiking,
fishing and photography, and third, the unusual
amount of visiting and friendly hamming directly
attributable to the “cabin life” of the gang
during their stay.

The gang started assembling anywhere from
several days to — in at least one case — a whole
week before the convention (and it may be said
that those who didn’t, wished they had!). Accom-
modations at Sunrise are provided by cabins and
this was responsible for an unusually friendly
atmosphere. Many of the gang brought along
their wives, and housekeeping on a small scale
was started up all over the place. Not only house-
keeping was started, however —so was ham
radio! We won’t say there’s never been & con-
vention with as many portable rigs in active
operation but we will say that if there has, we
don’t know about it. From the moment the gang
got settled in their respective cabins hams were
crawling all over the place putting up temporary
raasts and stringing antennas. Long before the
evening of the first day rigs were operating in
«.w. and 'phone on every band except 160 (and
only the loss of a couple of tubes prevented at
least one rig being on that band!). And what
conditions! . . . signals rolled in from every-
where and, judging by reports, rolled out simi-
larly.

If the reactions of most of those sattending
mean anything, the affair would have been just as
successful whether there’d been a program or
not. In justice to the committee and guest speak-
ers, however, it is to be recorded that there was
an excellent program, just right in length, com-~
prising two technical sessions on Saturday and
Sunday, o League meeting, a hugely successful
dance in the big Park lodge on Saturday night
{music thanks to W7MD) and a final picnic on
Sunday afternoon where various merchandise
prizes were distributed in addition to three cash
prizes of $30, $20 and $10 donated from the
surplus funds of the convention (we stll don’t
know how it was all done for $1.00l—W1JFN).
In between all this, the convention committee
had wisely left plenty of time for mountain
climbing, hiking on the many splendid trails
nearby, fishing, photography (we’ve come to the
conclusion that most hams are also pretty keen
about photography), and plain hamming. There
was plenty of each.

Speaking for ourselves (W1JFN), anytime the
NW Division gang holds another convention at
Mt. Rainier, we'll break both legs as many times
as may be necessary to get there. However, we’ll
do three things we didn’t do this time: first, we'll
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get there earlier; second, we'll take along plenty
of camping gear so0 we can cook our meals in our
cabin, and third, we’ll positively have our port-
able rig along, too!

—W7?DXF + WIJFN

The 1937 West Gulf Division

Convention

HE Eleventh Annual West Gulf Division
L Convention was held in Houston, August
20th and 21st. It was a huge success, having a
larger attendance than any previous West Gulf
Division convention—265 hams. Numerous
prizes were donated by the manufacturers, and
nearly everyone went home with one. Among the
distinguished guests present were President
E. C. Woodruff, representing A.R.R.L., Dr. J. 8.
Waters of Rice Institute and Mr. and Mrs. John
L. Reinartz.

Every item on the convention program went
off exactly on schedule, and a great deal of credit
is due the Houston Amateur Radio Club for their
excellent management. Through the sale of
advertising space they were able to provide $4.50
worth of entertainment for each $3.50 registra-
tion.

Next year’s convention is scheduled to be held
in Carlsbad, New Mexico.

e Strays B

“Have you ever mounted a shield can on a
metal chassis and found it hard to mark the holes
for drilling?,”’ asks W8KQZ. He supplies & kink to
make it easy. Place a small piece of adhesive tape
on the chassis at the approximate location of each
hole, place the shield can in exact position, and
with a long pencil mark on the tape where the
holes are to be drilled. Remove the shield, and
twist & sharp knife point through the marks and
tape into the metal. Drill through the tape; it will
prevent the drill from creeping sidewise.

What the League Is Doing
{Continued from page £8)

. .o Type A-2 emission, even of a
(ISI;: ;[Yi(())’t"’e A2 nature not involving fre-

quency modulation, is no
longer permitted in our 28- to 30-Mec. band. On
Qctober 5th, the F.C.C. amended our Rule 375,
stating the frequency bands on which A-2 may
be used, so as to limit it to the frequencies above
56 Mec. Thus the 28- to 30-band is now governed
by precisely the same regulations applying to our
lower-frequency bands as concerns the quality

and types of output.

<9 DIXIE JONES'
g OWLIJUICE

T VER sense I been a ham I been readin’ pieces

in QST about why don’t us rabble make
more deliveries and stop scrunching up nice little
hamgrams in a wad and chunking ’em into the
wastebasket and anybody that does that should
oughto have his mojulator busted over his head.
Wells’r, I agree. S8o he ought, and the chances
are he oughto have it done anyway for sumpn
else, but what gits my nanny is to have some egg
I never heard of deliver the same message I do.
There is sucha thing as overdoin’ this delivery
business. For instance, I git a message that I
can’t do nothin’ with but mail it so I write it up
and I lick a nice shiny stamp and stick on it and
then on account of I done a good deed and upheld
the integrity of amateur hammery or sumpn I set
down quiet and lay my ears back and purr at
myself, and purty soon what happens? Wye in
about a week in comes a letter from this bloke
which says: “dear w4ir, I thank you very kindly
for mailing me the message but I done got it
sooner from W11XYZ and once was enough.”
I sware, 1 wish hams would deliver their own
dang messages and leave mine alone.

—W4IR of the **Dizie Squinch Owl”

The Cover

AS THE key symbolizes ¢.w. transmission and
4 X the microphone radiotelephony, so the
leonoscope—the television eye—may be con-
sidered to symbolize felevision transmission.
What could be more appropriate, therefore, than
a picture of this gadget for the cover of the issue
in which we dive into the television field? Our
thanks to William Haussler, NBC and to RCA
for the photograph.

Circulation Statement

PUBLISHER'S STATEMENT OF CIRCULATION AS
GIVEN TO STANDARD RATE AND DATA SERVICE
This is to certify that the average circulation per issue of

QST for the six months’ period January 1st to and including
June 30, 1937, was as follows:

Copiessold. .o.vvvvivninnninneiiinnns 43,045
Clopies distributed free................ 420
Total. .o e e 43,465

K. B. Warner, Business Manager
D, H. Houghton, Circulation Manager
Subscribed to and sworn before me
on this 28th day of September, 1937
Alice V. Scanlan, Notary Public
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HINTS and KINKS

for the Experimenter s

Combining the Frequency Meter,
'Phone Monitor, and Keying Oscillator

By Stan Comach, VE2EE

ONE of the most indispensable items of the
well-dressed and operated ham station is
the monitor, and no law-abiding amateur shouid
think of doing without one even in these days of
extensive erystal control. The best of erystals
act up at times and the best of transmitters can-
not always, therefore, be depended upon to perk
merrily along right where it belongs; the only safe
thing to do is consistently to check its operation
to make sure that the signal is all in one lump,
all in one place. The writer speaks from experi-
ence, remembering very vividly the expenditure
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FIG. i—COMBINED FREQMETER, MONITOR, AUDIO OSCIL-
TOR

La—?j—pufd variable (bandspread)

R1—40,000-0h:
C 2—50—1.z,ufd. variable. p Oohm

Ra—100,000-0hm.

pectingly I decided to build something that could
be trusted.

A search through QST brought to light an
article entitled “Combining the Frequency Meter
and Monitor,” and working along these lines I
started in to build a reliable piece of equipment.
The question of stability is naturally of prime
importance and after talking the matter over with
some of the boys the 2A7 was chosen for the os-
cillator with the 56 to function as the detector.
The unit was constructed and its performance
exceeded all my expectations. The 2A7, after
being allowed to seftle, held the calibration error
on the 14-Me. band down to close to 1 ke., which
ig tol’able good. Along about April, 1934, some-
one brought out an improvement which, while
not affecting the oscillator, afforded
a cleaner keying signal; this was the
tuned grid eircuit on the detector.

Quite recently another article ap-
peared in QST entitled ““Audio Oseil-
lator Keying Monitor Without Re-
lays.” Upon reading this an idea was
born and is here presented as an im-
provement for the shack, with apolo-
gies to the fellows who provided the
basie ideas.

LG It seemed to me that the 56, while
! doing a mighty fine job as a detector,
could still be called upon to perform
’ another duty, so by rearranging the

il grid circuit it is made to function as
- an audio oscillator which provides a
beautiful signal for listening to that
bug. For those who already have built
and operated the frequency meter-
monitor already referred to the
changes, shown in Fig. 1, are simple

Cs—0.002 ufd. —10,000-ch ! v :

Ca—0 5 % Re—0.5m egohm and inexpensive. A d.p.d.t. switch, an

Gos i Ry —100,000-0hm variable. old audio transformer, a volume con~

Co—0.01 ufd. Rr—15,000-0hm. -

C7—250 ;tty Rs—0.25-megohm. trol, couple of resistors and the
ety Li—Inductance adiusted for fre- change is completed. Following

Co—0.1 pfd.
Cio, Ci1—0.004 wfd.

of a brand-new five spot for a crystal guaranteed
to hold the signal of VE2EE on a frequency of
14,398 ke. ; the iteh to ride the edge was upon me.
Two A.R.R.L. Official Observers checked the
signal at 14,403 ke. and sent me QSL’s. Was my
face red! At that time the station sported &
monitor of the single tube type which up to that
time had been considered sufficiently reliable,
but with trouble sneaking up on me s0 unsus-

quency band desired.
T-—Audio transformer.

through the d.p.d.t. switch it will be
seen that on one side the cathode re-
sistor is grounded while the grid is connected to
La. The coil Lg consists of 5 turns of No. 20 on a
tube base, and without any tuning condenser res-
onates at around 14 Me. well enough to providean
59 ’phone signal with the switeh in the oscillator
plate in the “Off” position; Veila, the Phone
Monitor!

With the oscillator plate switch closed, the
carrier or keyed transmitter signal can be tuned
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in, by means of Cy. Ic¢i ... the Frequency
Meter! With the d.p.d.t. switch in the othef
direction the grid of the 56 is connected through
the grid leak and condenser, RsC, and the audio
transformer sccondary to ground, while the
cathode is connected through one wire to the
center-tap of the keyed stage on the transmitter,
above ground until the key or keying relay con-
tacts are closed. The audio oscillator is thus
keyed simultaneously with the transmitter. Hg is
front panel control of audio tone, and the pitch
of the note can be varied for different cars be-
tween 300 and 5000 cycles. The volume control
Rg provides a means of controlling the volume
of the oscillator without affecting the frequency;
this is an essential as the level of the audio os-
cillator is up about 15 db over the output of the
frequency meter. The toggle switch in the plate
circuit of the 2A7 is necessary to prevent the
r.f. oscillator signal from killing the audio os-
cillator, since (g is always in the eircuit.

The 2A7 functions as a negative-resistance os-
eillator of the retarding-field type, with electron
coupling to the output ecircuit. Its use was sug-
gested to the writer by J. C. E. Mitchell, VE2LO.
In the circuit shown, the No. 2 grid functions as
a screen, the Nos. 3 and 5 grids together as &
plate, and the No. 4 grid as a suppressor. The
scereen and suppressor are ab the same r.f. poten-
tial, and when the potentials of both vary to-
gether, increasing screen potential will be ac-
companied by decreasing sereen current and vice
versa, thus giving the negative-resistance effect.!
The No. 1 grid is connected to the cathode. The
eircuit is simple to use, since no feedback tap or
coil is needed.

Another Harmonic-Reducing Circuit

OTICED much discussion in QST lately re
harmonic radiation—or rather its elimina-
tiop—and would like to chip in & few cents’
worth as per the diagram of ¥ig. 2. Have found
this cireuit very effective with either self-excited
or oscillator-amplifier rigs.

Circuit L1Cy is the regular tank circuit. LoCo
is tuned to the second harmonie, placed in lead
from plate to LyCi. It is essential that the cou-
pling between Ly and L can be varied.

The rig is cranked up on the regular frequency
and Lg coupled fairly closely. (' is varied while
listening to the second harmonic of the signal in
the receiver. When the point of minimum signal
is observed, leave C3 at that setting and vary the
coupling between Ly and Lp. This should still
further reduce the strength of the harmonic
when the proper degree of coupling is obtained.
The antenna may be coupled by any of the usual
methods; if an antenna tank is used, it should be
coupled to the side of the tank circuit opposite

Ly. Lg, incidentally, probably works best coupled
to the plate end of Lj;. I have reduced an S9
second harmonic to S3 by this method with no
trouble to speak of. Ly could be left fixed over a

FIG. 2—(COMBINED TRAP AND BUCKING CIR-
CUIT FOR HARMONIC REDUCTION

band once the optimum setting is found, but it
would of course be necessary to retune Cs for each
change of frequency as its adjustment is quite
eritical.

—Fred C. Allen, VE3SA

Inexpensive Stage Switching
HE idea shown in Fig. 3 comes from Dr.
W. R. Jaffrey, VE3DC, of Hamilton, Ont.
Applied to the exciter unit described in October
QST,? it substitutes & 6-prong tube socket for the
switeh, and utilizes old tube bases with appropri-

FUND. PLUG

—] =
| e J o

2np. HARM, PLUG

(M\

. BA6
SOCKET (st Section) 411 HARM. PLUG

FIG. 3-—STAGESWITCHING SYSTEM USING A
TUBE SOCKET AND TUBE-BASE PLUGS

(271

ate jumpers between the pins to make the proper
connections between stages for output on various
bands. The socket may be mounted on the front
of the unit, in case relay-rack construction is
used, so that it is readily accessible. Other pin

1¢A New Type of Two-Terminal Qscillator Circuit,”
QST, April, 1935,

2Grammer, “A Semi-Universal Exciter with Stage
Switching and Plug-In Coils,” QST, October, 1937,
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conpection arrangements can of course be used
provided the necessary interconnections are made
with the three plugs.

With the 6-prong socket shown, the grids of
the idle stages are not grounded as in the original
switching arrangement. Grounds can readily be
provided, however, by using a 7-prong socket and
plugs, using the seventh prong as a ground with
appropriate connections in the plugs.

VE3DC also recommends using a 0.01-pfd.
600-volt condenser eonnected between oscillator
cathode and ground if the oscillator is keyed in
the cathode circuit. A choke between key and
ground is also helpful in preventing chirp with
oscillator keying.

Replacing Magnetic Speaker with
D.C. Dynamic

FIG, 4 shows a simple method of replacing the
old magnetic speaker with s dynamic without
adding & field supply or without modifying the
receiver in any way. The field is simply connected

&, L

Magnetic
Sk lermenals

¢

OQulpuf
Transiormer

=~

Fiedd

— ”y

FIG. 4—USING A D.C. FIELD TYPE DYNAMIC
SPEAKER ON SETS BUILT FOR MAGNETIC
SPEAKERS

in series with the primary of the output trans-
former and by-passed with a 4-ufd. condenser,
thus using the plate current to the output tube
of the receiver to excite the field.

(', W. Leeds, Jr., W3AIU

— 0 o —

Regenerative Doubler

THE output of the 46 doubler in the 47-46-10
low-power transmitter, shown in August,
1936, Q8T and the Fourteenth Edition of the
Handbook, can be materially increased by the use
of the regenerative eircuit shown in Fig. 5. All
that is reqjuired is a trimmer condenser and a few
turns of small wire. The use of a separate neutral-
izing coil connected as shown permits the use of
a cheap trimmer condenser instead of a more
expensive variable which would be necessary if

the plate voltage appeared across it. In some cases .

an increase of 1009, has been obtained in the
grid current of the 10 when used as a doubler.
At the same time the plate current of the 46 was
lowered by one third. The addition of the neutral-
izing coil requires no changes in any existing
connections. L, hag the same number of turns as

Lg, and is wound one-eighth inch away from the
low-potential end of Ls. No. 30 wire is plenty

Z i
Eeee [ ng
l T 3
oL, 1£Cn g'-n
T [1Y i:‘
L
+400

FIG. 5—~ADDING REGENERATION (NEUTRALIZA-
TION) TO A DOUBLER STAGE

large enough. The circuit is neutralized in the
usual way.
~H, E. Preston, W8CSE

Mounting Trimmer Condensers

WHILE rebuilding recently, I decided to
mount the grid tuning condensers inside
the coil forms (link-coupled circuits) to save
gpace. To eliminate loose wires inside the coils I
ran across this very helpful kink which saves
plenty of time and trouble.

Instead of using the usual 4- or 5-prong coil
form, I purchased the six-prong type (some of

Thimmer Condenser

FIG. 6—WIRING ARRANGEMENT FOR EASY RE-
MOVAL OF TRIMMER CONDENSERS MOUNTED
IN COIL FORM

these have a mounting shoulder for mica or air
trimmers). Hook the twisted pair for the link to
the large terminals, and the ends of the grid coil
winding to plate and cathode prongs. This leaves
the two top prongs free for connection to the tun-
ing condenser. The connections may be pulled
tight and cut off, as indicated in Fig. 6. This
permits easy removal or installation of the tuning
condenser. Connections between the condenser
and the two sides of the grid coil are made on
gocket. Don’t forget these!
—R. N. “Bob" Eubank, W3WS8 (W8AAJ)
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Amateur Radio
STATIONS

W6HG, Inglewood, Calif.

N()T all West Coasters employ “California
kilowatts.” In twelve years’ operation George
Dery, W6HG, ex-6CHT, has used single-210
transmitters. (Before the 210 it was a single 202.)
The photo of WEHG shows how ultra~gimple an
amateur station can be, yet it can be just

The tube line-up in the transmitter consists
of a 6L6 crystal oscillator, doubling, an RK-39
buffer and second-doubler, and the aforemen-
tioned T-20’s. The input has now been increased
to 90 watts. The final is modulated by a pair
of Class-B 46’s, The microphone is a Shure
708 crystal. A three-halves wave antenna, fed

ag effective as it is simple. With the 210
Hartley, running only 40 watts input, WAC
has been made on 14 Mec., and all conti-
nents except Europe have been worked on 7
Mec. The receiver is an SW-3. Crystal con-
trol was used for a period of about a year,
but eventually was discarded in favor of
the greater flexibility of the self-excited rig.
Pavorite antennas are a 67-foot horizontal
Zepp for 7 Me. and a 31-foot vertical for
14 Me.

The operator, an ex-seagoing brass-
pounder, gets his fun working DX and
handling traffic with foreign stations. De-
spite the low power, W6HG is a member
of the Trans-Pacific Traffic Association.

W5FIY, Okemah, Okla.

W5FIY, John F. Stanbery, of Okemah,
Okla., specializes in low-power ’phone
DX, the 14-Me. band being his principal hunting
ground. After an eight-months’ wait to get Africa
WAC was finally made in June, all contacts
being made with a pair of 841’s running only 60

watts input. Since then the 841’s have been re--

placed by T-20’s,

WS5F1Y

through “@Q” bars, is used. It is 55 feet high.

A Lincoln R-9 communications-type receiver is
used. Other equipment on the operating table
includes a Peak pre-selector, control panel and
speech amplifier, monitor, and a frequency-meter.

W5FLY was formerly W4DPI in Tennessee,
where he secured his first license in 1935. At the
present location, nearly all operation has been on
20-meter "'phone, although 75 is used occasionally.

K5AA, Fort Amador, Canal Zone

i I‘HE inhabitants of the ¢.w. portion of

the 14-Mec. band between 14,250 and
14,400 ke. can recognize after a dot or two
that signal near 14,300. There’s something
about the note and the operating which
makes K5A A one of the most easily-spotted
gtations on the band.

The photograph shows most of the
equipment that is visible from the operat-
ing position. Everything is behind a series
of plywood panels, totalling 8 by 10 feet,
from which a shelf extends out to serve as
the operating desk. Even the receivers are
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set flush, as the photograph shows. A small shelf
under the table holds the log and callbook.

The transmitter is operated on 14,310 ke. only.
Starting out from an 80-meter crystal, the tube
line-up includes a 59 Tri-tet oscillator, a pair of
10’8, a 211 doubler-buffer, and push-pull 860’s in
the final amplifier. Grid keying is used, with
42’s as the keyer tubes. Power switches are on the

K35AA

control panel at the right in the photograph.

For ham work, the receiver used is an RME-69.
The receiver to the left of the 69 iz a late-model
army set, while & second army receiver of older
vintage is mounted up above.

"There are seven operators at K5AA: Turcotte
(Eddie); Templin (Dick); Laird; Winters (Ed);
Atwill (Bill); Weir (Chas.), and Klami. Schedules
are maintained with several W stations, and the
whole gang likes rag-chewing. And they have a
signal with which they can put it over.

K7EVM, Fort Yukon, Alaska

WHEN you're out in the far-away places,
amateur radio assumes greater importance
than simply a hobby, important though our
hobbies may be to us. In such a case, a little
thing like lack of power may be an annoyance,
but it is not a major obstacle.

K7EVM, owned by Ray Randall, Deputy
U. 8. Marshall and Deputy Collector of Customs
at Fort Yukon, Alasks, is such a station. First
take a look ab the picture which shows the loca-
tion, and then read the following letter:

“The shelves which hold the transmitters are
mounted on the outside wall, which is of logs.
'This is fairly solid. In the upper right-hand
corner there is a single 42 crystal transmitter con-
nected Tri-tet. I usually use this on 80 meters,
though have tried it out on 40 and 20. The great-
est DX on 20 with this rig has been a contact
with FEQ.

“On the upper shelf along with this rig there is

also a Collins type pi-filter. Notwithstanding all
the adverse criticism of the filters I find it very
satisfactory and so far have had no ticket for
harmonic interference, nor any heard cards on 10
meters!

“Below, the 47-46-p.p. 46’s are spread out, and
on the bottom shelf are the power supplies. There
are three, 300 volts for the oscillator, 400 volts
for the doubler and 550 volts for the
final, Condenser input on the low
supply and choke input on the
others. Rectifiers are an 80, 573 and
an 83.

“The receiver at the left of the
erystal Comet Pro is a home-built
t.r.f. using 2-volt tubes. The frame
and some of the parts are from an
old Pilot Wasp. The coils are an old
set of Nationals from a converter.
The Comet is a 6-volt job with four
Edison batteries for filament supply.
These are located in & small lean-to
addition at the rear of the house with
a pair of wires running around the
outside to the receiver.

“The stack of ‘B’ batteries to the
right are for the 42 transmitter and
are mostly old ones that have been used on the
Comet until the voltage drops to about 35. The
current drain on the 42 islow so I getlong life from
them. ‘The neighbors give me their old batteries,
which helps out a lot.

“I have a single-cylinder air-cooled engine

K7EVM

which drives a 32-volt generator to recharge the
Fdisons, charging in series and discharging in
parallel. The engine also drives an a.c. generator
made from an old Dodge generator. The gener-
ators are arranged so that either can be used. The
engine is mounted on heavy timbers set on the
ground, which is not very solid in the summer but
in the winter I pour a little water around and it
stays frozen all winter with the rigidity of con-
(Continued on page 116)
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l.A.R.U. NEWSe

Devoted to the interests and activities of the

INTERNATIONAL AMATEUR RADIO UNION

Headguarters Soclety: THE AMERICAN RADIO RELAY LEAGUB, West Hartford, Conn.

American Radio Relay League

Asgsoclazione Radiotecnica Italiana
Canadian Section A.R.R.L.

Ceskoglovensti Amateéri Vysilaci
Deutscher Amateur SBende-und-Empfangs

Dienst

Eixperimenterende Danske Radiogmatorer
Irish Radio Transmitters Society
HET7RF27 MM Japan

Liga Colombiana de Radio Aficionados

‘Liga Mexicanade Radio Experimentadores

MEMBER SOCIETIES
Magyar Révidhullimu Amatorok Orszégos
Egyesiilete

Nederlandsche Vereeniging voor Interna-
tionaal Radioamateurism
Nederlandsch-Indische Verepniging Voor
Internationaal Radioamateurisme
Newtoundiand Amateur Radio Association
New Zealand Association of Radio Trans-

mitters

Norgk Radio Rele Liga
Qesterrelchischer Versuchssenderverband
Polski Zwiasek Krotkofalowcow

Radio Club Venezolano

Radio Soclety of Great Britain
Rede dos Emissores Portugueses
Reseau Belge

Reseau des Emetteurs Francair
Houth African Radio Relay League
Suomen Radioamatddriliitto r.y.
Sveriges Sandareamatorer
Unién de Radioemisores Espafioles
UnionS8chweiz Kurzwellen Amateure
Wireless 1nstitute of Australia

Conducted by Byron Goodman

Regulations:

The right to use ’phone on 14 Me. has at last
been granted ZL stations, according to informa~
tion received from ZI4AO through W6ITH.

The new regulations provide for a band from
14,150 to 14,250 ke. for ’phone, to be used be-
tween midnight and 7 a.m. New Zealand time.
Crystal control must be used, with a buffer stage
between oscillator and final. Equipment to in-
dicate overmodulation, a monitor and a fre-
quency meter must be included. All testing must
be done with a dummy antenna. Applications
for the use of 14-Me. ’phone must be passed by
both the N.Z.A.R.T. and the Postmaster Gen~
eral’s office.

In Australia & circular letter has been sent
to all licensed “experimenters” (i.e., amateurs),
notifying them that because of abuses in operating
practices, especially on ’phone and notably in
connection with music testing, regulations were
being placed in effect which (1) prohibit music
transmission on 7 and 14 Me., except during day-
time between 8:00 a.M. and 5:00 p.M., (2) impose
technical requirements concerning oscillator
stability and modulation efficiency on the opera~
tion of ’phone stations, (8) limit ’phone trans-
mitters to 25 watts input power, (4) institute a
probationary period of six months in which c.w.
operation with power under 25 watts only is
permitted, and (5) sannounce that vigilance
committees are being appointed in each state to
asgist in securing enforcement of regulations.

oo ¢ ¢

QSL:
As most readers will have realized, the Aus-
tralian QSL Bureau listing in the October issue

was in error. The address given applies to Austria.
The Australian address is: W.I.A., QSL Bureau,
Ray Jones, 23 Landale St., Boxhill, Victoria.

WAC:

The following WAC certificates were issued
during the period from January 1 through June
30, 1937: -

Dorothy D. Hall, W2IXY ('phone); Francois
Peret, F8IT (phone); S. C. Pleass, ZT6K; Perce
Cronin, ZL20Q; J. W. Mavis, ZE1JE; J. P. R.
Friedenthal, ZS6AJ; Kristian Mathiesen, LA3H;
Frnst Sechamann, D3CFH; R. T. Dealey, G6DT;
Harushige Nakano, J3FT; Frling Karlsen
Klevios, LASB; Andreas (liske, LA5Q); Wilh.
Ingart, LA4R; F E. A A hoopmans, PAQTSK;
Frank A. Robb GI6TK; D. H. Wijkman,
PAQIDW; thor Bollart, ON4DOA ; Leonard E.
Drossel, W6CDX; Wladumr de Carvalho,
PY2BX E. R. Rodenck WSMWL; E. V. Car-
penter, WSKSF Dr. H. G. Wyer, WlICI W. L.
King, W7ETK; Fred J. Follett, W7NS; H. M.
Grant, WQHHQ; Maury Kingma.n, W3FGG;
W L. Opdyke, W3VB; R. C. H. Taylor, ZT6T;
L. Adalberto Brito. R., CE4AD; Arthur B.
Smyly, W9GIZ; C. M. Fockler, VE3KF; Wen-
ceslao Séré, CX1AA; San Jose State Radio Club,
Harry Fngwicht, Trustee, W6YL; Donald J.
Simpson, WSEYF; Walter J. Smith, Jr., W2DXO0;
Norman P. Jessup, WSEHR; Richard F. Barrett,
W6CFK; Roy W. McCarty, WOBA; Mrs. Mary
Roth, WOTSV; Murray J. Douglas, W6CUG;
Theodore J. Zuk, W1GUL; David B. Stout,
W3UX; George D. Heitzman, W7AHX; Kiyoshi
Yamachika, W6NGO; Raymond C. Lowery,
WI1AFB; Elmer Rahmes, W8JFC; Andrew C.
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Thompson, WSDQN ("phone); George W. Korper,
Jr., W2HMD (phone); O. A. F. Spindler, VUTFY
Cphone); F. Mourequz, ONLDM ('phone); Reber
M. Bell, WSJVF ('phone); C. C. Broun, W/EXK
Uphone); Franklin H. Huyette, W?ALZ ('phone);
Leonard B. Fox, COTCX (’phone); R. P. Nick,
WSLN ('phone); T. J. Morgavi, W5FMO; E.
Valentin Granqvist, OH3NP; A. 8. Wood, G5WT;
J. Paine, G6PR,; Friedrich Boch, D4BFU; F. B.
English, G6AZ; John Oxley, G6QP; R. P. Walker-
Alexander, VS7RA; Lars R. Heyerdahl, LAGA;
Sven Conning, SM6SS; FErnst Kammeyer,
D4KRJ; Emil Rostgaard, OZ5R; J. J. Berthelsen,
0Z8JB; William M. Wood, WOMLF; B. H.
Stevenson, W2BXA; William ¥. Sanders,
W7DAA; Thomas Q. Tyner, Jr., WABWZ; Lloyd
J. Perper, W2HSD; Hugh H. Waesche, KEMXM;;
Thomas. P. Robertson, W4TJI; Archibald W.
Paull, Jr., W8FVU; Henry E. Wagner, W3FIA;
Lewis L. Wilhelm, W6NGD; John F. De Jonge,
W2GOM; Leonard J. Nole, W2FKL; Hayes
Acton, W6NIK Ellis R, Curry, W4BS8J; Don
MecViear, VE4PH; Archie McCallister, WSIQB;
Percy H. Foley, VE3SADM; Dr. I. Antalfy,
HAF4H; E. A. Andress, W6KUT Lieut. Clarence
Herbert, W1HJ; Marcus M. Sullivan, WSBIX;
Peter Wiltjer, W8MTF; Robert W. Stamk
VE4FT; Leif Johnson, W7EUY; William G.
Streater, W7BMT; Dwight B. Sprow, WOULJ;
Paul M. Lawman, W8MZD; William E. Lucey,
W9oSQL; Edmund C. Harry, W8LYQ; William L.
May, W3APJ; Jesse D. Meadath, W3GMS; R.
Christianson, SM7YA; J. P. R. Friedenthal,
ZAGAJ ('phone); Henry B. Lockwood, W2HFS
('phone); Carroll D. Kentner, W3ZX (’phone);
Dr. John T. Porter, WEAKZ ('phone); Clarke
Paige, WICGY ('phone); Oliver W. Ford, WIFVO
("phone); Fred H. Hartleyy W3MD {phone);
Hansford D. Scott, WINGZ ('phone); Harold G.
Palin, W9YGC ('phone); George Moens, SUI1RO
{"phone); Fenton F. Priest, Jr., WSEMM (’phone);
Lew I, Stoner, WS8IMS ("phone); Pippo Fontana,
[ITKM (phone); Pippo Fontana, I11AY; Fausto
Luise, 11BS; Harold Smith, W2GKE; D. H.
Duff, VK3EOQ; R. Weeden, VK2PN; R. Tandy,
VK3KX; K. Heitsch, VK3HK; R. E. Sankey,
VK3XP; D. C. Dunn, VK2EG; B. L. Dimmock,
VEK20W; L. G. Young, VK3JIN; G. A. Greenhill,
VK4LE; L C. Meyers, VK2KS A. H. Macken~
zie, VK4GK H. C. Dicks, ZUGAF T. F. Starck,
ZT6AY;: Regmald George Henmck 7T2Q,
Florian Bossel, HB9BN; Heinrich Degler, HB9A;
E. A. Bultemann, D4QNM; G. de Borchgrave,
ON4ID; J. Leblanc, ON4JO; A. Berthet,
ON4RAY; F. W. Baptista, ON4AS; Bohumil
Zeman, OK1ZB; Oldrich Pospisil, OK2PN; Adolf
Klemes, OK1KA; Frantisek Dolezilek, OK2DF;
E. Ingleton, G5IL; A. E. Lambourne, G5A0;
George Curran, G2KY; C. W. Thayne, G2UT,;
H. J. Merriman, G6GM; W. H. Van der Meulen,
PAGMG; H. A. Touw, PAQZB; J. J. v.d. Hoek,
PAQJV; Andre Caillot, F8QY; Henri Didier,

F8FK; R. E. Robinson, ZI4AC; W. E. F. Mickel-
borough, ZL1BC; Julian W. Serivener, W3EXI;
Sergt. Frank W. Skinner, SU1FS; Charles A.
Pine, WOCWW; Carl W. Krueger, WSNKU'; John
M. Seidel, Jr., WSOMQ; Malcolm J. Stevens,
WSIWG; Frederick Weyerhaeuser, WOYPQ;
M. A. Webb, W5FIO; Bennett R. Adams, Jr.,
W4APU; Italo Corsi Lazzeri, PY2CW; Leo M.
Schrader, W8IOT; Eladio L. Licauco, KAIEL;
Harold J. Klaiss, W4QN; N. ¥. McCarthy,
W1CUOQ; Richard J. Lawton, WeMVQ; Walter
S. Ellis, W6CVW; Francois . B. Jordan,
W3FIU; C. B. Dowden, VEIHK; Mrs, E, C.
Hamilton, WOOWQ; James A. Wilson, K5AY;
William W. Lamb, W8CXR,; William E. Leeder,
WSMFB; Edward J. Delaney, W2FGG; Melvin
Z. Vickers, W81US; H. Bernhardtas, LY1HB; Dr.
Felipe Santiviago, ZP2AC; Susano Jalmads,
CX1BG; Woodrow W. Guile, WIEBO; J. Harold
Humbrock, W6BUQ; John W. Russell, W5ACD;
Edward Hazen, W6MZH; C. P. Sweeny,
W2DXX; Vicent I. Kraft, W7EHL; Hector
Soula, LUSEN (phone); Roland Guy, F8YG;
Roland Guy, F8YG ('phonej; Heinrich Deyler,
HBSA ('phone); V. Plasmtt G5PT (’phone);
E. D. Kellogg, W?MD (’phone); Clarence C.
Margerum, W1AQM (phone); Don C. Wallace,
W6EAM ("phone); D. M. Heath, W4BMR ('phone);
Frank H. Alidoerffer, W3APO {('phone); Dr.
Blmer G. King, W6CQG (’phone); Thomas A.
Archer, VP6YB ('phone); J. Buicher, G6XG
{"phone); H. 4. M. Whyte, GEWY ('phone); W.
Vuyk, PAQWY ('phone); (. Brockmann,
D3ANK; Archduke Anton Habsburg, OE3AH;
H. H. Hemmmga, PAQHC; R. W. Rogers,
G6YR; D. J. van Straaten, PAQEC; Emil Lin-
scheid, D3GRH; I. C. van Sonsbeek, PAQOKV;
E. R. Martin, G6MN; Bertil Arvidson, SMS5RH;
Malcolm Shaw, G6OF; L. S. Doktorits, HASD; S.
Partington, G2GQ; R. Van Steenkiste, ON4SK;
Dr., Maurice Polain, ON4CM; Fernand Del-
brouck, ON4LB; Ulrich Jaeckh, D3IQH; Wer-
ner Bretschneider, D3DBN; Lawrence Nelson,
WIMCC; Cecil. T. Marshall, W5FDD; A. G.
Brewer, VE3DA; Robert H. Meyer, WOLPC;
William Tinsley, WIVDD; Jacob W. Schott,
W8FGX; P. W. Lister, W8ISC; John T. Cham-
bers, W6NLZ; Bill Case, W5FNA; Edward S.
Onouye, beHZI John C. Hays, K5AC; Carl L.
Hansen, WQCUH Hugon Gildner, 8P1DU;
Clifford Cavanaugh W7ACF; Bernard J. Bisci-
otti, WBFLH; George C. Wallace, WSENA;
Raymond F. Rinaudo, W6KEV; Hunley B.
Thomas, W(FEZ; William J. North WS8NP;
Harry R. Whiting, W2JX¥ ; Marceli Jerzv Fluhr
SP1FL; Piotr Sliwiak, bPIAH Eugene T. Butt,
"W5BSF; Bruno Sta.ﬂ'en, WQHFK; DeAlva C.
Summerford, W9AYH; Arthur F. Hasbrook,
W5BWM; Frank F. Griffin, VE4KF; L. B.
Farvour, WOTJI; Blair Benson, W1IGR; Bill Orr,
W2HCE (phone); Norman L. H. Platt, G5PB
(Continued on page 124)
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F. E. Handy, Communications Manager

OPERATING
NEWS

Conducted by the Communications Department

E. L. Battey, Asst. Communications Manager

For A.R.R.L’s Tenth International DX Com-
pelition tentative dates are announced: Radio-
telegraph contest, March 5th to 13th. Radiotele-
phone contest, March 19th to 27th.

Any changes in our DX Contest rules? But
two out of many suggestions seem to meet gen-
eral approval. (1) “Operating time’” recorded as
the summation of the difference between “time
on’’ and “time off” will probably be required re-
ported in units of full hours covering full quarter-
hour segments rather than making up total time
a8 the sum of many shorter periods. Five minutes’
work or fifty-five minutes’ or sixty minutes’ work
will all count as an hour. Work may be planned to
permit periods on and off the air to suit vocational
schedules, but dipping in and out of the fray for
just quarter-hour periods may prove unprofitable.
(2) A group of radiotelephone amateurs request
change in 'phone rules to bar counting any con-
tacts by 'phone with telegraph stations . . . re-
quiring all work reported to be “voice to voice.”
That's OK with us if the gang really want it
that way, and unless strong opposition is voiced
at an- early date that's the way the rules will
appear. It may limit scores slightly, but, like all
rules, they are equally fair to all comers. There

are & few foreign countries where telégraph sta~ .

tions can be worked, but few or no voice stations.
It was our idea to give everybody a ecrack at
these—but the factor is unimportant as long as
the rules are the same for everybody. So expect
it to be a 1009, voice-only telephone competition.
(3) Remember the disqualifications made last
March for ofi-frequency operation, improperly
modulated notes, and the like? Violations of
government regulations will again be penalized.
There must be no repercussions about poor ama~
teur operating at Cairo! Official Observers will be
asked to hew to the line, reporting all violations
to the contest committee. Special codperation is
being requested of the F.C.C. itself. We shall ask
the monitoring stations to give the DX bands
redoubled sttention. Any stations known to
have been logged in violations by the F.C.C.
during the contest will also be disqualified auto-
matically. The interest of all amateurs requires
gtrict observance of frequencies, d.c. power

supply regulations, ete.

A.R.R.L. Member Party Coming!! A number
of A.R.R.L. activities are open to all radio ama-
teurs, whether members of the League or not.
Appointments by 8.C.M.s are, in accorddnce
with the League’s By-Laws, open only to bona
fide members of the League. Appointees have
special tests at regular intervals. January 8th-—
9th week-end has been proposed for a special
activity, A QS0 PARTY FOR A.R.R.L. MEM-
BERS O N L Y. For maximum enjoyment for
our members, rules will be of the simplest—no
restrictions to certain bands—nor to ’phone or
telegraphy. Either or both may be used. A worth-
while prize will be given by AR.R.L. to the
MEMBER in each Section who can chat with
most other members in the allotted hours. It will
he something designed for the individual member
himself. Details next month. Set aside the dates.
Polish up the station. Any persons who are League
Members on January 15th will be eligible to the
fun and benefits—but not other amateurs.

Friday, December 10th-—A.R.R.L. Copying
Bee. Let us check your copy and return to you
for your confidential information. See an-
nouncement on page 16.

—F, B. H.

Offictal ' Phone Station and Officiel Relay Station
appointees have entered on another all-season
competition which runs to May 15, 1938. In each
group, amateur work performed between the dates
of the quarterly station tests that keep these
stations and operators at peak efficiency, will
count an important part in the results of all the
stations. This season not only national standings
but section comparisons will net points to par-
ticipants. Hxperimental and constructional ac-
tivity is emphasized in the radiotelephone group,
and traffic handling in the O.R.S. group. These
key appointments stand for the best in amateur
operating. The submitted performance records
will enable the judges to select the best all-around
Q.P.8. and O.R.S. for the seven-month period
ending next May. Ten awards will be made in
each group.

Regular Headquarters bulletins to these or-
ganized ’phone and telegraph groups convey full
details on rules and prizes. Any League member-
amateur who can qualify by consistent activity,
proper procedure and operating ethics, a good
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station and monthly proof of doing things with
it, is eligible for appointment as O.R.8. or O.P.S.
Drop Hq. & line stating whether you are interested
in voice or telegraph appoinfment and let us send
you information about the qualifications. The
appointments are not made by Headquarters but
by the Section Communications Manager elected
by League members in each Section. Your 8.C.M.
is listed on page 4 of this issue and he will send
ORS/0PS application blanks on request.

The exclusive DX Century Club membership
is growing. 75-country men are in & scramble to
secure the elusive written proof and make the
full membership. Others are working for 75
countries! It would be trite to say that DX is
“popular as ever” this year. DX tales have ac-
quired about the reputation of “fish stories.”
Now we have g club with certified members, all
of whom suceessfully meet the dual challenge of
the I.A.R.U. country list, and the hurdle that
comes in getting the written eonfirmations which
is & legitimate requirement. Our membership list
is no empty list of fishermen who say what they
have done, but a list of those who have proved
their right! Hats off to the “centurions.”

The A.R.R.L. Trunk Lines (each of the fourteen
lines supervised by one of its members) set our
pace in organization performance this year.
Functioning with snap and precision these lines
have outlets and inlets for handling traffic to and
from an inereasing number of A.R.R.L. Section
Nets. Official appointment to posts of responsibil-
ity in the system arranged above is effected by
certificate. The certificates are striking and to
the point. The definite performance for amateur
radio is likewise much in point. We want to say
that every amateur, whether he takes part in
this worthwhile relaying work or not can be

proud of the work Official Relay Stations and .

nets are doing. The men who hold certificates
have earned them well. They invite all amateurs
{and others) to route traffic over their routes. To
reach the friend who is beyond immediate range
of transmitter, or unavailable at convenient hours,
to schedule us the intelligent way is to use ama-

teur message facilities.
e, B, H.

Brief

In regard to the letter in the correspondence section of
Qctober QST concerning special telepbone directory listings
for amateur radio stations, additional information has been
received. Directory listings are not determined by the A.T.
& T. but rather by the local telephone company which
furnishes the service and publishes the directory. Most local
companies charge s nominal sum (usually 25¢ or 50¢) for
additional directory listings. The West Virginia company
mentioned in October QST is an exception, offering free list-
ings for amateur stations. If you desire your station to be
listed in your directory, get in touch with your local tele-
phone office for information on the cost, ete.

PRIZES FOR BEST ARTICLES

The article by Mr. Joseph A. Hoffmann, W2DI1J,
wins the C.D. article contest prize this month. Each
month we print the most interesting and valuable
article received marked *‘for the C.D. contest.” Con~
tributions may be on any phase of amateur operat-
ing or communication activity (DX, *phone, traffic,
rag-chewing, clubs, fraternalism, ete.) which adds
constructively to amateur organization work. Prize
winners may gelect a 1938 bound Handbook, Q8T
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 equiv-
alent value. Try your luck. Send your contribution
to-day!

Effective Use of CQ
By Joseph A. Hoffmann, W2DIJ*

CQ calls are an important part of amateur operating, and
probably the most misused part. It is essential that
every amateur acquaint himself with and make use of the
ccggect CQ practices in order to obtain more and better
QB0's.

Many opersators having only a little time to spend on the
sir will turn on the rig, and after a quick tune-up and
check-up on the meters while the key is *“locked’ will turn
on the receiver and proceed with a CQ, continuing it long
enough for the receiver to get thoroughly warmed up. When
they start listening for an answer they will be surprised at
the number of CQ’s and other QRM on the band. Such
foolish operating just adds its bit to the unnecessary QRM.

Before colling C'Q we should tune over the band thor-
oughly to gee if any CQ’s are being gent, and if there are,
why not answer one of them? Our own CQ will probably be
answered by one of those same stations anyway. While lia-
tening over the band we may run across some good DX. If
no DX is heard and conditions seem unfavorable for DX,
thereis no reason for calling CQ DX asis often heard called
at the most inopportune times. During our listening periods
prior to calling CQ we may hear only *“locals,” and if we are
looking for QS0's with stations somewhat remote, it is use-
less to call CQ at this time as is also the case when skip pre-
vents us from hearing “locals"” when we want such QSO's.
Better results are ususally obtained by listening for certain
places than by calling directional CQ's. A good listener can
sometimes distinguish DX and certain sections of the coun-
try by the tone of the signals and the type of sending, If we
still persist in CQing after doing these things, we should first
Jisten on our own frequency o ascertain whether it is free
from CQ's and also wait for QRM to abate somewhat to
insure being heard.

At times we will notice several stations on the band all
calling the same fellow. A good time to CQ is right after they
stop calling that fellow, as probably all of them except the
lucky one will be back listening for more CQ’s. Many times s
fellow calling CQ is answered by several stations, but due to
an obsolete or faulty receiver he hears not one of them and
calls (!Q a second and third time with the same Iack of re-
sults. Not giving hisreceiver a thought he tries returning the
rig for the next few minutes causing awful QRM. He then
tries CQling again with noluck, decides conditionsare against
him and QRT's. If yourreceiveris N.G., refrain from CQing,
and eall only those you are able to hear.

CQ, CQ, 21, 22, 23, and we turn our dial to another fre-
quency in disgust. It is nothing unusual to hear twenty or
more consecutive CQ's before an interruption is made by
slurring in the call letters once or twice, and then this whole
procedure repeated a few times before the CQ is finished up
with almost anything but K to indicate that the operatoris
ready to listen over the band. Incidentally it has been men-

*57 Grandview Ave., White Plains, N. Y.
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tioned numerous times that three CQ’s followed by the call
letters once or twice, and this procedure repeated three to
five times followed by the signing of the call letters several
times and then sending K is sufficient for obtaining excel-
lent results. It is of extreme importance to sign the call let~
ters several times at the end before signing X, as the CQ is
easily identified through QRM and may be heard at some
distant point, whereas the unfamiliar call letters need sev-
eral repeats if you want to be identified correctly. It is very
helpful to the listener if you indicate which part of the band
youare tuning from by sending QHM, QML, ete., at the end
of your CQ. (QLM: low freq. to middle; QML: middle to
low freq.; QHM: high freq. to middle; QMH: middle to
high freq.)

Remember, the faster you send, the smaller the group be-
comes that will be able to receive you, Avoid causing guess-
work on the part of the listener by sending your eall letters
distinctly and free from any peculiar keying rhythm known
as  certain kind of swing. The listener usually forms an
opinion of a fellow’s sending by the CQ he hears, Since this
is true, many operators send a snappy, errorless CQ to im-
press those listening and thereby hope to receive more
answers. Many times this impression lasts but momentarily,
as the CQer breaks down into his usual sloppy fist in the
second transmission, and the answerer is greatly disap-
pointed,

‘When answering a CQ it is necessary to know the condi-
tion of the band regarding QRM. A quick look over the
band now and then while operating will suffice, Some fellows
make the mistake of calling stations the sgame length of time
in the daytime as in the evening when the band is very
crowded. It takes quite a while [onger to tune over a crowded
band, 80 make the calls according to conditions, and of
eourse they will vary in length dependent upon the part of
the band the CQer is tuning from. Stations located on the
edge of the band should give a short call, sign, and then
listen, and if the CQer fails to answer, continue with a
fonger call now as the CQer is probably looking over the
band for other calls, one of which he will pick out for a
380. Break-in should also be used when answering CQ’s.

A fellow with an r.a.c. note occupying 75 kilocycles of am-
ateur band was heard rag chewing the other day. When a
fellow with a bad note is heard CQing, it is our immediate
duty to call him and tell him to change it or keep it off the
air until it is fixed. The same thing applies when we are
called by = bad note, Itis hoped that the practices suggested
in this article will be conspicuous by their greater and con-
stant use on the air rather than by the space they take up on
this page.

Let's improve our operating by the efective use of CQ.

56-Mc. International Contest

‘T HE Radio Society of Great Britain announces a 56-Mec.
International Contest.

‘The rules are as follows:

1. The Contest starts January 1, 1938, and concludes
Deecember 31, 1938,

2. The Contest iz open. to any radio amateur licensed to
operate in the 56-80 Mec. band.

3. The winner will be the operator of the station scoring
the most points based on the following gystem:

1 Point for each contact over a distance between 200
and 1000 Miles; 5 Points between 1001 and 2000 Miles;
10 Points hetween 2001 and 3000 Miles; 15 Points be-
tween 3001 and 4000 Miles; 20 Points between 4001 and
5000 Miles; and so on, at the rate of 5 extra points for
each additional 1000 Miles or part thereof, All distances
to he calculated by Great Circle. To count for points the
Readability, Strength and Tone (both incoming and out-
going), must be logged, together with Date, Time and
Call Sign.

4. In addifion, and in order to collect current data, each
eontestant must send to the Radio Society of Great Britain,
a monthly report of stations heard and/or worked, together
with notes concerning conditions, power used for contacts,
ete.

5. The R.8.G.B. will present a suitable Trophy to the

BRASS POUNDERS’ LEAGUE

(September 16th—October 15th)

i . Extra Del.
all orig.  Del. Rel. Credit Total
WEITH* 97 312 281 206 988
PL 12 29 874 9 924
WEJTV 112 267 219 204 802
waMoT 365 15 314 2 708
WHIOX 17 59 1 14 704
WRHCS 37 180 362 102 a81
W4T 40 97 45 73 844
WIESA 58 95 4 73 640
WIAKS 120 127 330 s 877
15 31 4 546
WBOFO 33 16 4 24 545
W2BCX 15 12 512 - 5%9
W3SN 104 157 271
MORE-THAN-ONE-OPERATOR STATIONS
Hztra Del.

Call - Ortg.  Del.  Rel. Credit  Yotal
KeOGD 244 226 1464 125 2059
W50W 164 371 676 129 1440
WIBNT 153 255 h64 e 972

These gtations ‘‘make’ the B.P,L. with total of 500
or over, One hundred deliverles -+ Ex. Del. Credits also
rate B.P,L. standing. The following one-operator sta-~
tions make the B,P.L. on deltveries. Deliverles count!

WEBQO, 264 WOIMI, 177 W6LBB, 117
W3z, 216 W3QP, 166 WovDQ, 110
WHFSK, 204 W2JW'T, 148 WIFMY, 103
WILEZ, 132
AARS.
i ! Extra Del.
ral Orig.  Del. Rel. ) Credit  Total
WLMI (W6GXM) 67 141 434 o 642
WLMA (WBYA) 26 6 550 @ 584
WLNF (W2BCX) 2 12 498 - 512

WLTK (WIKJY) and WLNB (W2DBQ} made the
B.P.L, on 200 and 113 message deliveries respectively,

MORE-THAN-ONE-OPERATOR STATIONS
vrtra Del
Call Orig.  Del. Rel. Credit
WLM (W3CXL) 209 169 1344 -
A total of 500 or more, or 100 dellveries Ex. D. Cr.
will put you in line for a place in the B.P.L.

* All traffic handled by two-way radiotelephone.

" Total
1722

winner, whilst certificates of merit will be awarded to the
leading station or stations in each country.

6. No entrant may employ Interrupted Continuous
‘Waves, Modulated Continuous Waves, Telephony, or any
other form of modulated carrier, for contacts claimed in
this Contest.

7. At the time of the contact both stations must be oper-~
ating on 56 Me. from their fixed station addresses.

8. Only one contact with a specific station may count for
poinis in any 7 Day period.

9. Enfrants must adhere to the terms of their licence.

10. Final entries must be received by R.8.G.B., 53 Vic-
toria Btreet, 8.W. 1, not later than February 28, 1939, (W
and VE entrants may send their entries via A.R.R.L.)

11. The decision of the Council of the R.8.G.B. shall be
final in all matters relating to the Contest.

Attention is called to the cup award being offered by the
Milwaukee Radio Amateurs’ Club to the first licensed
United States amateur to work 56-Mec. two-way between
continents, properly certified by documentary evidence.
Complete details of this offer appeared on page 35, July
1937 @ST.

The Wireless Institute of Australia reports that 56-Me.
transmissions are conducted by VE4's each Sunday at 0900
(.T. and 2t 0000 G.T. on the last Sunday of each month.

56-Mc. Reception Contest

In conjunction with the [nternational 56-Mec. Transmit-
ting Contest, and in order to encourage non-transmitting
amateurs to collect and tabulate phenomena relative to
the 56-Me. amateur band, the R.5.G.B. has decided, pro-
vided sufficient entries are received, to offer asuitable trophy
to the non-transmitter whose log covering the period Janu-
ary 1 to December 31, 1938, is considered by the Council of
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that body to contain the most valuable information. Certif-
icates of merit will be awarded to those submitting the most
valuable information at the conclusion of the Contest, irre-
spective of the number of entries received. Logs must be
received by R.S.G.B. not later than February 28, 1939.
For the purpose of this Contest a non-transmitter shall be
regarded as a person who did not bold a radiating permit on
January 1, 1938,

DX Century Club

TWO more operators have attained membership in the
DX Century Club since the November listing—(i2ZQ
and W1SZ. The total membership is only seven at this writ-
ing. Several operators have increased their standing, and we
find some new faces in the 75-or-over ranks. That these
listings represent real accomplishment is proven by the fact
that 80 few amateurs seem able to qualify. What of those
fellows who have been claiming such stupendous DX
reccerds through the years? Have they nothing with which
toback up their claims? Amateurs the world over are invited
to submit confirmations of contacts with 75-or-more differ-
ent countries for QST listing, or 100-or-more for Century
Club membership. See pages 59 and 60, September QST,
and page 51, Noverber QST for the rules and complete
details.

MEMBERS, DX CENTURY CLUB
Different
Couniries
H. A. Maxwell Whyte, GEWY............. 114
Frank Lucas, WBCRA 112

ohn Hunter; G2ZQ .. cvverosvrerenroanran 06
efferson Borden IV, WITW/WI1CMX...., 105
ouglas H. Borden, WIBUX.....0.0000.... 104
Henry Y. Sasaki, W6CXW........... veass 101
Clarck C. Rodimon, W1SZ......... sevraass 101

The following have submitted proof of contacts
with 75-or-more Different Countries:

i RN

g i e
THE *“ULTRA ULTRA” IN PORTABLE POWER
SUPPLIES!

Benton White, W4PL, inspects the outfit that supglicd
power for W4CDC-4, Chattanooga Amateur Radio_ Club,
in the June Field Day. The generator is mounted on a

ower lawn mower, direct-connected to a 1 h.p. gas engine.

his “‘animal’’ pulls itself to the feld, cuts the grass
around the tent, and then contentedly furnishes juice as
long as desired!

1.75-Mec. Code Practice Stations

Code practice transmissions for the benefit of beginning
amateurs have been announced by the following stations:
WI1ABD, Hartford, Conn., 1882.5 ke., Tues., Wed., Fri.,
7:30 p.oM. EST. . . . WI1ASZ, Pawtucket, R. 1., 1925 ke.,
intermittent days, #:30-7:00 p.M. EST. ... WIGIX,
East Windsor, Conn., 1823 ke., Mondays, 7:30-8:30 ».m.,
Thursdays, 9:00-10:00 p.u. EST. . . . W2DSH, Arlington,
8. L, N. Y., 1833 ke., Thursdays (exc. holidays), 7:00-8:00
r.M EST, . . . W2FYW, New York City, 1950 ke., Mon-~
days, 7:00-7:45 a.m. EST, Fridays, 5:00-5:45 p.m, EST.
.« « W2HRZ, Nutley, N. J., 1876 ke., Mon., Thurs., Sat.,
8:30~10:00 ep.a. EST. . .. W3GYR, Philadelphia, Pa.,
1960 ke., Fridays, 6:00 p.m. BEST. .. . W5CFQ, Paris,
Ark,, 1840 ke., Mon., Wed., Fri. . . . W5GAS, Fort Smith,
Ark., 1910 ke, Tues., Thurs. . . . W7DVY, Seattle, Wash.,
1965 ke., Fridays, 10:30-11:00 epm. PST. ... WSIFL,
Plymouth, Mich., 1985 ke., Wed., Fri., 7:30-8:30 a.m. EST.
.+ . W8IYO, Cridersville, Ohio, 1874 ke., Tues., Fri.,
6:30-7:30 p.m, EST. . . . W8PBP, Pontiase, Mich., 1763.5
ke, Tues., Thurs., 7:00-7:45 p.M. EST. ... W8PBX,
Cincinnati, Ohio, 1865 ke., Mon., Thurs., 6:45-7:15 p.M.
EST... . . WOBSP/W9lJA, Olathe, Kansas, 1903 ke.,
Daily, 7:30-8:30 ey, CST. . . . WIOPG, Cedar Rapids,
Towa, daily exe. Sun., 9:00-10:00 p.xa. CST. ... On the
56-Me. band, WIHXE, Lawrence, Mass., sends code prac-
tice on 56.2 Me. daily from 7:00 to 7:30 r.aa, EST. . . .
Station W8XH, Buffalo, N. Y., conducts a code class on 7.3
meters. . . . The WOBSP/W9UA schedule sturts Dec.
15th, ends Feb. 1st.

More 1.75-Mec. amateur stations are needed to assist in
the A.R.R.L. code practice program. Drop aline to A.R.R.L.
Communications Dept., West Hartford, Conn., and we will
send you some hints on how to conduct code lessons by
radio. ’

OBS.

The following is = supplement to the list of A.R.R.L.
Official Broadcasting Stations in Qctober QST (page 50):
WI1ASI, W3CDQ, W4ASR, W4OXY, WELFZ, W7FPN,
WODDF, WOECY, WOVTG, VE3PL, VE4LQ.

Briefs

W2KJY inguires, “Did you hear about the fellow who
worked for a condenser company and got discharged?”

W1AJ calls attention to his schedule with NY1AA, Balboa,
Canal Zone. This schedule is on Monday and Thursday
each week and has been in effect since early 1936, W1AJ
solicits (.Z. traffic, which may be routed direct to him
(7224-ke.) or via WIIOR through O.R.S. channels,

— b # —

Field Day Reports

A report on participation of the Elmira Radio Amateur
Assn. in the June Field Day was received too late for the
report in November Q87. W8CJJ-8 was the call used with
WBCIJ, WSCHU, WSAYD, W8DZC and Lew Roy as op-
erators. Score was 582, . . . 69 Q80's. . . . The score of
WIKXJ-9 was erroncously listed in November Q387" The
correct score is 711, . . . The score of 333 ecredited to
W2IXJ-8 should have been credited to W2IZJ-8 with
‘W2HLI, W2ECL and W2IZJ as operators.

W7GEQ, who started in radio in 1907, suggests that we
end our sign-offs with the year we started hamming, vix.,
07, '12, 24, ete. This might prove interesting, especially in
the case of 20-Year Club members.
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How's DX?

THE 28-Mec. band is again in full swing at the time of
this writing. If you want to add to your list of countries
worked on 28 Me., now is the time to do it. You'll stand a
good chance of working some new ones too.

WSMAH, Williamsport, Penna., sends in some very
interesting general information on conditions on 28 Me.:

‘“There are a few generalities which can be mentioned
at this time about 28 Mec. that may be helpful to many of
the gang. These are based upon general normal conditions.

“Fluropean stations come through in the mornings and
stay in, with 2 weak period around noon (E.8.T.), until
3 p.u. The South African stations come through rather
poorly from 10 A.M. until noon, when they start to become
very much stronger, reaching a peak between 1 and 3 p.u,
with fade-out shortly thereafter. South Americansseem tobe
best from noon until 8 .M., with their best signals from 5 to
8 p.M. Australia comes through as early as 3 ».M. and stays
until an average of 8 p.M. This is also true of ZL's and K6's.
Thesignals from Japan, based mostly upon JNJ'a harmonic,
start coming in around 4 r.m. and build up for a short while,
but have a very weak to fade-out spell between 5:30 and
8:00 p.u., after which they are much stronger, but gradually
fade out to stay about 7:30 or 8:00 ».M. Signals from India
and thereabouts seem to be best between 10 and 11 a.m.

“The following frequency list was carefully made:;
ZS1AH 28050 28092, Z'T6J 28330 28550, ZT6Y 28100
28330, ZT6AU 28180, ZT2Q 28070, ZT6AK 28100, ZUGP
28325, ZS1AJ 28085 25200, ZS6T 28120, ZE1JJ 28230,
ZE1JR, 28170, LUSDH 28180, LU7AZ 28200, LUSAN
28180 28030, LUBAX 28180, OA4J 28300, PY1BR 28320,
PY3BY 28200, K5AY 28050, K5AG 28170, TI2ZRC 28115,
HR4ATF 28350, CN8AV 28530, FQ8A 28060, I1KN 28260,
CT1KH 28210, YL2CD 28170, OH2NM 28300, OH2NB
28075, LA4P 28240, YR5CF 28000, YM4AA 28000,
D3ABMP 28000, D4FND 28075, OK2MV 28125, OK3VA
28135, OK1FF 28040, FSRR 28200, F8BS 28130, F8GQ
28075, FAWK 28135, GMBKF 28200, FSHS 28470,
KONYH 28280, ZI4ADQ 28200, ZLIMR 28100, ZL1DV
28125, VEK5KO 28000, J3FJ 28170, VU2CQ 28320.”

W3EXB worked ZB1C 28600 which, he believes, is the
first ZB-W contact on 28 Mec. He also reports TF5C 28480.
W2GW worked VS1AA 28325 for an hour recently around
10 a.m, E8. T, W1EWD reports USML 28150, and SVIRX
28175 and others, VU2AU is coming through quite regularly
on the Bast Coast at 7:30 to 8:30 a.mM. on about 28100, He
has moved recently and is now located at Quetta, Baluchis-
tan. Europeans come through as early as 7 A

WSMAHR QSP's the information that VKSKO needs
only Vt., R. I. and Md. for 28-Me, WAS. Heis on daily from
2030 to 0100 G.T.

On 14 Mc. W2GTZ reports recent QSO's as follows:
PRiBO 14160, PK1RI 14300, PKIMF 14310, PK1VX
14340, XUSRL 14300, KAIAN 14398, VU2FV 14070,
VU2FH 14170, FQS8AB 14260, FP8PX 14350, K7GIE
14014, KTDAM 14010. He has also heard ZA4X 14420,
UKID 14430, X218 14260, XUSHM 14015, J20Y 14140,
VQBSAS 14130 and FISAC 14240. His claimed countries now
totals 104,

WIAXX works them with an 807 final. Some of his more
recent contacts are: MX2B, PK3LC, VS7TMB, VS1AIL
SM7QD, J9CA and XUSZT. RXJIB, who gives his QTH as
Gold Coast, Africa, was worked recently by W2CYS. His
frequency is 14370, Whether ship or shore station we do not
know. W2CYS, by the way, does some nice work with an
attic antenna, Look them over—PKIMF 14280, KAIAN
14405, XUSRL 14280, K60JG (Guam) 14270, FR8VK
14440, VUTFY 14386, OX2QY 14386, VS7TMB 14275
(6 p.u, E.8.T.), VR4CD 14300, VSIAF 14040 and V84CS
14290.

WOALV reports VS6AO, V(QBAS, YVSAP, FISAC,
VU2FH, VU2FD, VU2FS, VU2FEX, UKSIA, USID,
YUTXX, CNSAV and KAIQL. CM2AO has worked
VR4AD on 14085. UPOLisstill activeaccording to WSPMB

who worked him at 11 r.x. E.8.T. His frequency is 13995.
WBEXB reports 2 new one, AASCN 14450, who gives his
QTH as Tangier Zone, North Africa. VO3P worked AC4AA
for his first Asian. Anyone know anything about him?
WYALV and W7DXZ have worked FISAC 14260. This
makes 79 countries for W7DXZ.

For the past several weeks, conditions on the HKast Coast
have been very good for Asia, chiefly between 6:30 and
9 a.M. In addition to many of those mentioned elsewhere,
we have heard or worked VS7TRP 14255, VSTJW 14350,
VU2DR 14150, J2DT 14225, JI6DN 14075, If any of you DX
men in the East happen to be prowling around at 8 to 4
AM,, it might pay to take a listen over the 14-Me. band,
Occagionally the J's come through at this time with stronger
signals than at any other time, They may also be heard
between midnight and 1 o.M, and from 4 to 8 p.u. as well as
the usual 8 to 9 A, period. The competition is not so tough
in the early hours and they may be raised more easily.
Other Asians come through frequently in the early evening.

A new U9 is U9AX 14380 located in Novosibirsk, He
worked W1 for his first Q80 on the air. UGAN and U6ST are
among the newer stations heard from the trans-Caucasus
region,

The atmosphere of suspicion surrounding XZ18 has been
cleared up by WSCRA, who received a handmade QSL.
XZ18isin the Asiatic fleet operating under cover. He made
most of his contacts from Singtao, China.

Checking cards for the DX Century Club hasrevealed the
disappointing fact that none of the FF cards submitted
thus far confirms a contact with Frénch West Africa. Check-
ing the locations given on the cards with the map shows
that all of them are well within the boundaries of Algeria, -
Why they use the FF prefix, we do not understand. As far ag
we know there is no bam activity actually in French West
Africa.

ZATA worked recently is apparently a foney. G8WY
says ZA3X is also reported, but as far as the RSGB Head-
quarters is aware there is no activity in Albania, legitimate
or otherwise.

VK5RX furnishes the QTH of FN1C. He is D. W, Pat-
terson, (ondalapara, Chandernagore, Bengal, French
India. V84J8 is in Jesselton, North Borneo, W2GFF says
that VQ8AS (Chagos Is. in case you haven't heard) uses 10
watts input. VO3X is doing some nice DX work with his
807 final. He needs Mont., Wyo., Ida., Ariz., Nev., Miss.
and La. for WAS, We don't doubt that there are several
fellows in each of these states who would be glad of a VO
contact,

Those of us who did not work K6LHA or K6TE while
they were at Wake Is. will have to wait awhile. Both are
now back in the States.

Rumors are circulating about in DX circles that YIZBA
sent a batch of QSL’s which were returned by A.R.R.L.
Headquarters office because of insufficient postage. This
rumor i8 entively untrue. If the cards were actually sent and
were returned, they must have been stopped before they
arrived at the West Hartford post office. To date, we have
heard from no one who has received a card from YI2ZBA.

‘The Postmaster-General's office for Kenya, Uganda and
Tanganyika advises us that the call of VQ3MSN is being
bootlegged. He is receiving several cards from W stations
although VQ3MBSN has been out of operation for a consider-
able time.

‘When it comes to fone DX, it takes an SWL to haul them
in. We are much indebted to W. Mayes of Maywood, I,
for the following list of 14-Mec. fone frequencies: VS2A0
14260, VS2AK 14260, VSIAI 14040, VS1AB 14250, J2MI
14100, KAIME 14150, KAIMM 14090, PK3WI 14030,
PKIMX 14320, PK1GL 14260, PE3GD 14020, PRK4VR
14375, PK3ST 14310, PKIRI 14375, PK6CI 14080, VK6WS
14145, VEK6MU 14140, SUSMA 14090, Sul8G 14375,
TG1AX 14105, LA1G 14130, CNSAM 14100, CN8AJ 14090,

WI1HKK reports the following 14-Mc. fones: FASHC
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14300, ZU6P 14120, EASAH 14000, EABAE 14010, HA4A
14140, HA8SN 14120, PA@MQ 14100.

‘WBITH says to listen for South African and Asian fones
around 8 s.u. P.A.T. and Europe around 11 p.as, He hag
recently worked ZS1AV 14272, VS82AK 14256, (2PU
14120, GELK 14100, ¥300 14140, ZS5M 14314 and ON4VK
14050 Reg now has 38 countries on fone. He furnishes the
QTH for FISAC whom he has worked on fone as R. R.
Lebon, P.0. Box 13, Hanoi, French Indo-China.

W6AM made WAC on fone in one day, an unusual
accomplishment for W6.

A high power fone in Austria will be on the 2ir soon. The
eall is OEIRYV. The transmitter will run an joput of 600
watts compared to the average input of 50 watts used by
other OE stations,

The ZL's are now permitted to operate fone on the
frequencies of 14150 to 14250 ke. between the hours of
midnight and 7 a.m. local time.

From WATT we learn that on one oceasion over fifty
women crowded into KAIME's shack to talk o their
husbands in Shanghai via XUSMC.

VPAG in Bermuda is now on fone on 14280 doubling the
former VP9 fone forces. A new one to look for in British
Guiana iy VP3PH 14050.

We hear XZ2DY about 14375 frequently around 7:30
A, E.8.T. He uses fone mostly, but occasionally gives the
e.w. boys a break.

‘WIL1JPE is travelling through the western section of the
country this month. He should be able to give some inter-
esting slants on DX from the West Coast next month.

T3 wWi1TS

O— ¢ ¢ —

Briefs

WSFU lists the following hams all of whom are employed
in the radio transmitter building at the General Electric
works, Schenectady, N. Y.: WICPN W2DC BXC CNF
DFX EHF CBO C8N KFN KLM EBG HTR CJP JKF
DSH CEM JQP IKA CVV FRY JHD W4FM TR W6ASQ
W7GHN W8PI JHW FU EBR W9AHH BZD TYO FPX
ex-K6MEG W2CCG W3FRR WIEE. These fellows work
on the transmitters made for the Army, Navy, Coast Guard,
Fireboats, Police and many other services.

— e e w—

The ham program from WILL, University of Illinois, has
changed time to 1:30 p.M., Baturdays. This program is heard
in all neighboring states and news is solicited. Address and
reports and comments to Bill Livesay, WOMLH, care of the
1. of 1L, Champaign.

A snow trip to the Feather River Canyon is being planned
by the Oakland Radio Club. A gpecial train will leave Osk-
land on a Saturday night and return Sunday night, spend-
ing six or seven hours in the snow. Refreshments will be
gerved in the special car attached to the train for that pur-
pose. A baggage car will also be in the train for the purpose
of setting up transmitters (56-Mec. rigs to be used mobile
and other rigs to be used at the destination). The exact date
and price of the trip has not yet heen decided. Anyone
interested may write Oakland Radio Club, Inc., 1018 Qak
Street, Oakland, Calif., for further information.

During Qetober WSDMPF took his portable rig with him
on a hunting trip into the mountains of Clay County, W. Va,
By evening he found the rivers had covered the highways
and isolated him. Amateur radio to the reseue, he fired up
the portable outfit and via the W. Va. Net had WSLII
phone his family that he was OK!

W4AXP suggests that when our brother hams are ill, at
home or in the hospital, we pass the word around among
the gang with the request that everyone write a line of cheer
to the fellow who is laid up. AXP says, “One rose by the
sick bed is worth ten wreaths on the casket.” During & re-
cent spell in the hospital he found rouch pleasure in the let-
ters and cards received from brother hams,

From W2BYX via W2GMN: The National Broadeasting
Clompany operates two ultra-high-frequency transmitters
daily from 8:00 A.mM. to 11:00 p.m. W2XDG operates on 38.65
Me., itransmitting the programs of the Red Network;
W2XHG on 41 Me. carries the Blue Network programs.
Each station is of 100-watt carrier power. The N.B.C. is
glad to have reports of reception.

U. 8. 8. Chicago Works Amateurs

An exercise between N.C.R. members in the 12th Naval
District and the U.8.8. Chicago was part of the radio pro-
gram for Navy Day. October 27, 1937. The Chicago, NAGM,
used 3475 ke. and listened for N.C.R. members between
3500 and 3900 kes. Two receivers were used on the eruiser to
facilitate finding the N.C.R. stations. All transmissions were
in proper Naval procedure and the messages consisted either
of greetings to the Navy generally, or to some individual
with whom the N.C.R. member was acquainted. A QSL
eard was sent to every station worked. During the NPG
Navy Day broadeast the C'hicago circuit was secured so that
ull hands could copy the message from the Becretary of the
Navy; 105 stations were worked by NAGM during the
period 4:00 to 10:00 p.m. This was the third annual contact
between the N.C.R. and a Naval vessel anchored in San
Francisco Bay. In 1935 there were 77 contacts; in 1936, 92
contacts. The drill was under the supervision of Lt. Sydney
J. Fass, 'U.S.N.R., W6NZ, who was the Navy Day Chair-
man for Radio in the 12th Naval District. The ship’s radio
room was literally turned over to the NLC.R. and its equip-
ment was operated by N.C.R. men.

The Qakland Radio Club is holding its annual 56-Me.
contest, starting the first Friday in December. The rules are
practically the same as Iast year. Two loving cups are of-
fered, one for the highest scoring mobile transmitter, one
for the leading fixed station. Points will be awarded on
mileage. For further information contact WBNOE, the
56-Mec. chairman, or W6ZM, secretary of the Oakland Ra-
dio Club.

The following is quoted from the U. 8. Coast Guard Com-
munication Bulletin, October, 1937: “On 14 August, 1937,
the Spencer’s Plane V-144 was dispatched on an assistance
case which involved the transporting of an injured man from
Port Hobron, Kodiak Island, Alaska, to SBeward, Alaska, for
hospitalization. ‘Through the codperation of the Army Sig-
nal Corps Station (WXT) at Anchorage, Alaska, the Spencer
contacted amateur station K7BVA at Port Hobron, the des-
tination of the flight. Direct contact was established with
K7BVA, the Spencer using 4050 ke, and K7BVA using 7200
ke. Through this contact, progress of the flight and develop-
ments at the scene of the accident were rapidly dispatched
between the Spencer, the plane and Port Hobron. K7BVA
maintained a continuous wateh from 2000, 14 August, to
0800, 15 August. The operator at KTBVA, Mr. H. L. Riebe,
performed commendable service.

20-Year Club

W 20-Year Club members: WIDMP W2BYW W2DI

W2DYT W2GVU W2HCO W2IW W3ACX W3GJ
W5ENT W6AM WBKTQ W6MSN W6NPD WSAPD
WBCNX WEND W8ZY W9AA WOCSZ WeCX, Member-
ship in this group of old timers is open to any amateur who
held a license (amsateur operator or station) 20-or-more
years ago and holds a ham call to-day,

Merritt E. Gregory, W8JL: *1910 uged call MG—Ford
spark coil somewhere between 400 and 1500 meters. Crrystal
detector-receiver coil somewhere’s around 14 inches long,
Later a Y4-kw. Acme with Murdock rotary gap. Closed
down dunng World War. After war licensed as 3JI and
ecame on with a I-kw. Thor. and rotary gap. Used Audio-
trons for reveiving with honeycomb coils on 200 meters,
finally changing to two 5 watt tubes self-rectified. Hold
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oldest ticket in Morris County and the 2nd one issued. Been
off the air less than a month during said period. Using the
eall MG, or as I used to make it . . . (9)—Boy, those were
the days!” Arthur C. Jacoby, WBDRO: ** After learning the
code in 1914, 1 started out with a one-inch spark coil home
made glass condensers, and tuning inductance as the trans-
mitter. For receiving I made use of & Clapp-Eastman tuner
and variable condenser, crystal detectors, such as silicon
and galena, and a pair of Brandes 'phones. My first opera-
tor’s license issued to me was an Amateur, Second Class,
received through the mail. At the same time I was igsued
the call letters 30V. The following year, 1915, I took a
personal examination at the Navy Yard, Philadelphia, Pa.,
and received an Amateur First Class Operators License.
Thesame year [ also constructed a 34-kw. spark transmitter,
with a non-synchronous rotary spark gap. This equipment.
was used with moderate success until this country entered
the World War when I was notified to dismantle the station.
In June 1918, I entered the employment of the Marconi
‘Wireless Telegraph Co. of America and subsequently the
R.C.A. I remained with them for a period of four and one-
half years, and then obtained a local position. All amateur
activities were dispensed with until I was induced to sign
up with the Naval Communication Reserve in 1932, In
May 1933 I again took the Amateur examination and, hav-
ing passed the same, was issued my present call letters
W3DRO.” G. 8. Corpe, WELM: “Had my first station in
Santa Barbara, Calif., in 1909; call letters ‘XREK.' (All hams
in Santa Barbara belonged to a club which we called by the
slightly ambitious title ‘Southern California Wireless Asso-
etation,’ and all calls ended in ‘RK,’ the only differences
being in the first letter.) The heap was a 17 spark coil; helix,
and huge 6-wire antenna, Receiver loose-coupler and 4dorb
erystal detectors, Brandes Navy Type Phones. After two
years of hamming I went to San Francisco and went to sea
for the vld United Wireless Co. Took the examination at
Mare Island Navy Yard and secured my first license—*Cler-
tificate of Skillin Radio Communication’ and still have it—
hi. 1 should tell you about that examination at Mare Island.
It consisted of four questions and a code test, given over the
air from NPH—the Examiner would 'phone the station and
have them transmit for the tests! Come here to Kl Monte
and with my brother bought the local Ford Agency in 1914,
Had a ham set, of course; call letters 6GE—by that time the
Radio Act of 1912 was passed and hars had to be licensed.
‘When the War started, enlisted in the Signal Corps. Was
discharged early in 1919 and got back to the Ford business.
IDid a little plain and fancy bootlegging with a receiver
before they lifted the ban; then secured license 6L.M and
still have it. When broadcasting started, owned and oper-
ated KUY for a couple years, also having experimental
ficense 6XAX, Sold KUY to the first KNX in Los Angeles—
KNX has grown from that first 100 watter to a 50,000
watter—hi. Joined the A.R.R.L. in early 1916 and been
with it ever since, Wish all *later model’ hams could realize
a8 I do the debt we owe A.R.R.L. I am absolutely sure
there wouldn't be any ham radio except for our A.R.R.L.
Have a c¢omplete file of QST magazines—from the first
right on. My principal hobby for 25 years has been collecting
old radio items; have about everything in the collection you
can mention, now. The prize item is a ‘DeForest Wireless
Responder’ of 1904 vintage—electrolytic detector 'nevery-
thing.” Joseph Fairkall, Jr., WOVV: “The first real notice
that I took of wireless was at the time of the great Titanic
disaster, My early connection with radio was using a small
erystal detector and an old slide Navy type tuning coil. By
very careful tuning of the coil and with the aid of the crystal
detector we wers able to tune in the time signals of NAA at
11 A.M. C.B.T. During 1917 [ applied for my license and was
given the two-letter call 9VV. Have held it ever since. At
last a detector tube came out for the amateur; cost $4.50.
A long slim tube with three wires on one end and two on the
other and we had to make our own base. When one side of
the filament burned out we simply hooked onto the vther
wire and went ahead untilitburned out. My first transmitter
was a small Ford coil. Later on }4-inch kw., then M-kw.,
and finally what we called in those days a rock crusher
which was full one kw. using a special Westinghouse Syn-
chronous Motor, 9-tooth spark gap, with points 114 inches

wide, inductance made of copper ribbon 8 inches wide, and
full 1-mfd. condenser § ft. long, 1 ft. wide, 1 ft. square, using
plate glass plates with sheet copper between the whole thing
submerged in transformer oil. The coil was an immense
affair generating a terrific voltage which would easily jump
a seven inch gap. In those days we used to have a lot of fun
pounding out on 200 meters, more or less. One hundred
miles was wonderful DX. I had a lot of fun broadcasting
music with a little transmitter made up of four 201A Tubes
and using for plate voltage the juice from Trolley wire. I
have had a lot of fun following the wireless game all the way
through. 1 believe the real kick was back in the old spark.
T have saved nearly all of my early apparatus, and some day
am going to make a display of it for our amateur club to look
over.,” Edward Lipson, WSERJ: “Became interested in
Radio in 1908 using the usual coberers and spark eoils of
that date. Call letters were *ELM,’ my initials and ‘M’ for
Mass. In looking over some old call books recently, I noticed
one called the ‘S8econd Annual Official Wireless Blue Book
of the Wireless Association of America’ to June 1, 1910,
with my call ‘BLM’ listed with a 4-inch Jump spark coilasa
transmitter, Another call book called the ‘Amateur Wireless
Stations’ within 20 miles of Boston compiled by the Harvard
Wireless Club to March 11, 1912, with my call ELM listed
using a }4-kw. transmitter. When the Radio Law came into
effect I received a 1st Grade Commercial Operators License
and held it to 1921. My call received then was 18C. The
station was closed down during the War, Servedin the Signal
Corps from 1917 to 1919 during the War ag Chief Assistant
Instructor in Radio Telegraphy and Telephony, Land and
Air Forees, Army Signal Schools, Langres France A.E.C.
In 1934 went back to the amateur field with call WIHWL,
Moved to Texas and received call WSERJ which I am now
holding.” Stewart 8. Perry, W1BB: ‘“Interested in tuning coils,
detectors, Tesla coils and general electrical experimenting
19141917, April 7, 1917, received amateur first-grade li-
cense, Had Ford spark coil rig all ready for use but same
day, as operator's license was issued, orders came from
Washington to close all amateur stations on account of the
War. Therefore, no station license was issued. Continued
electrical and chemical laboratory work during the War.
Was 28th in line at Boston Customs House the morning
after the ban was lifted and received call 1BB October 2,
1918, This has been held without interruption to date.”

ELECTION NOTICES

To all A.R.R.L. Members restding in the Sections listed below:

{'T'helist gives the Sections, closing date for receipt of nominat-
ing petitions for Section Manager, the name of the present in-
cumbent and the dute of expiration of his term of office.) This
notice supersedes hrevious notices.

In cases where no valid nominating petitions have been re-
ceived from A.R.R.L. members residing In the different Sections
in response to our previous notices, the closlng dates for receipt
of nominating petitions are set ahead to the dates given here-
with. In the absence of nominating petifions from Members of 8
Section, the incumbent continues to hold his official position and
carry on the work of the Section subiect, of course, to the filing
of proper nominating petitions and the holding of an election by
ballot or as may be necessary. Petitions must be in West Hart-
ford on or before noon of the dates specifled.

Present Term

Section Clostng Date  Present SCM  of Office Ends
San Diego Dee. 11,1937 Harry Ambler Dec. 18, 1937
Maritime* Dec, 15 1937 Arthur M, Crowell June 14, 1937
Nevada 5, 1937 Edward W, Heim June 14, 1937

Tec. 1
(’af;LL‘alba-l ofI Dec. 15, 1937 Bannie L. Stewart Dec, 14, 1936

virginla  Jan. 3, 1938 Charles M. Waff, Jan. 17, 1938
Jr.

Alabama Jan, 3, 1938 James ¥, Thomp~ Jan. 17, 1938
son

Alberta Feb. 1,1038 Alére%l) Ketten- Feb, 18, 1938
¢

4
‘Washington Feb, 1, 1938 Robert H. Votaw Feb, 17, 1938
Montana Mar, 1 1938 Russel(llu Rich- Mar. 13, 1938

¥ [n Canadian Seetions nominating petitions for Section
Managers must _be addressed to Canadian General Manager.
Alex Reid, 169 Logan Ave., 8t. Lambert, Quebee. To be valid
sich petitions must be filed with him on or before the closing
dates named.

1. You are hereby notifted that an election for an A.R.R.L.
fection Communications Manager for the next two year term
of office is about to be held in each of Lhese Bections In accord-
ange with the {n’ovislons of the By-Lawi

‘The elections will take place in the different Sections im-
medis.nely after the closing date for receipt of nomina! eti-
tions as given opposite the different Sections. The Ballots ma.iled
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trom Headquarters willlist in alphabetical sequence the names
of all eligible candidates nominated for the position by A R.R.L.
members resi In the Sections concerned. Ballots will b
malled to members as of the closing dates specified above, for
receipt of noum.\atulgi petitions. §

3. Nominating petitions from the Sections named are hereby
golicited. Five or more A.R.R.L. members residing in any Sec-
tion have the privilege of nominaun% any member of the League
a8 eandidate for Sectlon Manager. The following form for nom-
ination is suggested:

(Place and date)

Communicatons Manager, A.R.R.L.
38 La 8alle Road, West Hartford, Conn.
We, the undergigned members of the A.R.R.L. restding in
@.,..........Bection of the.. . oeena s Division
hereby nominate............... a3 candidate for
Section Communications Manager for this Sectlon for the next
two-year term of office.
ve or more signatures of A.R.R.L. members are required.)
he candidates and five or more gigners must be League mem-
bers in Egood standing or the petition will be thrown out as in-
valld, Bach candidate smust have been a licensed amateur operator
Sor at least two years, and stmilarly, a member of the Leagu¢ for ut
least one continuous wear, immediately prior to his nomination or
the petition will ltkewise be invalidated. The complete name, ad-~
dress, and station call of the candidate should be incfuded. All
guch petitions must be filed at the headquarters office of the
League in Weat Hartford, Conn., by noon of the closing date
given for recelFt of nominating petitions. Thereis nolimit to the
number of petitions that may be filed, but no members shallsign

maore than one.

4, Members are urged to take initistive immediately, filing
petitions for the offi for each Bection listed above, This I3
your opportunity to put the man of your choice in office to carry
on the work of the organization in your Section.

-, &, Handy, Communications Manager

ELECTION RESULTS

Valild petitions nominating a single candidate as Section
Mansager wers filed in a number of Sections, ag provided in our
Constitution and By-Laws, slecting the following officlals, the
term of office starting on the date given.

Eastern Florida L. A. Connolly, W4DVO Oct, 15, 1937

In the Missouri Section of the Midwest Division Miss Letha
Allendorf, WOOUD, Mr. Henry J. Eschrich, WOKEF and Mr.
Fred M. Kamp, WYKEI, were nominated. Miss Allendorf
received 57 votes, Mr. Eschrich received §6 votesand Mr. Kamp
recelvec 23 votes. Miss Allendor!’s term of office began October

2,

Station Activities
CANADA
MARITIME DIVISION

ARITIME—8CM, A. M. Crowell, VEIDQ—FQ
has been appointed P.A.M. and is lining up a 'phone
net, JA and GR, together with WIIIM, handled a death
message to resident of Glace Bay visiting the States. Thanks
algo to WIATUJ, W1FBJ and WIAXE who aided in QSP,
GXK has an ACR-136. JZ has finished his nine-tube super.
At a recent meeting of the H.A.R.C. the following officers
were elected: pres., AW; vice-pres., EK; secy.-treas., FB;
aspt. secy,-treas., ¥O. BV snagged his first VK 'phone—
using only about 15 watts and an indoor ant. too!! EA has a
new RME 69. Moncton notes via EV: LP’s new rig will use
58, ’45, pair '45's, CX has new exciter completed—=&9 and
RK25. IL hasannexed a new. Sky-Buddy. 1J is rebuilding to
59, 59, pair *46's. DC has new band-switching rig nearly
completed. EV changed QTH to help out B.C.L. QRM.
New officers for the M.A.R.C.: 1J, pres.; CX, vice-pres.;
BV, secy.-treas. 8t. John news via EE/KZ, press rep. for
L.C.A.R.C.: At the opening meeting of the season the
L.C.A.R.C. members fully discussed the B.C.L. interference
problem and the various steps which may be taken to elim-
inate this trouble. GP has moved in from his summer home
after a successful summer on 14 Mec. IF operates on 28 and
3.9-Me. ’‘phone. FL gets FB quality reports from every-
where, ¥C is on again. GQ sounds nice, EI is on 14-Me.
'phone. JN has a new super-het, KZ is heard occasionally.
EE put up his doublet again, BF is making a small stand-by
transmitter. KQ is back on 7 and 3.5 Mc., '46 and T20. JP
is rebuilding with P.P. T20's. VO4A schedules CN and AB
on 7086 ke. Active VO boys are 11, 8JQ, 61, 82 and 2Z.
Many of the VE1 gang were glad the OIC (Dick) of VESTV
arrived back safely in the old home town.

ONTARIO DIVISION

M NTARIO—SCM, Fred H. B. Saxon, VE38G—R.M.’s:
3ABW, 3DU, 3GT, 3MB, 3QK, 3TM, 3WK. DH hasa
new second op; congrats, Jack. QB has at last got hydro
power and is using 41 crystal osc., 61.6 amplifier with 40
watts input. PL is now in Toronto and is on the U, of T.
staff. MB had visits from GA, YC, ACF, AIK and UO. QK
joined the Michigan Net on November 1st. NC has had a
flock of visitors this fall, ABW has new antenna up, VC sold
his FB-7 and now has & t.r.f, SG is lone VE in traffic net
with six W’s; each op is O.R.8,, R.M. or 8.C.M. ABC, up
beyond Kenora, has & 2A5 crystal ose. and 8L8 doing nicely.
ZE has his rig working nicely on 3.6 Mc, VA has taken over
T.L. “I" in Ontario. WK is picking up his old schedules.
‘Watch next month’s report for the announcement of a
SECTION QSO PARTY. The North Toronto Club had a
splendid meeting at the home of EO. LG is new in Windsor.
CP is working 3.5, 7 and 14 Mecs. AU worked 8 bours in the
VK-ZL contest, scoring 3530. The Ottawa Clubis away toa
good start for the season. RX, SR, XL, and PD, all from
Oftawa, are at Queens this year. 88 is studying for 2nd Class
Commercial ticket. HY is contemplating a swing to 'phone.
HYV has & new Collins 45A. ADZ is on with an '03A. QI
needs Nevada for W.A.8. DH is keeping traffic schedules
with temporary rig while rebuilding. AND has new antenna,
RR is back with an FB 'phone. After a season of hard work
DW and the YF are getting back to their old haunts—the
shack. BY has 616, RK23 and T55 with 125 watts and is
contemplating 0.R.8. ZQ, late of Ottawa, asks me to let the
gang know that ke is now on the Radio Beacon Btation at
Regina, Sask., and will be glad to hear from the eastern

fellows. Let's have more news next month, gang. 73.
Traffie;: VE3QK 144 8G 72 AU 65 GT 41 DH 32 AJB
31 VA 29 NM 23 PE 12 OI-QB 10 MB 9 88 8 AA 7 ABC
5 AND 4 WK 3 ZE 2 VEQAL 16. (August—September:

VE3AID 6 QB 2 MB 1 VE9AL 12.)

QUEBEC DIVISION

Q UEBEC—S8CM, Stan Comach, VE2ZEE—Thanks to

. those who so kindly wrote the 8.C.M. FK deserves
eredit for being the highest Canadian 'phone scorer in
the recent DX tests. FT is rebuilding. XN has & schedule
with Ottaws three nights a week, We regret to hear that
HH has been confined to bed for some time, We hope for an
early recovery, John. NX would like it mentioned that she is
a YL; Miss Varey operates on 7170 ke. DP is planning a
new transmitter with a pair of T-20’s in final, HG bas re-
veived his W.A.C. 'phone certificate; the Prof. handled a
message from VP3BG for Lachine and had a reply back to
BG in 20 minutes, JK is now located at Northwest River,
Labrador, and is using the call VO6L. JJ is the new treasurer
of the M.A.R.C. W2KKT was a visitor at DR, LJ and LU,
along with some of the gang, took part in the Army maneu-
vers. BU is back on the air keeping his old schedules,
Hartford and Toronto, daily. KM has half of his new rig
perking. FF is an old sea-going op and met your S.C.M.
when he was on the 8.8, Canadian Volunteer, running to the
‘West Indies. AB, LQ, AP and KO were on & fishing and
hunting frip end of Sept. and were the guests of NI and hia
¥F. EM paid a short visit to AB in Quebee. Your 8.C.M.
had the pleasure of 2 month’s stay in Quebec, meeting the
gang; = special debt of gratitude is owed to ¥FA, DL, AB,
EY and HL for their many kindnesses. HD is operating on
56 Me. with EY. NI, HL and CH have been handling éraffic
from the Expedition Schooner Marie Therese, whose operator
was KI. EK is now Chief Engineer at CHLN, Three Rivers.
DU, I1, 10, HP and HL traveled down to join the boys at
the Bridgeport Convention, and all won prizes; the same
gang won first prize in the musical amateur show. HY was
down at Three Rivers for the opening of CHLN. DF has
erected a Diamond antennsa and is getting plenty of DX,
EU and AG are active on 3.9-Mec. 'phone. IN is back in
town and has resumed studies at McGill. EW sgold his old
transmitter to a prospective ham. AY spent three months
up in the Ontario mining district. LQ visited the big city
recently. CR has moved to Patricia Ave., N.D.G. BG has
been having quite a few contacts with YI2BA. Elections at
the Club “Les Amateurs Canadiens-Francaise de la T.8.F.”

{Continued on page 106)
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CORRESPONDENCE

"The Publishers of QST assume no responsibility for statements made herein by correspondents

The Facts on RST

Box 626, Riverhead, L. I, N. Y.
Editor, Q8T':

In reference to the editorial in the October,
1937, issue of QST, dealing with signal strength
reporting, I should like to explain a few points
which may not be familiar to some of us. Consid-
erable time has elapsed since the original article
on RST appeared (October, 1934, QST), and
some may have forgotten the underlying reasons
for advancing a new system. I should like par-
ticularly to bring out certain phases of RST
which have not been stressed before.

The new system was devised with the idea of
correcting certain evils which had grown upon
amateur reporting practice. In the first place,
I felt that our reporting procedure should be
systematized. Where previously there had been
no gystem whatever, just the indiscriminate use
of the three separate scales, I attempted to
substitute an orderly system which would both
standardize and facilitate the exchanging of
reports. In the second place, I wanted to rational-
ize the scales themselves. The existing codes of
so-called “‘readability,” audibility, and tone,
which were contradictory and inconsistent among
themselves, were replaced by three scales,
{R)eadability, signal (S)trength, and (T)one,
which could be used singly or together without
any conflict or change in meanings.

Referring now to the signal strength scale, it
embraces a certain range of strength. This range
is the same whether we divide it up into 5, 9, or
any number of gradations. Since the new signal
strength (8) scale and the old audibility (R) scale
each have nine steps, if we should strip them of
their definitions, they should be identical, the-
oretically. In each scale, any given step should
be in the same ratio to the corresponding ad-
jacent step. That is to say, if S7 is twice as
strong as 56 (aysuming received signal intensities
to be measured in voltage), then R7 should be
twice as strong as R6. Practically, however, this
is not true, because, unfortunately, this simplic-
ity in the audibility (R) scale was destroyed by
an unwise choice of definitions. Take a look at
the old R scale. Besides an illogical arrangement
of the wording describing successive steps, such
ag going from “moderately strong” to “good,”
and then to “‘good strong,” irrelevant terms on
readability, interference, and audio sirength were
injected into them. It was a case of trying to

make one code cover too many things, and not
doing a good job on any one of them. The same
thing also happened in the old tone code. It was
these qualifying terms that ruined the chances of
the R code ever being used to correctly rate
signal strengths. It is human nature to follow the
definitions, and if a signal is not capable of
overriding bad QRM it is pretty hard for the
conscientious operator to call it R7, even though
its actual strength in the absence of the QRM
would make it so. This is true also for the other
gradations containing readability or audio-
strength terms. The practical result is that a
given step does not always describe 4 signal a
given strength above the preceding step. From
the foregoing it is evident that in the interest of
accuracy the old audibility code should be for-
gotten as soon as possible, both in 'phone and
c.w. work,

It was with the view of correcting these diffi-
culties that the 8 scale was devised. It was
desired that this scale should describe signal
strength, and signal strength only. In it will be
found no definitions whose meanings can be
influenced by extraneous factors, such as readabil-
ity, interference, ete. S7 should refer to a signal
a definite amount stronger than 86 under any
possible condition. Actually, of course, the word-
ings of the definitions have no cuantitative
meaning, and it is this very quality which gives
the scale its great advantage. It should be remem-
bered that in the strength scale the numbers are
the steps; the definitions are given merely as an
aid in distinguishing between steps. It will be
noted that a logical progression in definitions
was adhered to; for instance, a “fairly good’’
signal is lower than a “good’’ signal, but higher
than a “fair”’ one. Similarly, “moderately strong”
comes below, but next to, ‘“‘strong.” This should
explain any discrepancies between the S and old
R scales.

Examination will reveal that the same plan
of assigning definitions was followed in the reada-
bility and tone scales, always as smooth as
possible a progression of increasing values. In the
case of the tone scale this was naturally not quite
so simple, but, as pointed out in the editorial,
the limits were fixed, and all types of notes had
to come between them. So we have in the middle
the musically modulated note, which is the point
where a.c. and d.c. meet. Toward either end of
the scale the a.c. or d.c. component becomes in-
creasingly predominant. It will be remembered

December, 1937
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that the "=’ or stability term was carefully kept separate
from the tone characteristics.

1f, as was stated in the editorial, amateurs in making
reports are influenced by such factors as conditions, noise,
digtance, ete,, it is indeed unfortunate. It was hoped that
the new system would tend to correct such practice. An £6
report to England should be exactly the same as the 56
report to & “W' or a “J,"" under any conditions. Otherwise,
signal rating becomes meaningless, I always try to rate a
DX signal strictly on its merits, with no “weighting.” 1
should. like to feet confident that the fellow at the other
end is doing likewise. I believe we should all earnestly
endeavor to be more conscientious in this respect.

The signal strength scale a3 we know it embraces s certain
range of gignal intensities. This does nof mean that 81 is
the weakest signal we can perceive on a two-tube set with
*phones and 89 is the Ioudest signal we can sband out of &
loudspeaker svstem. The original scales were devised when
receivers consisted of a detector and one or two stages of
audio, plus beadphonea. Estimates of signal intensitics to be
done with any degree of accuracy by ear should be made only at
headphone levels. The loudspeaker is “out,” because above
headphone levels the ear is no longer accurate as & measur-
ing device.

Tt has been found, through the researches of various in-
vestigators, that the average difference in signal intensity
between stccessive steps is roughly in the order of 6 db.
This corresponds to a change in strength of two to one
(four to one in power), and this is about the minimum dif-
ference in level that can be distinguished over a radio
sircuit. It is true that for a perfectly steady, pure tone an
instantaneous change of as little as 1 db can be detected.
However, in a space circuit, where fading ratios are impor-
tant (and it is surprising how much s seemingly steady signal
actually fluctuates in strength), this is not possible. The
situation is further complicated in the case of a keyed or
modulated signal.

Since each step represents an increase of about 8 db, the
totalrange of signalintensities from 1 to 9is seen to embrace
approximately 48 db. It is rather forfunate that this is true,
sinca 8-db steps are very convenient to use in ing
calibrations. In the future, time permitting, I hope to be
able to prepare & short article dealing with the measure-
ments on which these conclusions are based. In the mean-
time it is hoped that this discussion may serve fo satisfac-
torily clear up any misunderstandings which some may have
concerning the aims and purposes of RST,

- Arthur M. Braaten, WEBSR

More on Planned Use

612 Atlantic Ave., Morris, Minn.
Editor, QST

I have been planning on writing the League for some time,
The new “Sub-division Plan” by D. A. Griffin in Qctober
QST is the spark that has set me off.

. . . I have yet to see our radio misanthropes offer any
plan which promises to do anything really constructive. It
ig this which I am venturing to undertake.

1 have an ACR 175, and when I tune over the broadeast
band I marvel at the sharp tuning and lack of interference.
The reason for this is thab “it was planned that way.” All
stations on the b.c. band must use a frequency which is a
multiple of 10 ke. This is beeause & receiver when hetero-
dyning stations 10 ke. apart makes only one audible, since
10 ke. is too high a frequency to hear. Thus the b.e. band is
free from whistles and cat-calls other than those due to the
radiation of the harmonics in the beat oscillators of other
receivers.

... There are four types of [broadeast] licenses: local.
regional, high-power regional, and clear channel. In amateur
radio this classification would not be practical; we would all
be together. In amateur radio if a kilowatt *phone comes on
e blots out the lesser ones anyway, but if you were 10 ke.
sway you would not be blotted out by superior power, at
least not on a good receiver.

. .. Now if two 'phones are 16 ke. or o spart and an-

other station attempts to come in between, nll three are
blotted out, yet there is 5 ke, going to waste,

Suppose we put it this way. If the only frequencies to be
allowed were ones such as 1800 ke., 1810 ke., 1820 ke.,
1830 ke.. ete. (plus or minus 500 or so cycles per sec.), then
it would be possible to hear without interference or whistle
20 *phone stations at one time, believe it or not. Now since
the v.w. men do not use the 160-meter c.w. band, why not
give that back to the 'phones, making a possibility of 29
perfect 'phone signals on the entire new 160-meter 'phone
band. In contrast, what does one usually hear? One night
recently I heard a station in Bensonville, Ill., say that
though he had & receiver that cost over $100.00, he eould
make out only two stations in the entire "phone band, which
was no worse than I could do. Many nights I can’t make
oub more than four, and seldor more than sight. However,
the band is swamped with whistles and gibberish, which
shows that there are plenty of those who would like to use
the band if it could be made usable.

There is another advantage, too. Since amateurs generally
answer those on or mear their frequency, there would be
many times when QSO's would take place on one channel,
instead of occupying two, as is usual, This would be more
and more the case as time wore on, and amateurs acquired
more than one crystal.

Now sbout the interference caused to the tune of 67
per cent., by 160-meter 'phone. C.w. causes & more annoying
interference than 'phone in the estimation of everyone I
have talked to.

Moreover, there is a way of reducing b.el. interference
and harmonics as well. As the electric field is shielded in
coaxial cable, radiation from the feeders is greatly reduced
or practically eliminated. T know such cable is quite expen-
sive. Bub W9JDO reports that b.cl. QRM was greatly
reduced, presumably for the same reason, Le. feeder radia~
tion is greatly reduced, by the installation of EO-1 cable.
Fle also reports that harmonic trouble with Grand Island
was also eliminated,

It seems more practical to require coaxial feeders by law,
for 160, rather than give up the 160-meter band entirely.
The amateur would find his sock improved in value by more
than the cost of the coaxial cable. . . .

wwDwight Stebbings, WOWLK

Fprror's' Norm.—Some dozens of comments on
W2AOR s sub-division plan published in October QST have
heen received, some pro, wostly con. No attempt is being
made to publish these ietters because for the most part they
are merely corament, offering opinions but no new thoughts.
They are being held for the attention of the League's plan-
ning committee, in whose behalf these current digcussions
on planned use (the French LAR.U. proposal, the Griffin
plan, ete.) are being stimulated. In this connection we solicit
further new ideas from other correspondents.

Meanwhile, we present above still another slant on the
problem. Obviously, there will be no widespread immedinte
agreement to this—or probably any other—plan, Yet from
the whole discussion some useful thoughts are bound to
arise, which can then be made the subject of thoughtful
consideration by our planning committee.

Equalizing Voting Power

713 St. Louis Ave., East St. Louis, IlL
Editor, Q8T

The A.R.R.L. was primarily intended to be a democratie
organization, controlled by its members through a Board
of Directors elected by the membership. In theory this is &
good set-up for placing control of the League in the hands
of the members. But in theory only, in fact the members
have very little to do with controlling and deciding the
policies of the League.

The unreasonable part of the present arrangement in this
apparently democratic organization is the unequal distribu-
tion of vobing power among the directors. To make this
statement clear I point out to you, for example, the director
of the Central Division who represents over 4000 members

(Continued on page 8%)
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ONcE every few years we make a futile attempt to use
the broadcast receiver type of construction somewhere in a
National Receiver. We should have learned our lesson by
now, but broadcast receiver parts cost so much less than
ours that we have to reassure ourselves, now and then, that
we really are on the right track. For example, a “good”
broadcast tuning condenser sells for about a third as much
as the labor and materials alone in a PW condenser.

In the NC-80X and 81X we have tried to give as much

performance per dollar as possible, and it struck us that

the economy would be well worth while if we could use a commercial tuning

condenser. We shopped around. One of the best manufacturers in the field

agreed to build us a special job with low-loss insulation and other refinements,
and we purchased a number of units.

But when the production sets came through it became apparent that these
condensers would not do. The ganging was not good enough and backlash was
perceptible when using the high selectivity of the crystal on the bandspread
amateur bands. We found that by careful refitting these were satisfactory for the
NC-80X (which has general coverage ranges) but not for the NC-81X (which
has extreme bandspread on the amateur bands.) But this refitting brought the
cost up as high as a PW, so what the heck.

This unfortunate discovery was made in October, just when we were starting
deliveries. This is why these receivers are so late. NC-81X Receivers (with PW
condensers) will be delivered about the time this page is published. In the
meantime, we are filling orders for the 80X by using the refitted condensers
described above. Later production will employ PW units exclusively. Of course,
substituting the more expensive condenser means that the NC-81 is no longer
an $88.00 receiver. However, we have never built a poor receiver and we
would rather take a licking than do so. So for the present there will be no
price increase.

This account of our troubles is by way of explaining why the deliveries are
late. Itis not a criticism of the broadcast parts manufacturers, who know exactly
what they are doing. The condensers are fine for a set with a2 maximum selec-
tivity of about 5 KC, but a communication receiver with a maximum selectivity
of 320 cycles is something else again, to name just one of the more obvious
differences.

It is too bad, though, that broadcast methods will not do. One very clever
economy is the way they adjust coils. The coils are wound oversize, and while
the impregnating wax is hot, are squeezed with special pliers until the induc-
tance is exactly right. When the wax sets, the inductance remains fixed, - for
a while. If you have ever operated a pseudo-comrmunications receiver over a
period of months you have probably noticed the steady sliding out of alignment
and calibration as the cold flow of the wax allowed the coils to regain their
normal shape. It works out very well in broadcast receivers, however, and we
only wish it would in ours. Itissuch a lot cheaper than the exceedingly laborious
method that we use, which is to adjust the number of turns with no internal
stresses. It is too bad that broadcast methods will not do.

James MiLLEN

( Number Porty-six of a series) ==
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YARLEY

APPROVED RADIO
PRECISION PRODUCTS

Play Safe—with

YAXLEY
Pilot Lights

DON’T run down batteries or run
up light bills by leaving equipment
turned on!

Don’t try to change that final tank
coil when it’s “*hot”.

Use Yaxley Pilot Lights to tell you at
a glance the condition of your rig.
Your distributor has Yaxley Pilot
Lights, at 30c list (less bulb) in four
colors of jewels:

Color Screw Base Bayonet Base
Amber 310-A B-310-A
Clear 310-C B-310-C
Green 310-G B-310-G
Red 310-R B-310-R
P. R. MALLORY & €O, Inc.
INDIANAPOLIS INDIANA

Cable Address—PELMALLO

APPROVED RADIO
PRECISION PRODUCTS

Cortespondence Dept.
(Continued from page 60)

of the A,R.R.L. and has one vote at the board meetings,
The director of the Delta Division represents about 400
members of the League and also has one vote.

Here is & case where 400 men have the same voice in
governing the League as 4000, Nothing much democratic
about that. I believe a great majority of League members
would like to see this condition changed and have s more
equal voting power created by either redistricting the
present divisiong of the League or giving each director one
vote for each hundred members he represents.

Thig change can be brought about in one way only and
that is through the directors themselvea. It will accomplish
nothing bombarding Warner with letters blaming hir and
all Headqguarters for the present sef-up. The proper man to
spill your ideas on the subject to, is your director. If =
majority of the members in your division wish this change
puade and your director votes contrary to your wishes there
is then only one thing to do. Kick that director out by elect-
ing a man who will vote the way a majority of the members
in your division wish him to.

You League members who would like to see the A.R.R.L.
really controlled by the men who pay in the dues and make
the organization possible get busy and write your director
demanding him to vote for this long overdue and much
needed change in the League’s Constitution.

—Earl R, Linder, WODZQ

Epiror's Norw.—File No. 129 in the Secretary's File at
the Headquarters office is an inch-thick collection of data
on the subject of “Reapportionment of A.R.R.L. Divi-
sions.” The question is one that has received much sttention
in the past. The last official actions occurred in 1931 and
1932. The A-R.R.L. Board, at its 1931 meeting, acting
upon the suggestion of the Executive Committee, instructed
the Committee to draw up & detailed plan for such reappor-
tionment. This was done in the following year and the plan
submitted to the Board at its 1932 meeting. At that time
it was voted to lay the question on the table, and there it
has remained.

Ham Helpfulness

Koch Hospital, Koch, Missouri
Editor, QST

About a year and a half ago I wrote you a letter asking
vou if you could help me get some kind of a job that I
could doin the hospitalin order to get enough money to get
together a transmitting outfit. You did not help me get the
job but you did see to it that I got on the air, You referred
the letter to as fine a bunch of fellows as can be found any-
where—the Order of Brasspounders, Chapter No. 1, St.
Louis, Missouri. They supplied me with an SW-3 receiver,
'phones, code practice oscillator and helped me get my
ticket. After I got my ticket they supplied me with the trans-
mitter and a converter to supply a.c. for the plates and fila-
ments. They algo gave me 135 volis of “B" batteries when
power lines here were too noisy for reception last summer.
They have given me many other things too numerous to
mention by name. Now I find that they have made me &
present of one year’s subscription to QST., Truly my cup

runneth over, , . .
- Waldo B, Good, WIZND

More Ham Helpfulness

2304 Chamberlain Ave., Chattanooga, Tenn.
Editor, Q8T:

Through good fortune and 2 little forethought, my vaca~-
tion this year included tbe VE1 Hamiest at Halifax, Nova
Seotia. I took my father, now 82 years old, to see the two
reraining members of hig generation, my mother’s sister in
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Initiative—Resonrcatulness —Cooperation
to advance the inferests
of the industry

NO SIR! IRC Cement Coated Wire Wound Transmitting resistors

were never designed for beauty. Yet, there is a certain “‘something"

Cement Coated about them — the same beauty you'll find in a prize bull dog. No
more. No fessl It is the beauty of intense ruggedness — toughness —
TRANSMITTlNG {oyalty — dependability through thick and thin.

POWER WIRE WOUND In short, IRC Cement Coated Power Resistors are built to do a job.
RESISTORS They are built to do it better and longer than any other type of re-
sistor you've ever used befcre. They stand the overloads. Heat does

not crack or deteriorate their tough cement coating. Actual tests
show their amazing superiority under moist or salt air conditions. They
will not let you down!

Made in a complete line of fixed and adjustable types from{100
watts to 200 watts.

INTERNATIONAL RESISTANCE COMPANY

40! NORTH BROAD STREET. PHILADELPHIA, PA.

Factories or Liconsees in Canada, England, France, Germany, Italy, Denmark and Australia

MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD
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TYPE “C”

FLEXIBLE INSULATED

COUPLING

15,000 V. PEAK FLASHOVER

A heavy duty unit for high power variable air condensers
of other rotary R.F. units which require dependable insu.
lation from the control mechanism.

® Insulation ~~ No. 196 Alslmug disﬂc 2‘/4” diameter,
1477 thick. (Losses d asf )

@ Maximum Il diameter, 2%""; fal steel cup
set screws, heavy N.P, brass hubs, permanently staked
into thick nickel plated phosphor bronze springs. As
normally supplied, hubs are drilled for 34 inch shaft, ..
but are supplied with 2 extra bushings for 4 inch shaft.

@ Three sizes — To fit 14°", 34" or 14’’ shafts.

® Combinations such as 34’ on one side to 14" on the
other available on special order.

NET PRICE $1 l68 TO AMATEURS

TYPE ADN

DIiSC TYPE NEUTRALIZER
for LOW CAPACITY TUBES

¥  Such as T-20, T1-55,
100-TH, 35-T, 50-T,
HF-100, 800, 834,
852, RK-34, RK-35,
RK-18, etc. . . .

Capacity Range:
SMmfd. to 4Mmfd.

Alsimag NMNo. 196
pillars; metal paris are
satin finish aluminum ex-
cept for the nickel silver
extra long bearing with
fine screw adjustment to
eliminate wobble. “'Easy
to get at” double lugs of
husky proportions and
knurled thumb nut for
e oasy locking.

NET PRICE $1 u 80 TO AMATEURS

MANUFAC TURIN(r C ORPOR‘\TION

83 PROSP

Halifax and her brother in Ship Harbor. We had not seen
either of them in 45 years.

On the train, we met up with some of the hams en route to
the meet, and were weleomed by them enthusiastically. Sev-
eral carg met the train at Halifax and, with characteristic
ham spirit, one car was assigned to seeing that we reached
our hotel. Owing to other conventions in progress, that
hotel was unable to take us in, so the boys carried us around
until we were accommodated, Only someone who has been
in such circumsiances can understand how much this
courtesy was appreciated.

1 went to the Nova Scotian Hotel to register on Saturday
and, by some chance, happened to be there just as it started
with the result that I was the first one on the list. This soon
brought many of the hams to look me over, some because of
previous knowledge that I was expecting to be there, others
to ask of friends in Chattanooge whom they had worked.
Foremost among these were VEIDZ and VE1DQ. The
latter carried me to be presented to Mr. Alex Reid, Canadian
General Manager, who put himself to the trouble of hunting
me up several times during the three days to see if T were
enjoying myself. They all outdid themselves in courtesies,
seating me st the speaker’s table at the banquet, with some-
one always at my elbow to see that I was introduced to
others, asgigning me to one of the cars in the hidden trans-
mitter hunt, and other expressions of care and thoughtful-
ness oo pumerous to mention, I shall always remember that
Hamfest ag one of the bright spots in my life. Hlad I been a
prominent, ham, I could not have been treated with greater
consideration.

O)f course, all this went to my head, naturally, and I made
bold to eriticize Mr, Reid’s use of the name “American” to
distinguish harms of this country from those of Canada.
First explaining that my father was & native of Massachu~
setts, my mother born in Nova Hcotia, and being born my-
self on the Bay of Fundy, I considered that I had & elaim to
being native to both, I told him that I objected to the use of
“American” to only one of the countries. I thought that the
Canadiaps had just as much right to that name as the citi-
zens of the Unibed States, Being the gentleman that he is, as
well as the perfect amateur, he took it in the spirit intended
and, for the balance of the hamfest at least, he called them
“United States and Canadian” hams, Not many men in his
position “‘would have a¢cepted such a criticism, Iet alone be
governed by it, from one who was not even a ham himself,

At the meeting of the Chattanooga Amateur Radio Club
last night, X was informed by several that they had been told
by VE1 hams that I had been to their Hamfest, and they
sent best wishes to me in that way—just one more way of
being courteous to the stranger within their gates. I would
like to tell the world just what the ham spirit i like, and to
tell them that anyone with & VE call can consider himself or
herself my friend for life.

-, H., Lord

SWL QSL Bureau

615 Church St., Wisconsin Dells, Wis.
Editor, QST

. . . With the recent refussl of QSL bureaus to accept
listeners cards the SWIL QSL problem is becoming worse,
Here is the solution I have worked out.

1 am setting up a place in Wisconsin Dells known as the
“SWL Bureau.” All U. 8. and foreign amateurs may send
their SWL reply cards to the bureau and they will be for-
warded by means of self-addressed stamped envelopes, the
same as the A.R.R.L. bureau for hams.

This service will be supported by & yearly membership
fee of 25¢ from each short-wave listener and will be abso-
lutely free to all amateurs. I have tried to make this fee low
enough so it will not look like & money-making scheme and
still high enough to offset the expenses of the service. . . .

The munber of cards received by the SWL's would cer-
tainly increase greatly due to the decreased expense and
bother—especially by our foreign ham friends.

It will also be a big financial help to the listener as reply
coupons are expensive and few send them anyway, It is not
intended to forward QSL’s to foreign listeners from W sta-
tions at first. If it can be worked out—OK! . . .

~—Ross Hansch, W9RBI
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TRANSFORMERS

WILL YOUR “RIG”
LOOK LIKE THIS

@ Streamline case
® Uniform appearance

® Flexible design

A NEAT RIG, O. M.

Only with C.H.T. transformers can you get this uni-
form ““factory built”” appearance. Each, from smallest
audio to largest plate transformer, follows the same
basic "design. C.H.T. transformers are built to the
highest standards of quality performance.

See your parts distribuior today for
particulars and prices or write factory
for FREE Catalog No. 400-A.

THORDBRSON‘ ELECTRIC MFG. CO.
500 W. HURON ST., CHICAGO, ILL. °

7ema'nc( ”poure'r éy ﬂOtdd‘CiOﬂ '
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“"EVEREADY" No. 762 45-volt

Portable “B” battery is now made
with plug-in connection.

Equipped with the RMA standard
3-prong "“B” battery socket and
adaptor,

Portable equipment can be pow-
ered with the No. 762 battery when
in the field and easily transferred to
heavy duty batteries for more perma-
nent locations.

Plug-in connections also make it
easy to shift batteries from one ex-
perimental set-up to another,

NOTE: The No. 762 battery equipped
with screw terminals and insulated
knurl nuts is still available as No.762-S.

BATTERY
HEADQUARTERS

NATIONAL CARBON CO,, INC.
30 East 42nd St., New York, N. Y.

The word “Eveready” is the trade-mark
of National Carbon Co., Inc.

Radio Amateurs in the Television Picture

{Continued from page 10)

the circuit adjustment, not in the assembling, and
wiring.

How much will the parts for the vision receiver
cost? In the neighborhood of one hundred dollars,
everything included. 1f parts already on hand arc |
worked in, or if an alternative input tuning sys-
tem is used, the cost may be lower. Then again,
if a larger-type tubé than a i-inch or 7-inch size
is demanded by the more ambitious, it may cost
more. In other words, the price will be on the
order of what many amateurs pay for their
communication-type receivers.

Who will be uble to make first practical use of
the recciver design, construction and adjustment
information? The answer to that is, of course,
those within range of a television transmitter.
In the beginning, this will mean, generally, ama-
teurs in the metropolitan areas of cities that have
experimental television transmitters in operation
at the time the receiver articles are completed,
which will be late this winter. (A list of cities
which now have experimental transmitters and
in which transmitters are contemplated for the
early future is given in W2KJL’s article else-
where in this issue.) As it happens, the regions in
which television signals will be first available are
practically the same as those where ultra-high
frequency amateur activity has been, and is,
greatest. The wh.i. gang is in a good position to
take advantage of that logical coincidence.

How will all amateurs benefit? From the
articles themselves, ¢very amateur who is sin-
cerely interested in developing his technical
knowledge will profit by reading them and learn-
ing thoroughly the lessons they teach. Even
though the individual may not be in position to
build and make immediate use of a receiver, it
will serve him well to tnake himself as familiar as
possible with the practical technique of televi-
sion. Commercial television exceutives have
stated to us that commercial television broadeast-
ing will demand hundreds of engineers and thou-
sands of serviedinen who are familiar with tele-
vision technique, and that in television, as in
broadcasting, amateur radio must be the reservoir
of technical personnel.

How can amateur radio contribute to the tech~
nical progress of television? Those within range
of the experimental transmitting stations will-
make valuable contributions to the development
of television by reporting on the transmissions
received, partieularly with regard to the signal
strength, synchronization under different trans-
mitting conditions, variations in signal-noise
ratio. A large number of receivers distributed
over g wide area promises to answer one of the
most perplexing problems worrying the television
people to-day; namely, what is the effective
range? They are looking to us to give an answer.
We are confident that we can do it.

By such cooperation, we shall continue the
traditional proving-ground service to radio de-
velopment which has played its part in earning
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NEW 'N-10" FOR NEUTRALIZING

SHAMMARLUND

AMMARLUND now infroduces another ex-
clusive transmitting condenser development
— the “N-10" neutralizing condenser! This new
condenser, designed for horizontal adjustment, af-

fords easier and safer operation. Thick aluminum
plates with round edges are polished over all sur-
faces. For smooth micrometer control the “N-10"
features an oversized fine thread screw with lock nut.
A stop is provided to prevent any possibility of
shorting. Insufation is B-100 Isolantite. Capacity
range is from 2 to 10" mmf., with air gap range from
1/16" to 54", Two-hole base mounting,

Hlustrated below are other recent Hammarlund
transmitting condenser developments that have
rapidly gained the favor of amateurs the world over.

or quality transmission, install the new “N-10"
along with other precision transmitting condensers
by Hammarlund!

Bay You Saw It in QST — It Identifies You and Helps QST

Mail coupon for new 38" catalog — just off the
press - with details on the *N-10" and other
MHammarlund transmitting products!

HAMMARLUND MFG. CO., INC. Q-12

494-438 W, 33d St., N. Y, City,

1] Please send me new 38" catalog.

NAME. o ieeiernceisierasssseinareraoscsnnnanes
Address. cov v iiiiiriiiiosirettoansens
Cityo voeseavasvansccesState. e viens

‘MTC-D’




NOW
this high-powered radio
engineering library

sent to you for 10 days’ trial —
at a special price and terms

These books cover circuit phenomena, tube theory,
networks, measurements, and other subjects— give
specialized treatment of all fields of practical design
and application. They are books of recognized position
in the literature ~— books you will refer to and be re-
ferred to often, If you are a researcher or experimenter
-~ if your interest in radio is deep-set and based on a
real desire to go further in this field — you want these
books for the help they give in hundreds of problems
throughout the whole field of radio engineering.

BADIO ENGINEERING

g ¥ v
LIBRARY

- especially selected by radio

McGraw-Hill publications

-- to give most complete, dependable coverage of

facts needed by all whose fields are grounded on

radio fundamentals

For home-study and reference. Contains a revised

selection of books culled from latest McGraw-Hill

publications in the radio field.

3 volumes, 3064 pp., 2000 illusirations
f. Glasgow's PRINCIPLES OF RADIO ENGI-
NEERING
%2, Terman's MEASUREMENTS IN RADIO EN-
_ GINEERING
3. Chaffee's THEORY OF THERMIONIC VAC-
UUM TUBES
4. Hund’s PHENOMENA IN HIGH-FREQUENCY
SYSTEMS
5. Henney's RADIO ENGINEERING HANDBQOK

Special Low Price and Easy Terms

Bought singly, the five volumes comprising this library
would cost you $25.00. Under this offer vou save $1.50
and, in addition, have the privilege of paying in easy
installments beginning with $2,50, 10 days after receipt
of the books, and $3.00 monthly thereafter. Take ad-
vantage of these convenient terms to add them to your
library now.

-------------------------------ﬂ

SEND THIS ON-APPROVAL COUPON !

McGraw-Hill Book Co., Inc.
330 W. 42nd St., New York, N. Y.

Send me Radio Engineering Library, § vols., for 10
days’ examination on approval. In 10 days I will send
$2.50, plus few cents postage, and $3.00 monthly till
§23.50 is paid, or return books postpaid. (We pay
postage on orders accompanied by remittance of first
instaliment.)

specialists of

- e e T A AR R D A S

COMPANY . ot vt v ier i cvanerreanrres Q8T-12.37
{Books sent on approval in U, S. and Canada only.}
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for amateur radio the position it holds to-day.
Our codperation will not revolutionize the ad-
vancement of television, of course, any more than
our participation in television development will
revolutionize amateur radio. But by our construc-
tive codperation we shall contribute to its prog-
ress—while continuing our other activities in
full stride.

Introduction to Modern Television
(Continued from page 16)

2. Channel width, 6 megacycles.

3. Spacing between television and sound ecar-
riers, approximately 3.25 megacycles.

4. Television carrier higher in frequency than
sound carrier.

5.. Polarity of modulation, negative or positive.

6. Number of lines per picture, 441 (inter-
laced).

7. Picture or frame frequency, 30 per second;
half-frame or field frequency, 60 per second.

8. Aspect ratio (width to height of pieture),
4-to-3. .

9. Percentage of television signal amplitude
devoted to synchronizing signal, not less than
209.

10. Duration of horizontal impulse, approxi-
mately 14 p of the time to scan one line; duration of
blanking impulse, 11 of the time to scan one half-
frame; position of synchronizing impuise, ap-
proximately at leading edge of blanking signal im-
pulse. {Average brightness of the picture trans-
mitted by either varying the pedestal height or by
d.c. modulation of the output of the transmitter.)

A simple formula gives the minimum band-
width necessary in the receiver to obtain satisfac-
tory pictures. This formula is

w7 2
Fe0ga A XN X1

9
where F = the maximum modulation frequency
transmitted, A = the aspect ratio, ¥ = the num-
ber of complete pictures scanned per second, n =
the number of lines, and 0.64 is a correcting factor
to give equal vertical and horizontal detail.

It will be séen from this formula that it is nee-
essary to transmit a sideband approximately 21y
megacycles wide. This means that intermediate
frequency stages must pass at least 214 megu-
cycles with the signal tuned in so that single-
sideband reception is approached. .

TUNITS OF THE TELEVISION RECEIVER

P

In the block diagram Fig. 7 are outlined the
components of a modern televigion receiver. It
consists of four different units. The first contains

_two power supplies, one for the tuners and sweep

circuits, the other to generate high-voltage d.c. to
accelerate and focus the cathode-ray beam. The
second unit contains a sound receiver which may
be a simple ultra-high frequency type. The third
unit is the vision receiver, which may be either a

“tuned r.f. job, if one is comparatively near n

transmitter, or a superheterodyne for more effec-

+ Kell, Bedford and Trainor, Telerision (RCA Technieal
Press.)
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U, Elgin Chandler
Radio Sales and Service
Loulsville, Ky.

U. ELGIN CHANDLER

Radio Sales and Service
1392 94 Banoatoms Rors
Lousvie Ky

June Vth, 1937
CENTRALAS,
Nilwaukas, Fia.
tantlemen:

The writer firet becama acqueinted
with vour Volure Controls in 1925, 4nd aines
that time has used them almost exclusivelv,

I havo fone back t
(‘an(rlllb, hocluu it is the anly cnntro!
that I have ever found that wi)l stay quie<,

% in sur shOD we wuke S¥eTY affo-t
to uvo!.d egn backs®, and we have found that
€ne uee of your volune controls msrs one
Tandroa poraent setistact fom

oth yourselves snd the local service
aon are’ fontamate in heving & Atatributor
who oremotes vour mercvsndise e Joes P. 1.0
Burks & Co., of Louiaville.

Fine phrases seldom fool a radio man. Graphs, curves and
self-praise may read well . .. but customer complaints
put a ‘‘negative-bias'’ on such bouquets.

So, when an “old timer" like Mr. Chandler writes . . .
“Since 19925 I've used your controls almost exclusively,

The Quiet

Centralab in fact each time | have gone back to Centralab, because

Control it is the only control that | have ever found that will stay
offers maximum resistor length for ‘ quiet_" ... We say [
case diameter . . , close uniformity ;
bet istors . . . te tap- .
ets . . . unif ¢ distributi “‘Here's proof for manufacturer . . . for experimenter and
. + . better power dissipation and . " .

longer life for the servicemen.'' Specify Centralab.

DIVISION OF GLOBE UNION, INc.
MILWAUKEE, WISCONSIN
BRITISH CENTRALAB, LTD.  FRENCH CENTRALAB CO.

Canterbury Rd., Kilburn 118 Avenue Ledru-Rollin
London, N.W. 6, England Paris X1, France
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Amperex Tubes deliver

- MORE

“POWER HOURS

Research and testing, then more research and
more testing. To the Amperex engineer it's a
constant struggle for improvement.

Our engineers make no ‘‘compromise” with
quality, They do not subordinate the maxi-
mum efficiency of a tube to merchandising or
ballyhoo opportunities.

Amperex tubes give superior petformance
... lastlonger . . . and operate economically.
That's why we say Amperex tubes give ama-
teurs “‘truly engineered performance.”

: HF-100

An ultra-high, normal
R. F, power amplifier and
oscillator and class B audio
amplifier or modulator. Out-
standingly efficient in ultra-
high Frequency circuits.

Net Price $12.50

ZB-120

L.ow Distortion zero-

bias class B amplifier and
modulator, high eFficiency
R. F. frequency multiplying
power amplifier, conven-
tional R. F. power amplifier.
It approaches nearer the
ideal in a zero-bias class B
tube and is, in addition a
highly efficient performer in
many other classes of service.

Net Price $10.00

AMPEREX

ELECTRONIC PRODUCTS, INC, ...
79 WASHINGTON ST., BROOKLYN, N. Y.

tive selectivity, flexibility and sensitivity. The
fourth unit containg the sweep circuit, the syn-
chronizing signal amplifiers, and the synchroniz-
ing signal separating circuit.

The operation of the receiver requires that
there be provision for control of the frequency of
the line-sweep generator and of the frame-sweep
generator, and there must be control of the width
of the picture and the height. There also should
be controls for determining the picture brightness
and contrast, in addition to the sensitivity con-
trols for the sound and the vision receivers. Most
of these controls, however, can be set by & serew-
driver adjustment and left without attention for
long periods.

The tubes, including the cathode-ray tube, in
even & simple vision receiver must be designed for
the purpose. Few standard receiving tubes are
suitable as video-frequency amplifiers because
high transconductance and low input and output
capacity are required. At present the National
TUnion Radio Corporation is developing such
tubes especially designed for the purpose.

It should be pointed out that at this time tele-
vision signals are being transmitted only on un
experimental basis in the metropolitan areas of
New York, Philadelphia and Los Angeles; in
New York jointly by RCA and the National
Broadcasting Company, in the Philadelphia area
by RCA, Philco and Farnsworth, und in Los An-
geles by the Don Lee Broadeasting System. These
transmissions are not at present on consistent
schedule; but, before this series of articles is com-
pleted, it is expected that transmissions will be
more regular, The Columbia Broadcasting Sys-
tem is making an installation on the Chrysler
Building in New York, and it should not be long
before this transmitter also will be in operation.

Reliable information indicates that experimen-
tal television transmifters are also in prospect for
Boston, Mass., Albany, N. Y., Bridgeport, Conn.,
and Kansag City, Mo., with others likely in the
near future. Accordingly, no small number of
amateurs throughout the country will be in a
position to make early practical use of the infor-
mation contained in this article and in those to
follow.

The second article of this series, lrealing the
Sfunciional operation of ietevision receiver circuils,
will appear in an early issue.—EDITOR.

Stra X

W2KR tells how he fearfully looked for a bel-
less apartment house when moving into New
York City from the country. Finding & good
location on Riverside Drive, he nervously asked
the manager of the house if it would be all right
to have a radio station there. Whereupon the
manager said, “Are you & ham? I'm ex-W2AWZ"
-—gnd the roof was promptly signed over to
2KR!

VE2DR thinks the ham station pictured in an
ad in the latest call book deserves credit for some
startling work. The shack wall shows confirmed
tontacts with VE7, CM3, XE6, and SM8!
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THE ULTRA SKYRIDER
THE SKY BUDDY
. THE SKYRIDER COMMERCIAL

"YHE SUPER SKYRIDER =
THE SKY CHIEF
THE SKY CHALLENGER

g7 e

-

COMPARE |

e ew 105g |TS PERFORMANCE .
SUPER SKYRIDER

You really have to sit down and spin the dials of the NEW 1938 SUPER SKYRIDER
-— actually operate it — before you can fully appreciate how advanced a receiver it is!
‘That's why we want you to hear it in your own shack — and we're willing to bring a
New Super Skyrider out for demonstration anywhere within a hundred miles of
Chicago, so that you can judge its performance under the actual conditions under
which it will operate. Get acquainted with “E and R’ service. We check every re-
ceiver we sell to assure perfect satisfaction for our customers. Write or phone today
for complete information.

I
* $9 900 CHECK THESE FEATURES:
— ©® Over 1000°Band @5 to 550 Meters @ 11 Tubes
Less Speaker Spread Coverage @ Better than 1
Less Crystal ®Wide Range @5 Meter and Microvolt
with Variable Se~ Broadcast average sen-

$1 1 1 -00 Crystal lectivity Band sitivity

d alk
MRSt $12.00

ALL HALLICRAFTERS RECEIVERS AV AILABLE ON LIBERAL TERMS

ELECTRIC and RADIO SUPPLY CO. *

25 NO. FRANKLIN STREET CHICAGO, ILLINOIS

the hallicrafters ine. )
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ME SUPER SKYRIDER
THE SKY CHIEF

THE ULTRA SKYRIDER
LLENGER =

Lo HE SKY BUDDY
© THE SKYRIDER COMMERCIAL

SUPER SKYRIDER

No wonder the New 1938 Super Skyrider has taken the Amateur Radio world by storm. It's got
everything — Sensitivity, better than 1 microvolt average on all the bands — Wide Range
Variable Selectivity, razor-sharp to broad high fidelity — Complete coverage, 5 to 550 meters —
Everything from the 5 meter band to the top of the broadcast band and a 1000-degree Electrical
Band Spread of spectacular new design and performance.

The New Super Skyrider is advanced in conception and engineering — it must be seen and ___
operated for full appreciation. So stop in at the Harvey Radio Co. — look over the amazing
new Super Skyrider, or write for complete information.

FEATURES: $9 9 00

@ 5 to 550 Meters Con- @ Better than { Micro- @ Improved Expanding

tinuous Coverage Vﬂo‘l{tvavemge sensi- IF Transformers Less Speaker, Less Crystal
@ Over 1000 Band * .5_ Meter and Broad- Ty
Spread @ S Meter cast Band

@ Wide Range Variable

@ 11 Tubes @® 6 Bands Selectivity J $1 11 .00

With Crystal

NOW AVAILABLE ON EASY PAYMENTS $12.00

H ARVEY R ADIO c O Matched DynammicSpeaker

103 WEST 43RD STREET, NEW YORK CITY  Csble Address *"HARRADIO"

hehilliciatigeeme, 0 3
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- gyIlT BY
THE HALLICRAFTERS'

00 e 60 Watts C. W.—I15 Watts 'Phone M

7V« Five Bands—I0, 20, 40, 80, 160 &7 HLY
race @ Very Efficient on High Frequencies 0 N 7 ”TS
e No Larger than Average Receiver M Yi E

Tgnms AS LOW AS P‘ M
$ 890 ODAomowN _”' So good it is the first Amateur Transmitter to be licensed by R. C. A.
. Incorporates the very latest engineering developments. Mechanical
. construction and parts in keeping with its efficient electrical design.
Priced to save you many dollars and sold on convenient Monthly
Payments, of course — like all Ward’s equipment.

Stop in at any of the 500 Ward stores and ask about the new Airline
Transmitter — or mail the coupon today for Ward’s new 1938 radio
catalog in which this new transmitter is fully described.

MONTGOMERY WARD

Montﬁmery Ward, Dept. RA-2, Chicago, IlL. Please send me a copy of Ward’s new

1938 Radio Catalog describing the new Airline Transmitter.
Name. Street
City. State.
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ruz SUPER SKYRIDER .
THE SKY CHIE .
THE SKY

THE RECEIVER THEY'RE ALL

TALKING ABOUT!

£ ULTRA SKYRIDER
THE SKY BUDDY
“THE SKYRIDER COMMERCIAL

HALLEN

THE NEW 1938
SUPER SKYRIDER

On the air, at the ham-fests, everywhere that amateurs get
together, you hear about the Hallicrafters New 1938 Super
$ 9 9 .OO Skyrider. Through genuine merit and advanced engineering
this remarkable new receiver has created a wave of enthusiasm
as hundreds of amateurs install them in their shacks. It has
Less Speaker everything needed for better reception of the entire radio
spectrum from 5 to 550 meters.
Come in to see the New Super Skyrider — let **Mort*’ point
out its many exclusive features and demonstrate its marvelous
performance. You’ll like M and H personalized service.

Less Crystal

* 1000° Band Spread * Wide Range Varia- * 6 Bands including 5
11 Tub ble Selectivity g.[ete‘xi' Ba]x;d dand
; k ubes roadcast Ban
FEATURES N % Better than 1 Mi-
* 5 to 550 Meter Aver- crovolt average sen-~ * Improved Expand-
age sitivity ing I F Transformer

NOW AVAILABLE ON EASY TERMS
M & H SPORTING GOODS CO.

512 Matket Street PHILADELPHIA, PENNSYLVANIA

L : 'l‘he '1 “u:r Tt
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"THE SKY CHIEF

THE ULTRA SKYRIDER
) : THE SKY BUDDY
STHE $KY CHALLENGER

THE SKYRIDER COMMERCIAL

The NEW 1938
SUPER
SKYRIDER

FEATURES

@ Over 1000° Band Spread
@ 5 to 550 Meters Cover-
age

YOU CAN BUY ANY HALLICRAFTERS
RECEIVER ON HINDS & EDGARTON
EXCEPTIONALLY LIBERAL

TIME PAYMENTS

WHY NOT ENJOY the marvelous performance of a new 1938
Super Skyrider—the most modern of all communications re-
ceivers—now? You don’t need to wait until you have the full
cash price—a small down payment will bring your Super
Skyrider-—the balance you pay on Hinds and Edgarton easy
monthly payments—so low you’ll never miss them.

You'll enjoy your relations with Hinds and Edgarton. We
guarantee satisfaction and you'll get Hinds and Edgarton per-
sonalized attention. In Chicago, we are in excellent position to
give you real service. Qur customers are our friends and we
treat them as such.

Mail in the coupon today! Let us send vou complete in-
formation on the new Hallicrafters receivers and full details
on Hinds and Edgarton Easy Time Payment Plan.

@ 5 Meter and Broadcast
Band
@ 11 Tubes

@ Wide Range Variable
Selectivity

@ Better than 1 Microvolt
average sensitivity

$99.oo

Less Crystal and Speaker
with Crystat ~ $711.00

P. M. Dynamic
Matched Speaker $1 2'00

b e e L L L P DL L L L L L]

-
|
MAIL  WoArY HINDS & EDGARTON WoWR
THIS i 19 SOUTH WELLS STREET, CHICAGO, ILL.
E Please rush me complete details of New Super Skyrider and Hinds and Edgarton Time
COU PON ' Payment Plan.
TODAY E B 2 1 Call.....cviviiiivininirees
E Address. ... ..ottt i i e v [ 571777 U State............

L
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THESE adjustable resistors are ideal for
bleeders or voltage dividers or wherever a
reliable high-wattage adjustable resistor is
necessary. The resistance wire is accurately
space-wound over a porcelain core which forms
a solid surface against which the contact but-
ton may press. About four-fifths of the core
is then covered with time-proven vitreous
enamel, protecting the unit against mechani-
cal or electrical injury. A patented percentage-
of-resistance scale makes it easy to set the
adjustable lug.

OHMITE

MANUFACTURING CO.
4831 W. Flournoy Ave., Chicago, U. S. A.
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An Improved Dual-Diversity Receiver for
High-Quality ‘Phone Reception
{Continued from page £1)

Attached to the shaft of the tuning knob is a
heavy four-inch cast-iron fly wheel, the purpose
of which is to allow the dials to be spun by a
quick twist of the knob, thercbhy avoiding the
tedious business of having to turn the tuning
knob 35 times to go from one end of the main dial
to the other. With this arrangement two or three
quick flips on the knob will spin the tuning dials
rapidly over that complete range.

PANEL ARRANGEMENT

The meter on the left-hand side of the re-
ceiver is a zero-center fype reading 50 ma. either
side. Its purpose is to check the operations (par-
ticularly to equalize the gain) of the two receiver
circuits. It is connected in g balanced bridge ecir-
cuit in such a manner that when the gain of one
receiver practically equals that of the other, the
meter will read zero. Below the meter are three
knobs. The center knob is the master r.f. gain
control. The knobs to its right and left are the
gain eontrols for the if. amplifiers of eireuit “A”
and “B,” respectively. With the key switch to the
left of the meter in its center position, both re-
ceivers work in diversity; and when thrown up or
down it switches either receiver to work inde-
pendently. Of the controls near the bottom of this
same panel, that at the right is the variable in-
finite-rejection control for circuit “A.” Next to it
is the power factor corrector resistor for this cir-
cuit. Alongside this is the 'phone jack, which is
connected across the output of g 500-ohm line
transformer. Approximately 300 milliwatts is
the maximum output available from the first
audio stage. On the extreme right hand panel is
located the signal intensity meter which will read
either the signal intensity of receiver “A” or “B”
separately, or the signal level for the combination
in diversity. Thig meter is in the circuit of the d.c.
vacuum-tube voltmeter connected across the
combined diode load. The two key switches are
for c.w.-'phone operation and stand-by (send-
receive) switch. The standby switch has a lock-
ing and non-locking position. Below the meter is
the master audio gain control. The other knobs
are for audio tone control and c.w. piteh control.
Below these controls are the infinite rejector con-
trols for eircuit “B.” Alongside of these controls
is the a.c. switch for turning on and off the re-
ceiver, operating on the power supplies of the two
separate units.

PRACTICAL RESULTS

The small unit with two meters, shown on
top of the receiver, is the diversity meter box.
With the set operating as a diversity recciver,
these meters show at a glance the fading effects
in the two separate circuits. Under normal condi-
tions in long-distance high-frequency reception
they will vary up and down, from zero to plus 9,
very rapidly. The interesting point is that very
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Your tube is ho better than¥ '\"ACU UM!

Long filament life . . . uniformity of charac-
teristics . . . outstanding performance and
Complete Freedom from Failure Caused by
Gas depend entirely upon one important fac-
tor. .. Vacuum.

Obviously the material of which the ele-
ments are fabricated has a direct bearing on
vacuum, Eimac uses Tantalum because this
material has a very low initial gas content, and

. When properly handled can be completely de-
gassed. Gas content of Tantalum is but 1/10
that of molybdenum and only 1/1000 that of
conventional carbon anode. While Tantalum
has many advantages, its use alone does not
necessarily produce a better tube. This mate-
rial requires expert handling to get full ad-
vantage from its peculiar properties. Eimac
engineers developed an exclusive process
(patent pending) for the fabrication and ex-
haust of their tubes. That’s why Eimac tubes
are guaranteed never to fail because of gas re-
leased internally.

Eimac disproves the pop-
ular fallacy that anode tem-
perature affects emission. In
conventional tubes, high
anode temperature releases

4

EITEL & McCULLOUGH, Inc.
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gas that should have been removed in the
original exhaust. This gas is what affects . . .
or poisons . . . filament emission. The temper-
ature of the anode in an Eimac tube will never
affect filament emission because the gas has
been properly removed. Eimac tubes are con-
servatively rated as to plate dissipation. Mo-
mentary overloads of 4009, to 6009, which is
sufficient to cause the anode to become incan-
descent will positively not release gas.
Ceramics as used for vacuum tube insulators
are incapable of complete evacuation and
therefore are a potential source of gas. Since
Eimac tubes have no internal insulators this
source of gas is entirely eliminated. The proper
use of Tantalum . . . the elimination of all in-
ternal insulators . . . plus a severe exhaust on
high speed diffusion and oil pumps, produces
a better and more dependable vacuum than
can possibly be obtained by the use of a chem-
ical agent or “getter.” Eimac uses no “getter.”
Try Eimac Tubes in your transmitter and
you'll agree that the use of
the more expensive mate-
vials,the long severe exhanst
and the unique construction
produce outstandingresults.

« San Bruno, California

w



oz///z/..,NEW Il

SUPERPRO,

e T HERE is nothing on the market that

can compare with this new re-
ceiver,” says Charles W. Eggenweiler,
Los Angeles, California. Mr. Eggen-
weiler adds, “The new ‘Super-Pro’ is
very quiet and selective. The splendid
Hammarlund workmanship and engi-
neering has made it the last word in
receivers. On 10 meters, it beats any-
thing [ have ever tried.”

Countless others are likewise applauding this
distinctive receiver with such outstanding features
as — two stages of R.F. on all bands, including the
20~40 mc. band providing an average sensitivity of
0.85 micro-volt (30% modulated) with a signal to
nolse ratio of 6 to 1! The image rejection ratio is so
high &s to provide complete freedom from “two-
spot’” tuning except in exceaedingly rare instances,
viz., at 28 mc. the ratio is 150 to 1; at 7 mc.~—
10,000 to0 1.

Other features are — four air tuned 1.F.; electro-
statically shielded input; electrical band spread;
variable band width (3 to 16 ke.) pane! control;
direct tuning; stand-by switch; relay terminal strip;
variable crystal filter, etc. Crystal or standard
models for table or rack mounting, or new console
for 7 to 240, 15 to 560, or 15 to 2000 meters.
Mail coupon for further details!

4924-438 W, 33 Street, N. Y. C.-

HAMMARLUND MFG. CO., INC.

[1Please mail me*'Super-Pro” bulletin.

Name..... vernees teeriereerasiiaas “ee

Address..... teseerasacnssecesrananas B

HAMILTON, ONTARIO

CANADIAN OFFICE: 41 WEST AVE. N.

seldom will they both vary either upward or
downward together. In fact, they give the illusion
of being oppositely geared together, for when one
pointer goes up, the other will almost invariably
drop down, or vice versa.

The signal meter on the main panel of the set,
at the right, indicates the average combined sig-
nal level. The three meters together give a pretty
conclugive visual indication of the diversified
fading that goes on in the field of two antennas
separated but a relatively short distance apart.
The divergity meters indicate what each receiver
is doing at each instant and the third (combined)
meter indicates the resultant output of the two
receivers, thus graphically showing the improve-
ment accomplished by diversity reception; for in-
variably, when the diversity meters are swinging
up and down with great rapidity, the combined
meter will vary but a slight percentage of the
variation afHlicting either of the other two.

An interesting check on the benefits of diversity
reception in improving signal-to-noise ratio, as
well ag in the reduction of fading, is to tune in a
long-distance high~frequency-broadcasting signal
at a time it is gubject to deep fades and, after
listening for & while with diversity, switch one
receiver off and notice the aural ag well as the
visual difference on the third signal-intensity
meter. Such a test shows pretty conclusively that
the amateur, with antennas not any more compli-
cated than he is now using and strung up but a
wavelength or 8o, can derive worth~-while benefits
from this interesting and improved method of
reception.

‘Where possible, it is recommended that the two
antennas be put up a hundred feet or more apart
with balanced transmission lines feeding the two
receivers. We have observed considerable im-
provement in reception, with striking visual proof
of diversity action on the diversity meters, even
when two antennas running parallel one above
the other and separated only ten fect were used.
However, where two antennas have to be placed
very close together it is recommended that they
be placed at right angles to each other or in differ-
ent planes to each other, one horizontal and the
other vertieal.

In addition to reducing fading effects, diversity
reception also reduces heterodyne interference in
the reception of amplitude-modulated ("phone)
signals.® This may be considered as a species of
phase selectivity peculiar to the diversity system,
irregpective of its frequency selectivity character-
istic. When the audio frequency outputs repre-
senting the envelopes of two modulated signals
are combined in the audio load eircuit, they will
add arithmetically. However, beat-frequency
heterodyne products from an interfering carrier
will add up vectorally. Hence, with the dual-
diversity system the interference-to-signal ratio
will, at worst, be the same as with a single re-
ceiver when the heterodyne outputs of the two
detectors are in-phase aiding and of equal ampli~
tudes. Under all other conditions, the beat-note

4 J. J. Lamb, “Interference and Noise Reduction in Com-

munication-Type Receivers,” Proc. Radio Club of America,
Nov., 1938.
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Just Issued . . .

Building an Amateur
Radiotelephone
Transmitter

An introduction into Amateur Radio-
telephony. Wriiten for the man who
has a Class C or Class B license.
A companion book to “How to

Become a Radio Amateur.”

SIONTAINS simple description of

@l the process of modulation and

principles of good design for
"phone. Description of inexpetisive low-
power transmitter and modulator, with com-
plete operating instructions plus some
antenna dope of particular interest in 160-
and 10-meter operation. It tells what a new
or inexperienced ham should know before

attempting to use ’phone.

23 rosteam

{no stamps, please)

American Radio Relay League, Inec.
WEST HARTFORD ] CONNECTICUT
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The Designer of the
Orthotech All-Wave
Set Says:

“None but the
Best for Me"

Mr. Raymond P,

Adams, well krown

West Coast radio en-
gineer and designer

Ballywood Qalifornls
Sogare 24y 1937

JEFTERSON PLEOTHIC COMPANY,
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Jefferson Transformersare all liber-
ally proportioned and combine all
the experience, skill and knowledge
of transformer engineering gained
through the manufacture of trans-
formers since radio’s inception.
The characteristic of each type
is accurately set up and proved in
laboratory and field operation.

To insure the greatest satis-

No, 467451 — T'rans-
former for Class B
river

produets will cancel each other more or less. The
combined beat-note output may be reduced to
zero when the separate beat-note products are of
equal amplitude and opposite phase. Since the
relative phase of the interfering heterodyne out-
puts of the two detectors depends on the radio-
frequency phase relationship at the inputs to the
receiver, and since this relationship is likely to
shift continually, the average heterodyne interfer-
ence is congiderably reduced. This uccounts for
reports from Dr. Hard that heterodyne interfer-
ence is largely alleviated with his diversity
receiver.

An incidental use of dual-diversity reception,
pertinent to amateur experiments, is in showing
up instantaneously the efficiency and directional
properties of two different types of antennas over
o range of frequency bands. It is often observed
that on some signals one antenna “does all the
work,” while on other signals the other has the
higher signal level. This application is of value in
comparing antennas for different directions and
frequency bands.

In conclusion, it can be stated that the single-
control dual-diversity receiving system does four
important things. First, it eliminates or reduces
to a marked extent bad fading in long-distance
high-frequency reception. Second, it gives an
average increase in signal strength beyond that
obtainable with any single receiver. Third, the
gignal-to-noise ratio of the two receivers in com-
bination is better than with one receiver alone.
And fourth, it reduces heterodyne beat note inter-
ference to a noticeable degree.

Description of a modulation system for diver-
sity c.w. telegraph reception has not been in-
cluded in this article. As was explained in the
previous article on this type of receiver, it is
impossible to use a beating oscillator, as is com-~
mon practice in gingle-receiver circuits, because
of the heterodyne cancellation which would take
place at the output. We have been working on
several methods, including modulating the h.f.

faction - be sure to insist on
“Jefferson.” Your Parts Jobber
can supply you or get any particu-

oscillator with an audio tone, which show promise
of getting around this difficuity. Buf, as fre-

Get Complete Catalog
and New Amplifier
Circuit Dicgrams —

lar type you require. . . . Send the
attached coupon for free complete
catalog and set of new amplifier
circuit diagrams. . . . JEFFER-~
SON ELECTRIC COMPANY,
Bellwood, Illinois. Canadian
Factory: 535 C(ollege Street,
Toronto, Ont.

JEFFERSON
RADIO

TRANSFORMERS

e bt . 2O e Skt S, vt it it e Pt . P S e T S St

JEFFERSON ELECTRIC COMPANY
Bellwood, Illinois

Mail Jatest catalog 372-R and your free manual of new ampli-
fier circuit diagrams to:

Name.
Address.

City. State.

80 °

Free quently oceurs in the early development stage,

unfortunately there are bugs. We'll give you the
story when it is perking properly.

Low-Power Contest Results
(Continued from page 81)

from 96 QS0’s. This is the highest score in the
“home station” group and was made by two
operators, VE3GT and VE3BC. Operation was
on 3.5, 7 and 14 Mc. Transmitter power came
from the a.c. mains, receivers were run from d.c.
In fifth place is a single-operator home station,
W6NLZ. . . . 90 QS0’s, 150 points. He also
chose to use a.c. power sources for the trans-
mitter, self-power for the receiver. A separate rig
was used on each band—3.5, 7 and 14 Me.

The various stories told by those taking part
closely parallel the June Field Day experiences,
which were quite fully given in November ¢ST,
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WES g:rft:E(flil?s

. Y0UR RADID PARTS DISTRIBUTOR
i Tk o

He’s YOUR Radio Parts Dis-
tributor, serving you every day of
the year. Your Radio Parts Dis-
tributor cheerfully gives his time
and attention to YOUR problems.
His stock of excellent radio gear
makes his store a veritable sleigh
load of values. Yes sir, he's an
honest - to - gosh Santa Claus to |
every Ham who knows him, We
are as proud of our Distributors as you are. They represent the cream
of the industry. We acknowledge their acclaims, and the praise of
all amateurs, who know Taylor Tubes’ “More Watts Per Dollar”
value. Taylor Tubes and Taylor policies are built on customer satis-
faction and four square dealing. We sincerely appreciate the compli-
ment of top sales that you, the amateur, and our mutual friend, your
Distributor, have given us during 1937. Our hats are off, as are those
of the Amateur, to- the Amateur Radioc Parts Distributor — Long
may he serve. »

TAYLOR TUBES EXTENDS HEARTIEST

* SEASON’S GREETINGS *
Warren Taylor Frank Hajek, WOECA Rex Munger, WILIP

TAYLOR TUBES, INC., 2341 WABANSIA AVE, CHICAGO, ILLINOIS
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Say!
RADIO AMATEUR
WHETHER YOU USE
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Your right to put
it on the air is

defended by your
A.R.R.L.

ARE YOU A MEMBER?

Board of Directors
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80 we will not go into great detail again here.
However, & few notes taken from the various
reports may prove of interest: “Sure surprised
at the good signals most of the low power rigs
had. Compared very favorably with 100 and 300
watt  rigs.”—WBHDYH. ... W6JWY  used
1.75-Mc. 'phone entirely, working 48 stations.
... “Called 34 stations and worked 25—not
bad for 16 watts.”—WSLDA. .., WOTDR
used but 2.28 watts, apparently the lowest pow-
ered stationin the contest. . . . Conditions (both
radio and weather) were reported bad in many
quarters. . . . All but one of WOFUH’s 74
QS0’s were on 14-Mc. 'phone. . . . There is no
rest for & ham—W3DOD and W3GXA were
aroused from their sleep in the early morning
hours to re-erect the mast which came thundering
earthward at W4BRB-4. . . . About 509 of the
operation at W6KBB-6 was on 56 Mc. ’phone.
. . . A pear emergency existed for some of the
boys out in the open when the rain started to
come down by the buckets-full—it seemed that
they would have to make real emergency use of

their sets. . . . Input at W8JA-3 varied between
3.5 and 4.8 watts. . . . Only 3 watts input af
WS8KO-8. . . . 19 contacts were made on 14-Mc.

'phone at W2KR-2. . . . W6NRE's work was
all on 1.75-Mec. ’phone. . . . 4 watts input at
WI1JAH. . ..

Like the Field Day in June, the August Low
Power Contest provided another test for emer-
gency/portable apparatus. We are now coming
into the season when many of us may be called
upon to use our auxiliary gear in actual emer-
gencies. Are you ready? Participation in the F.D.
and L.P. contests help prepare us for these
emergencies. Plap now to get into all such activ-
ities in the future. You’ll have a lot of fun at the
same time you do something worth while!

—8. L. B,
LOW POWER CONTEST SCORES
Houx Staions
Station Operators Q80's  Seore*
VE3GT U8 150R
W6NLZ 90 150R
WITOP 53 126 RT
WIRQM 78 1245R
W60FQ 50 100RT
W5DBR 49 98RT
W5FH 50 97.5rT
WIBFT 30 &RT
WOAHA 41 785R
WBLCN 41 75T
WSFZG 40 BR
WIAUN 37 705T
WIJAH 21 82RT
W5DYH 48 58
W5ABN 44 54
‘W2EIL 3 50.5Rt
WIABG 15 50RT
WeIWwYy 48 48
W3GHM 38 48
W4COovV 38 48
W5EGP 48 48
VESWD 23 46 RT
WIYW 30 40
WSQHX 23 33
W8QYY 1 315R
WENRE 21 31
WB8PSR 30 30
VESUK 10 30R
W3FPQ 15 25
WA4EPT 15 25
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LEIIDIN G MAN UFACTURERS

Seecrry Isorantire

Photos courtesy of Allen D. Cardwell Manuj:

ing Corporation, H.

und Manufe ing Company, Inc., and National Company, Inc.

Leading manufacturers of variable conden-
sers select Isolantite* for end support and
base insulation—-because Isolantite has been
shown, by laboratory test and practical pet-
formance, to possess all the desirable charac-
teristics of a high quality ceramic insulation.
Typical of the condenser applications in which
Isolantite is liberally used are Cardwell’s
Single Trim-Air Type ZU-140-AS and Dual
Trim-Air Type ET-30-AD ; National’s heavy
duty transmitting condenser Type TMA,
and Hammarlund’s new Type N-10 neutral-

#Registered Trade-name for the products of Isolantite Inc,

izing condenser, just placed on the market.

For the amateur, Isolantite ceramic insu-
lators offer the same advantages that have
recommended them to manufacturers of com-
metrcial equipment who demand an insulator

high in mechanical strength and precision, low

in dielectric losses and moisture absorption.

CERAMIC INSULATORS

Factory: Bellevilie, New Jersey * Sales Office: 233 Broadway, New York, N. Y.
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SERIES 840L

*5 A.C.-D.C. Voltage
Ranges from 0 to 2500
volts at 1000 ohms per
volt.

* 4 D.C. Current Ranges
from 0 to 1 amp,

%k 5 Ontput Ranges.

Net price
to amatenrs

* Five D.C, voltage ranges
at 1000 ohms per volt:
0-10; 0-100; 0-250; 0~
500; 0-1000 volts.

% Fowr D.C, current ranges;
0-1; 0-10; 0-100; 0-250
MA.

Netprice
Yo amatenrs

84

$10.95

Write for onr new No. 38 Catalog. See tlge}e and
other PRECISION instruments at your jobber.

PRECISION
APPARATUS CORP.

821 EAST NEW YORK AVENUE
BROOKLYN, NEW YORK s

ECISION"

AC—D.C

VOLT-OHM-DFC{BE_L-MILLIAMMETER

including a

2500 VOLT A.C. and D.C. RANGE
and a 1000 M.A. RANGE

SPECIFICATIONS

% 3 Resistance Ranges from
0 to 10 megs. (provision
for self-contained bat-
teries).

% 5 Decibel Ranges from

" 20 to plus 63DB.

$19.95

Less batteries
and test leads

i

PRECISION MULTIMETER SERIES 830

New *PRECISION” New

SERIES 830
D.C. VOLT-OHM-MILLIAMMETER
SPECIFICATIONS

* Two resistance rangex
Low ohms (shunt method)
0 to 500 ohms. High ohms
0-300,000 ohms,

Y Obmmeter ranges are pow-
ered by self  contained
supply.

Furnished with
self contained battery

WELDA  WSLDA............covvvivnnnens 25 25
W2GVZ  W2GvVZ [ HT
WovOD  WovVOD 24 24
WHTD WJTD...... 12 22
W6AAT WOAAT. . 20 20
VE3SACB  VEBACB... 20 20
W4APU W4APU ... 19 19
WIFWG  WIFWG... 7 17
WsCZ W8CZ..... 13 13
WITDR  WOTDR. 3 1BRT
W3FSP W3FSP. ... 12 12
WSKZL  WSKZL.. 8 2R
VE3SLL VE3LL... 1n 1
VE4VY VE4V].. 9 a9
VE2GZ VE2GZ. ... R 8
WUILG WITLG...ooiiiiiiniininnnnn [ [
F1ELp STaTrONS

W2DEJ-2 W2DKJ-W2HV-W2IGK.......... 107 34 RT
WIPWU-9 Central Colorado Radio Association1, ¥ 172RT
WSIFD-8 WBOBP-WSQQE-WSIFD.......... 70 160RT
W40DC~4 Chattanooga Amateur RadioClub%., 62 144 RT
WOFUH-9 WOFUH........... Savrrcansaiane 74 131 vt
WEESX-6 W6NSC-WE0KL-WKSX-Ralph

Dow (eookj.......ovnaennan.. 53 126 RT
W2KR-2  Northern Nassau Wircless Associa-

BORB. . e 58 II6RT
W4BRB-3 W3DOD-W3GVO-W3GXA-W4BRB. 38 96 RT
W8CFR-8 Amateur Transmitter’s Assn. of W.

Pad e 36 92RT
W6KEBB-6 W6KBB-W6JRZ.................. 45 90RT
VE3KM  Hamilton Amateur Radio Club®.... 58  &/R
WOSFZ9 WOSFZ-WIKXJ-WOFND.......... 43 88RT
W3BEKQ-3 Chester Radio Club® ... .......... 38 78RT
WBE0-8 WBEO......ooiviviienirnnrnnnns 26 T2RT
W3BGD-3 33 66 RT
W8JA-3 15 S50RT
VE3SY 25 50RT
W2AHC8 14 48RT
WOHHT-9 WI9YNR-WOOMG-W9HHT....... 4 48 RT
VE3BY VE3AJB-VE3BY............ 14 48RT
W7GDB-7 Butte Amateur RadioClub® .. ..... 31 41
WHABQ-5 WBABQ...........0vuvenn.s PRSI 1 | 28RT
WINGG-9 Starved Rock Radio Club?........ 16 27R¢
WORSL-9 High Irequency Communications

Assn, 10 . i1 2RT

VE4ABM = VE4ABM-VE4AR 10 20RT
W2HLB-2 W2HLB-W2HYQ 19 19

*An R after the score indicates that receiver was self-powered;
T indicates that transmitter was self-powerad. No indieation menns
that power was sectured from the public mains, Where self-power was
used part of the time, this is indicated by an r or £.

Club operators: 1 WOOKH, WOPWL, WOPWU, L. R. Ware {log
keeper), Mrs. WOOKH {(cook). 2 W4CDC, W4DUS, WAEXK,
WA4PL. 3 W2AOL, W2AYJ, W2AZ8, W2DDU, W2DUA, W2DXO,
W2FMC, W2GZS, W2HQJ, W2KR. ¢ WSBS0, WSCUG, WSNXD,
W8AVY, WSCFR. 5 VESPO, VE3VZ, VE3GZ, VE3EM, VESAFA,
VE31A. SW3DGM, W3ATE, W3CWQ. 7W3ATR, W3BZC,
W3CMW, W30ONP, W3DYL, W3ETA, W3FLY, W3BGD.
8W7GDB, WYFRS, WYFHF, W7FXF, W7GJC. ®Operatars not
listed. 10 W9RSL, WOUXD, WOSRT, WOSNU, WOPZM.

Inverse Feedback to S. A.
(Continued from page £4)

will result in oscillation, so that it is not difficult
to get the polarity right.

A new frequency run on the amplifier showed
that the response now was within 1 db from about
200 cycles on up to 15,000, using 400 cycles as a
reference. At the low end, however, the output
showed & rise instead of the previous drop, being
up about 5 db at 100 cycles. Check on the oscillo~
scope showed, as expected, a phase shift at the
low end which indicated reduction of feedback or
possibly regeneration. The former seems more
probable, since there was no tendency toward
oscillation, nor did the output rise above the nor-
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IT'S A NEW
SPORT

-but BURGESS

had the Portable Power for it

With the Burgess 4Z28SC for its ignition
and two W30BPX batteries for its super-
regenerative receiver, this radio-con-
trolled model belonging to Pat Sweeny,
Chieago, and Benjamin Porter, W1FOR,
is capable of making controlled flights
within a radius of eighteen miles. Thou-
sands of other gas model airplane
builders are using Burgess 4Z2SC bat-

FREEPORT

BURGESS

8ay You Baw It in Q87 — It Identifies You and Helps QST

teries for ignition in their tiny planes.

These tiny batteries, like all other
Burgess produects, maintain the Burgess
tradition of dependable, economical port-
able power. They weigh less —they’re
built for the application—they last much
longer.

Whatever the problem, Burgess pro-
vides dependable service at lowest cost.

BURGESS BATTERY COMPANY

ILLINOIS




‘Wm, (Sailor) Davis, Midland

Student now employed by TWA
This is a partial list of call letters of foresighted
amateurs who have joined their experience with
Midland’s specialized Airline Radio Operating
Training and whom we have placed with major
airlines operating in the United States.

The job of being an Airline Radio Operator is
interesting, steady and profitable. Then, too, it
opens unlimited future opportunities in engineer-
ing, research, dispatching, traffic, and other de-
partments of every well organized airline.

To qualify for such a ‘}'ob, you must hold a second
class radio-telegraph license with at least a sec-
ond ciasg phone endorsement; you must have a
complete knowledge of procedure, forms, aids to
air navigation, weather, symbols, official ATA
code and other pertinent su%'ects. You must be
a high speed, accurate ‘‘CW’’ and phone man,
capable of copying both on the “‘mill.”” These
are some of the requirements ... MIDLAND
TRAINING COVERS EVERY REQUIREMENT
THOROUGHLY AND COMPLETELY.

Midland’s present employment record closely
approaches 100%. Frequently our students have
been reserved in advance. All indications point
to a substantial continued growth of the airlines
and an increased demand for properly qualified
radio operators. AND OUR TRAINING
STANDARDS WILL, BE MAINTAINED AT
SUCH A HIGH LEVEL THAT OUR STU-
DENTS WILL ALWAYS BE IN DEMAND.

If you are between the ages of 18 and 30, have a
high school education, are free of uncorrectable
physical defects and have a sincere desire to
enter the profession of Airline Radio Operating,
write or wire for complete information imme-
diately. Address your inquiry to

NORM G. SOUTHER

AVIATION DIVISION

MIDLAND TELEVISION, INC.

Dept. 130-M, Power & Light Bidg., Kansas City, Mo.
Affiliated with
Columbi % basic broad i KMBC

mal value without inverse feedback. In either case
the cure would be to load one of the interstage
transformers with resistance. The loading re-
sistor is Bz, whose value wag determined experi-
mentally to make the response at 100 cycles the
same as at 400, If a rising characteristic is wanted
af the low end, the resistor may be omitted.

‘When Ri3 was added, the frequency character-
istic of the complete amplifier was ag shown in Fig
2. From 70 to 15,000 cycles, the output is within
L.db of the 400-cycle reference value; for com-
parison, the original characteristic without feed-
back is plotted in dotted lines. The slight dip
at about 10,000 cycles is probably a result of
phase ghift in the transformers in that region;
it is accompanied by slight distortion of the wave-
form which, however, is quite unapparent to the
ear because the frequency is so high.

So far as practical operation is concerned, the
most marked difference is in improved low-fre-
guency response. Better high-frequency response
aids considerably in improving the naturalness of
speech, but the benefits are largely lost because
receiver selectivity cuts off most of the highs
even though they may be present in the trans-
mitted signal. On musie, of course, the difference
between the two characteristics is a great deal
more noticeable, so that the solid characteristic
is unquestionably to be preferred. The difference
is plain, for instance, when the amplifier is used
for phonograph record reproduction.

The penalty for improved frequency response
with inverse feedback is reduction in gain. This
means that more input voltage must be applied
to the 6J7 grid for the same power output from
the 2A3’s, No accurate figure is available on the
gain reduction under the amplifier conditions
originally existing, because on completion of the
work of installing negative feedback the 2A3’s
were shifted from self-bias to fixed-bias to increase
the power output. With this change, the amplifier
gain is down about 8 db at the 10-watt output
figure. For 15 watts output (obtainable without
distortion with fixed bias) the input voltage re-
quired js about three times that originally needed
for 10 watts with self-bias. There is still more
than enough gain for a crystal microphone, since
the original sensitivity was considerably in excess
of normal requirements.

GETTING MORE POWER OUTPUT
Although 10 watts from the driver is sufficient
to excite a great many Class-B combinations, the
additional 5 watts which self-bias operation will
give is often desirable, especially when the
(Class-B tubes’ grid requirements are near the

-10-watt figure. Excess driver power is helpful in

improving grid regulation and thus reducing dis-
tortion. In this case a slight rearrangement of the
power supply and the addition of an inexpensive
rectifier-filter bias-supply system were all that
wag necessary. The power transformer specified
originally is provided with a secondary tap for
bias purposes so that no special transformer or
circuit is necessary. The revised power-supply
diagram is given in Fig. 3. The bias-supply circuit
consists of the 1-V rectifier, filter LyCs, and volt-
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THADE-MARE

PRODUCTION CORPORATION

20 (EXINGTON AVE, NEW YORK, N. Y. o' 55 CHAPEL ST,

NEWTON, MASS, » 445 LAKE SHORE DRIVE, CHICAGO, L,
535 HOWARD STREET, SAN FRANCISCO, CAL 3%
415 PEACHTREE smeer, N.E,g, ATLA_ A, GA,
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Gross CB-55 Are
WAC on 10 or 20

The CB-55 RADIOTELEPHONE and telegraph trans-
mitter offers the user one of the finest units of its kind at
an unheard of price, employing the latest circuits and
beautiful workmanship. Tﬁs use of the new T-20' in the
output stnsc'assures the user the possession of a com-

ial look installation of a real power output and

broadeast station quality.

The CB-55 will give fine results on the 1.7 MC, 3.5
MC, 7 MC, 14 MC, and 30 MC bands. Inputs of 95
watts can be used for phone ti
buy the CB-55 particularly for 10 and

The CW-55 RF unit, P-55B Power supply, L-40M
Modulator unit, FB-55 Rack Frame, 3 high srad'e surface
type mifliammeters, meter cords and plugs, power con-
necting cables and plugs comprise the CB-55 unit.

Size: Overall dimensions, height 32", width 107,
length 177,

any &
20 meter operation,

Weite for Bulletin and amazingly low price

GROSS RADIO, INC.

51 Vesey Street, New York
Cable Address: GROSSINC NEW YORK

age-divider Rs. To reduce the plate voltage to the
rated figure for the 2A3’s (in the self-bias arrange-
ment there was a drop of about 60 volts in the
cathode resistor) the plate supply filter is changed
from condenser- to choke-input and the trans-
former secondary taps changed from 360 to 425
volts. Under load conditions, the supply voltage
to the 2A3's is 320 volts, allowing for a slight drop
in the output transformer windings.

Rg is a slider-type resistor, the slider being set
to give the proper operating grid biass. 'This
may be done with the aid of a high-resistance
voltmeter or—and this probably is the preferable
method—by adjusting the slider so that the plate
current to the 2A3’s is 80 milliamperes under no-
signal conditions. The positive lead can be tempo-
rarily disconnected from the output-transformer
primary center-tap and the meter inserted to
get the reading.

In connecting the bias-supply filter condenser,
make sure that the positive terminals are grounded
and the negatives connected to the choke. This is
the reverse of the normal procedure, and it may
be necessary to make a conscious effort to over-
corue habit!

The extra bias lead requires the use of an 8-wire
cable instead of the original seven, so that it
becomes necessary to substitute 8-prong sock-
ets and plugs in place of those originally speci-
fied for the supply connections between the
two units. .

The lower plate voltage under the revised cir-
cuit conditions reduces the voltage available to
the low-level tubes through the voltage regulator.
As indicated on the diagrams, the regulated volt-
age is approximately 200 volts. This is adequate
for all stages, including the push-pull stage driv-
ing the 2A3’s. The rated 15 watts output can be
developed without perceptible waveform distor-
tion.

There is plenty of room in the power-supply
chassis for mounting the extra parts. The most
convenient arrangement is to mount the 1-V
socket on the chassis in the position formerly
occupied by the voltage control, B3, moving the
latter to the edge of the chassis where it can be
reached without removing the cover, The choke
and condenser for the bias-supply filter can be
mounted on a convenient inside edge.

Although the conditions existing in the ampli-
fier with feedback do not approach the ideal—
for example, with resistance coupling throughout
the phase shift could probably be eliminated
within the useful audio range—it does seem to us
that the improvements resulting from the changes
described above indicate that equal benefits
could be secured in other types of speech equip-
ment through a few simple modifications. Pro-
vided the amplifier reserve gain in the first place
is high enough to take care of the reduction
brought about by the use of inverse feedback, it
should always be possible to improve the fre-
quency characteristic and to reduce distortion.
Most of us find such possibilities interesting, and
certainly worth a trial when little besides time
needs be expended.
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The New 1938 Edition of the
RADIO AMATEUR’S HANDBOOK

WELVE men, each a specialist iﬁ some phase of amateur radio,

collaborated four months in the production of the 1938 edition
of THE RADIO AMATEUR'S HANDBOOK. Virtually thousands
of hours of effort have been expended in a thorough-going re-
writing of the book. Larger than ever before and still more profusely
illustrated, the HANDBOOK is without question the most compre-
hensive ever produced. Further, the selection of the material and its
arrangement have resulted in the most understandable presenta-
tion. @ Two entirely new chapters have been added — the first a
thorough treatment of workshop practice covering the problems
faced in working with raw material, assembling and wiring the com-
ponent parts of station equipment. It includes designs for work
benches and operating tables. The second new chapter is devoted
to the ever-important field of emergency and portable equipment.
Designs are given for the last word in emergency gear and special
attention is paid to the power supply problem. ® In response to wide
demand, an entirely new chapter has been written on the general
subject of fundamental principles. The new chapter is aimed at
those individuals, young or old, who have absolutely no knowledge
whatever of electrical and radio phenomena but who demand a
painless introduction to the subject. ® The remaining chapters have
all been vigorously rewritten, involving an entirely new text. Those
dealing with apparatus construction have benefitted from a three-
months’ laboratory program devoted to the design and construction
of modern transmitters, receivers and power supplies, incorporating
modern tried and proven circuits. In all these circuits and in the
equipment built around them, a special attempt has been made to
avoid anything freaky or unusual. Indeed, the work has been greatly
that of selecting from the maze of good, bad and indifferent circuits
only those which comply strictly with modern practice. In contrast to
previous editions of the Handbook, many of the apparatus designs
were prepared especially for the book and are exclusive to it.

$1 postpaid in Continental U.S.A.-—$1.25 postpaid elsewhere

American Radio Relay League = Waest Hartford, Conn.
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Eeconemical!
 STANCOR ““100#
TRANSMITTER

A very versatile phone transmitter, using
the following tubes:
6L6—T20—T55
Modulator using:
6C6 — 76 — PP763 — PP6A3s — PPTZ20s

This and 15 other iransmitiers were
built and tested in our laboratories for
our new Hamanual,

If you haven't already sent for it— do
so today. It's new—1Ii's complete—It's
different. It seis a new high for rack and
panel type of consiruction.

STANDARD TRANSFORMER
CORPORATION
850 BLACKHAWK STREET - CHICAGO, ILL.

STANCOR:
Please send me, free and postpaid, my copy of
the new Stancor Hamanual.

Address ..

City State.

My jobber is

A Rotary Spider-Web Loop Antenna
with Reflector

(Continued from paye £6)

sembled. All the poles are laid out on the ground
ag shown in Fig. 1 so that their included angles
are 45 degrees and lengths O-B, 0-C, and O-D are
made 6 feet. Then lengths O-B’, O-C’, and O-D’
are trimmed to 12 feet (at the small ends of the
poles, since these portions are rather weak). They
are then lashed together at point ““Q’" with the
izrge ends of the poles at points A, B, C, D and

14

Ordinary antenna insulators are used abt “X”
and “Y.” Two insulators at point ‘““Y” can be
used to better advantage than a single insulator
since this will provide a means for drawing up the
radiator to make it taut after it is of the correct
electrical length. At all points other than “X’’ and
“Y” (a total of eleven) where either the radiator
or reflector is secured to 2 point on any bamboo
pole, the above-mentioned porcelain cleats or
other insulators are used.

The distance from insulator “X” to point “G,”
at the center of reflector, is approximately one-
quarter wave. The reflector is cut long and pruned
for greatest current in the reflector at point “G”
with the radiator excited. A small incandescent
bulb (Xmas tree type) shunted across a few
inches of the reflector at point ““3’’ is a simple
means for indication of maximum current at this
point. Should you have a radio-frequency meter
around the shack with appropriate scale, it can be
used to advantage. The reflector length was
found to be quite ecritical.

The spacing of the reflector and radiator should
be set with a signal-strength meter if possible.
Testing with a distant station is also all right,
provided the receiving station has a meter of
some kind for indication of signal input and the
band is in a steady condition at the time of the
tests. This latter, however, is practically impossi-
ble to attain. In tuning up be careful to make sure
that the antenna is always at the same height be-
cause the effective height above the ground in-
fluences radiator and reflector lengths. In one in-
stance here we found that the radiator had to be
lengthened 7 inches when 4 feet off the ground
whereas at 24-foot height it had to be this amount
shorter. Remember that care in pruning is the
difference between an antenna that goes places
and one that is just another antenna.

As mentioned previously, the array can be sus-
pended between two masts or poles by making a
simple bridle of rope (similar to a kite bridle)
attached to points 1, 2, 3, 4, 5, 6, 7, 8, and 0. We
tried attaching the bridle to points 1, 2, 3, 4 and
0, but prefer the former because it prevents sag.
Shortening up on the forward ropes permits ad-
justment of the tilt angle. A separate rope could
be run to the operating room to adjust the tilt
angle if preferred. This could be accomplished by
running a rope through a small pulley which is
secured to a stick driven in the ground directly
beneath the antenns pole intersection. We have
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* *

The Entire Newark Organization Sincerely Wishes You a Very
s Merry Christmag =
*

DO YOUR 1938 SHOPPING EARLY . . . AND SAVE MONEY

Everything You Need TIME PAYMENTS All Standard Sets

Eat:y t%r?% on ci{g(ﬁ)s 0Ec»r parts,
sets and tubes, $60.00 or more.
« 13 . 3] P =
For Winter “DXing! We have ail the new amateur and Parts Available
Tont 65 Crodlt Plam N mat:
(13 It fen Te: an. No mat- .

- ter what set you want, we can «
No ‘'Back-Orders! fer whilt et yon wat, ve can on Time Payments
makes in stock for immediate

4-Hour Servicel ‘\‘zs*?‘é‘i"ffalt?s?“”x?o e "vﬁ Buy Now . Pay Later!

MONEY!

ONLY A FEW OF THESE LEFT Buy Your Receiver NOW . .. Pay Later!

F— Wewark offers you a complete selection of all of the newest amateur
VE RY s P E C l A L Oil Filled Z;Leévﬁm . alway%in atockplieady foilmmedxate dehvel.-ry N‘c;\;e
H e following Easy Payment Plan uy now ay later. e

and Oil Impregnated ship 10 days after receiving down payment. »

FILTER Cnsh Down 6 Months 9 Months 12 Months
Price Payment Payments Paymenis Payments

National NC-101X complete with tubeﬂ. crystal and speaker.
CONDENSERS $12900  §24,00  $18.58°  $12.50 $9.47
National NG-100X complete with cubee crystal and speaker ln

cabinet. $147.60  $27.60 $21.00 $14.21 $10.8

L.ucky purchase of 10,000 all well known

lmakes enabli\snus( P oﬂ‘ter da'smtms*‘{nﬁf National N(}S-IOE? l%omn}s?é: lvaxth t;‘fﬁs gnd s‘éﬁazlfz% in cat;an-i%
ow prices naranteed at rate

voltaiges ereadyf;oéd down to limited National Hl}?.,‘;",;‘g tub;f,fgg cmls 26.14 $17.67 $13.45

supply and going 'as National HRO with tubes, coils and power supply.
Order Now $195.60 $35.60 $27.84 $18. 83 $14.33
National NC-80X complete wlth tubes, crystal and speaker

chassig, $88.00  $18. $12.68 $8.53

H’ammarlund Super Pro comp]ete thh tubes, crystal and 8"
speaker. $261.00 $41.00 $38.08 $25.78 $19.64

ACR-155 complete with tubes and built in speaker.
$74.50

$14.50 $11.00 $7.39
ACR-111 complete,
$189.50 $39.50 $26.14 $17.67 $13.45.
RME-69 comg)lete with tubes, crystal and speaker in cabinet.
151.20 $26.20 $21.94 $14.77 $11.25

CORRECTION!

An error was made in the Llstlng of the Prices on the Utah

Amati T itter Kits ON PAGE 37 OF THE NEW L X4 IR}
NE‘W!:’RII‘{ l‘fxﬁ%A’I‘eALOG The correct prices of the Kits F R E E L I

are given below. Please change the prices in your catalog

accordingly. Nothing Like It Ever Before Comp:lec"
i . Ugszng. Brand New!Different! Better! K .
° Never before has such valu- . THIRD
UTAH KIT NO. 1 able Transmitter data been of - X EDITION
$ . fered you, free. Shows you N
UTAH KIT NO. 2 how to put new life in your old
$44.50 rig, Contains complete data
- on how to build 16 NEW
UTAH KIT NO. 3 TRANSMITTERS! Gives
$1 3.95 complete schematic blue-
UTAH KIT NO. 4 prints of new circuits, from 5
$ 49.75 watts to 1 kw. Gives complete _
lists of all parts necessary.
UTAH 4I.(9'T7|;o. 5 Lists the new Stancor Trans-
formers for all the new tubes. .
‘e o - f valuable )
N k i{s ‘‘headquarters” for Utah Xmitter Kits and Ham Page after page of va ;
1fgxz§ormers in (.c{ﬁcago investigate our easy payment plan. hamdata. You need this book 5@‘1
. it's FREE. Send for your
copy Nowl )
;Zi%slﬁegg;%gz?lg%!&'ggt ?é.eg:ﬁ Newa%rk cﬁ.rries all the ‘parts in stock for the New Trananitters
Bigger Values! Lower Prices! Write described in the above Stancor Hamanual. No need to split your
or your copy NOW! orders. Buy from Newark and save time, trouble and money.

NEWARK ELECTRIC COMPANY

226 W. MADISON ST.  Dept.Q CHICAGO, ILL.
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ANNOUNCING
LEEDS

Appointment as SOLE DISTRIBUTOR in
Greater New York for the

KENYON TRANSFORMER CO.

We have, for years, sold to the amateur only those
products which rigid tests have proven dependable.
‘We believe that the addition of Kenyon Amateur and
Public Address Components to our ever growing
list of quality merchandise, will be welcomed by our
many friends throughout the world.
We Have In Stock For Immediate Delivery
The complete “T" line as well as the ' K'" and “R’ lines.
A catalog showing these will be mailed at your request.

KENYON HAM SPECIALS

D-100. 20 H. 200 MA...... $1.50..... 5/25 H. 200 MA. D-101
D-102. 20 H. 300 MA...... 90..... 5725 H. 300 MA. D-103
D-104. 20 H. 400 MA, .. ... 3.50..... 5/25 H. 400 MA, D-105
D-106. 20 H. 500 MA...... 5.00..... 5/25 H. 500 M A, D-107

POWER TRANSFORMERS

Completely shielded — High voltage
D-200. 750-1000 v. each side C.T. 300 MA, D.C....... $5.25

D-201. 1000-1250-1500 v. each side C.T. 300 MA. D.C: 6.80
D-202. 1500-2000-2500 v. each side C.T. 300 MA. D.C. 11.00
D-203. 1000-1250-1500 v. each side C.T. 500 MA. D.C. 11.00

Don’t forget that LEEDS LD-5 Crystals are cut fo your
exact specified frequency in the 40- 80- and 160-meter band at
NO EXTRA CHARGE. Mounted in metal holder to fit
gtandard 3 prong socket and unconditionally

guaranteed, Net. .. ..ooviinnnssnrirerianenanees $ 3 ] 5 o

General Radio

Coil Forms

Notched to provide per-
manent winding apace for
wire up to No, 10 B & S
forms 434’ long.
Type 677-U.,

236/ diameter..... 50c

The New GENERAL
RADIO OCTAL SOCKET

can be mounted above hoard or sub-~
base. Each contact separated by a
thick bakelite wall. By far the finest
octal socket,

Type 688, each net 40c; 10 for $2.75 | T%%/g,?'{@;zéte, .... 75¢

We carry a complete stock of
RAYTHEON Transmitting RCA Transmitting Tubes
bes CARDWELL Condenserss
TAYLOR Transmitting HAMMARLUND Condensers
‘Tubes NATIONAL Condensers

Our technical depariment welcomes your inquiry

EED 45 Vesey Street

New York City
SHwlioense Tel. COrtlandt 7-2612
LEADS THE FIELD Cable Address: "RADLEEDS"
World Wide Service to Amateurs

not attempted this, but believe it could be made
to work.

A word about the tilt angle. A fixed tilt angle of
15 to 20 degrees, determined experimentally here
at this location, seems to be about right. On tests
with stations in this country we found that a tilt
angle of approximately 20 degrees increased the
signal strength nearly 33 percent as compared to
either a tilt angle of 0 degrees or 45 degrees. As
the tilt angle approached 45 degrees the gain
equaled that which was obtained in the horizon-
tal position. The radiation to the rear decreased
at a 20-degree tilt angle and increased to half the
forward radiation at both 0 and 45 degrees. This
made for a front-to-back gain in the array of ap-
proximately 8 db at the distant receiving station.

In Fig. 2 a field-strength diagram is given for
the array. This was taken by setting up a field
strength meter 300 feet distant from the antenna
and then rotating the array. The curve is plotted
for db values above the minimum observed. The
pattern is unbelievably sharp for such a simple
array. Often, after hearing some station, we ro-
tate the bheam until we get maximum signal

FIG. 2--RADIATION PATTERN PLOTTED IN DB
ABOVE MINIMUM FIELD STRENGTH IN
N.W. DIRECTION

The measurements were made with the web 24 fect
above ground and tilted 20 degrees above horizontal in
the forward direction.

strength on the receiver. You really get a kick
hearing a weak DX signal build up until it is
above the noise. Also, it is amusing how it dis-
criminates against signals that would otherwise
make a QSO impossible.

In addition to baving a lobe right off the front
there are also lobes off the top and bottom. Work-
ing at a height of one-half wavelength above
ground seems to assist in cancelling these two
lobes. However, they are not entirely lost and
they undoubtedly help from a high-angle radia-
tion standpoint. It seems to work out in practice
that during the daylight hours when skip is com-
paratively close in, possibly only 1 to 2 S-points
difference in signal strength may be noted with
rotation of the array. However, at other times,
when the skip distance is much greater, & differ-
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3 gad‘ze éajej ﬂy. .o

Sensitive and Ultra-Sensi-
tive Indicating Instruments.

D.C., Moving Coil . ..
. A.C. the Repulsion

Type.

Specify Triplett for the
finest, most up-to-date
instruments in appeat-
ance, performance an
economy.

Other standard types avail-
able include Round Cases
— 9", 3" and 5" sizes; Fan
Type Cases — 4" x A"
overall case size; Twin Case
(2 instruments in one case)
354" x 5V4"; Portables —
3" and 5" sizes.

Model 426

Model 326-A Model 326

Model 421

Model 227

Model 327

Triplett instruments are noted for —

Highest Quality
1. Bar Bridge Construction.

2. Magnet Pole Pieces Are Contin-
uous -— (Gauged to Precision
Accuracy.

3. Fewer Magnetic Parts ...
Greater Initial and Lasting
Accuracy.

4. Fully Aged to Relieve Strains
and Unnecessary Adjustments.

5. Unsurpassed for Ruggedness and .
Wearing Qualities.

Low Cost

1. Recognized in Industry for Great-
est Value in Instruments.

2. Produced on Quantity Produc-
tion Basis.

3. Manufactured by Highly Skilled
Workers.

If you have an electrical instrument problem, write to TRIPLETT

2512 Harmon Avenue, Bluffton,
1 am also intetested in

MName..ooeseeeeoansnnsen

Ohio
[ Please send me more information on Triplett Models

Address. coovuniiiiiiiiitiiiiiiierssetiittitstnane

LCIty.........................:;:...S!ate...............

— — — S o o ot St ] S St S et et S Mol St g et fmin St Mt

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY
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ROTOR LOCK

This simple device clamps the rotor rigidly, making ad-
justments proof to vibration and unauthorized tampet-
ing. It will fit any National condenser having a 14"
shaft, and may be fitted to many condensets of other

manufacture. Net Price. ..

................... $ .51

NATIONAL COMPANY, INC.
MALDEN, MASS.’

HOLD IT....

in the Palm

{t's the new Shure “*Mil-

itary-Type"”  Hand
Microphone ~ and it's just
made for youl Fits naturally,
firmly in the palm. of your
hand, Small, light, compact —
rugged and dependable. Re-
matkably convenient to use,
No bothersome handle, Slips
easily into pocket when not in
use. Takes up minimum space
in portable equipment. Op-
tiona!l locking press-to-talk
switch,

Ask your Jobber or Write for
Bulletin 144Q..

Shure Patents Pending.
Licensed under patents of the
Brush Development Company.

94

of Your Hand

General-Purpose Carbon and
Crystal Models. List Prices, com-
plete with cable and suspension
hooks. s s e 15 t0 $31.50
Also available in *Anti-Noise”
Close-Talking Models.

ence of as high as 6 S-points have been noted
after rotating the array.

WSMJM has had one up for approximately
five months and claims much for it, especially
from the receiving angle. WOCIH, Bob Palmer at
Asbland, Wis., has also bad one up for quite some
time. He has been reported “S9 plus” in Manila,
P. L, at noon, C.8.T., and says that to date he
pever has had less than 87 from VK’s. The snap-
shot of W8MJM’s installation shows it to be
more of the conventional type of rotary set up.
Bob has his on top of the house.

In conclusion, we can state that the rotary web
array has far surpassed the general run of fixed
type antennas used at this location. It has been in
operation since March 20, 1937, and has given ex-
cellent gervice since its installation. QRM is de-
creased to a remarkable extent when using the
array for a receiving antenna; and the system
also has been a revelation in hearing and working
DX.

... 78° Nosth, 72° West

(Continued from page 31)

signals have been heard on the 8.5- or $-Me.
bands. On 28 Mec., during the first part of Oec-
tober, I did hear a few weak signals. However, not
much time was spent there; merely listening just
to see what conditions were like. I hope we shall
be able to contact all of you boys who want to
get another country or zone that lies up here for
you. Your messages, relays and contacts are all
greatly appreciated by Captain C. J. MacGregor,
by the crew and me. We will be frozen in here at
Reindeer Point, near Etah, Greenland at least
until the middle of next July—then we leave as
soon as the ice breaks up and we can get out.

The MacGregor Expedition

Transmitter

THE r.f. line-up consists of an RK-25 crystal
oscillator capacity coupled to an RK-39 buf-
fer-doubler. This stage is link-coupled to & pair of
RK-20’s which furnish ample power to drive the
final, consisting of two HK-354’s running at 2000
volts with ap input of 500 watts. When this lay-
out was decided upon it was borne in mind that it
would be possible to use the RK-20’s as the final
should reduced-power operation become desira-
ble.

To guard against burning out irreplaceable
parts, an underload and an overload relay were
incorporated in the power supply of the final.

The sudio-frequency end of the transmitter
was built to operate from a erystal microphone,
The speech equipment is divided into two sec-
tions, a pre-amplifier and main amplifier, so de-
signed that the frequency response characteristic
and hum level are satisfactory for re-broadcast
use. The pre-amplifier is resistance coupled up to
the output, and is very compact. Two gain con-
trols are provided to take eare of the different
levelg of the microphones used. The volume con-
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A fine RCA Communications
Receiver will bring you years

of peak performance! And the
prices are surprisingly low!

Take advantage of current prices
and give yourself a Christmas gift!
A gift of outstanding amateur radio
pleasure for years to come—an
RCA Communications Receiver!

RCA presents the ' Magic Key’’ every Suniay, 2 2o 3 p. m., E. 8. T., on NBC Blue Network

e

Builton the solid foundation of un-
equalled RCA experience in every
phaseofradio,RCA amateurequip-
ment offers you top performance.
Providing advanced features,
manufactured with the finest ma-
terials, and available at very mod-
erate cost, either of the receivers
below is a value you cannot afford
to overlook! See your nearest sup-
plier, or write to address below
for details. No obligation.

ReameraL] Forradiotubesitpaystogo

TUBES | “RCA ALL THE WAY.”

FOR THE FINEST IN RADIO, BUY
“RCA ALLTHE WAY!"

ACR-155—A moderately priced 9-tube com-
munications receiver covering from 520 to
22,000 kilocycles. Peak performance is as-
sured by such RCA features as magnetite core
i-f transformers and plunger-type air-dielectric
trimmers. Price $74.50*

* Amateny’s net prices f. 0. b, factory

First in Metal—Fore-
most in Glass—Finest
in workmanship.

Sign of @
Madern Radio

ACR-111—Including every worthwhile feature
for communication service, this new receiver
represents the last word in modern design. Of
particular importance are the constant-percent-
age electrical bandspread system, noise suppres-
sor, two t-f and i-f stages, exceptional sensitivity
and signal-to-noise ratio. Complete at $189.50*

'AMATEUR RADIO SECTION

- "RCA MANUFACTURING CO., INC., Camden, N, J.
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q
Type HFM

4
Portable Crystal Control

7000 — 60,000 Ke.
PHONE —CW —MCW

® Single 40 Meter
Crystal for All
Bands

@ A.C. or Battery
Operation

® Complete With
Coils for 5-10-20
and 40 Meters

H-F-M
TRANSMITTER
$57.60

5 METER DUPLEX
TRANSMITTER-RECEIVER
® TRF. t.ind Super-Re-
generation

® 7 Tubes — 5" Dyn
Speaker

® 6E6 Unity Coupled

® 10 watt Carrier

® 100% Modulation

@ Duplex Operation — |
PHONE #® MCW
TRANSMITIER —

RECEIVER

$47.70
FREE —

with every purchase. An accurate 8-inch white
Woo

SLIDE RULE

with A, B, C, D, C1 and K Scales, instructions and
durable cardboard carrying case. Or post paid in
U. S. and Canada for 40c each, no stamps. One rule
to a customer.

RADIO TRANSCEIVER LABORATORIES
8627 — 115 Street, Richmond Hill, New York

You Can Be a Good Fast
Sender with a Genuine

e WIBROPLEX

Vibroplex
Does the Rest

JUNIOR
ONLY
sE2%°
Smaller and
more compact
but in every
cther detail { Japanned Base, $17
the same as] Nickel-Plated, $19
large model.
Large points.
Japanned Base.
Complete with
wedge and cord.

with this smooth, etfortless bug. Costs no more than
imitations. So why not {?t the best. Only the Gezuine
Vibroplex has ““THE BUG"' trade mark. Look for it,
¥our old Vibroplex accepted as part payment. Money
order or registered mail. Write for FREE catalog.

THE VIBROPLEX CO., Inc.
832 Broadway New York, N. Y.

Vibroplexes speed, clarity and sending ease
develops 2 degree of sending proficiency seldom
attained by users of the old type key. Over
100,000 operators use the Vibroplex because
they have found it the clearest, speediest and
R casiest way to send., Actually cuts sending
effort in half, There's a real thrill in store for you, when you send

trol in the grid of the last pre-amplifier stage is
always kept at the lowest setting possible without
making it necessary to overload the first two
stages. This, together with the fact that the low-
level stages are run at greatly reduced plate
voltages, makes it possible to have a large
amount of gain in reserve without the attendant
microphonic and noise problems. In order further
to reduce microphonics the chassis is mounted on
four conical springs which absorb and deaden
shocks. The pre-amplifier sits on the operating
table beside the microphone, convenient for gain
adjustments and well separated from its power
supply, which is in the rack. The output is cou-
pled to the main amplifier from the 500-ohm out-
put through a shielded cable.

In the construction of the entire transmitter
“trick” circuits were avoided; only the tried and
proven ones were used. This was not necessarily
dictated by a conservative nature but by time.
The ship was due to sail within such a short time
after all the parts were at hand that the bugs to
be ironed out had to be practically non-existent.
Two racks full of parts had to go together and
work right, the first time. They did. In fact there
was enough time left over to get afew hours’ sleep
before loading the transmitter on ship board.

Following this conservative design the driver
for the modulator consists of push-pull 6C5G's
transformer coupled to push-pull 2A3s self-
biased. The 2A3’s drive & pair of United Elec-
tronies 905’s operating at zero bias and 1250
volts plate. The 2A3’s provide ample driving
power with good regulation so 250 or more watts
of audio are available. The 905’s are capable of
delivering 300 waits under the operating condi-
tions, so no more than the usual trouble of adding
a stabilizing resistor or condenser in the various
grid circuits was anticipated. Upon final test,
however, it was evident that the full power out-
put with beautiful quality was being obtained.
No further adjustment was needed.

The power supplies are designed fo operate
well within the maximum tube ratings in order to
obtain trouble-free operation. Time-delay relays
protect all mercury-vapor rectifiers from the ap-
plication of plate voltage before the filaments are
up to temperature, and more than adequate
wiring insulation throughout insures against
breakdowns.

To keep hum level down sufficiently to be ac-
ceptable for rebroadcast purposes, ample filtering
is used on all power supplies. Careful checks at
the time of construction indicated a hum Jevel 55
db below maximum signal.

For several reasons it seemed best to construct
the rack assembly so that all the input and out-
put connections on each chassis would be readily
accessible from the rear. In the first place, the
racks had to be completely taken down to get
them in or out of the cabin of the ship. Secondly,
it would be easier to locate and isolate any fault.
Following this plan each chassis was provided
with screw terminals for its a.c., d.c., audio or
r.i. inputs or r.f. inputs and outputs, stand-off
insulators being used when necessary. The final
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SMALLEST OSCILLOSCOPE

EVER DESIGNED

FOR THE
2-INCH CATHODE RAY TUBE!

$4.00 DOWN —$4.00 MONTHLY
ON S. 1. C. PAYMENT PLAN

e
PRICED AMAZINGLY Low AT ONLY $21?_5

A.lways astepahead of therest—Supreme
now offers the smallest, handiest oscillo-
scope with a 2-inch cathode ray tube hav-
ing four times as much fluorescent area as
thel-inch cathode raytube!In the ‘“ham”’
iaboratory, its compact size requires but
little room, measuring only 534"x734"x915"
overall—and its weight of only 8 Ibs.
makes the instrument highly portable!

Radio amateurs will find Model 531
extremely valuable for visually checking
modulation percentage and other charac-
teristics of their rigs.

P. A. technicians will find it useful for
checking distortion and other character-
istics in amplifier stages.

Model 531
Cathode Ray Oscilloscope

Service engineers and technicians will
find it useful for checking transformer
defects, the analysis of phase and fre-
quency modulation in Lissajou’s figures,
and in many other applications.

In any circuit in which an A. C. meter
can be used, the Model 531 gives you the
plus advantages of greater sensitivity, the
study of the amplitudes with relation to
the time element, and the fact that the
oscilloscope cannot be damaged by over-
load potentials which usually damage
A. C. meters or the rectifiers associated
with such meters. It’s a handy, efficient
instrument you can’t be without! Write
for complete details—or see your jobber!

SUPREME INSTRUMENTS CORP.

Greenwood, Miss., U. S. A.

Export Dept., Associated Exporters Co,, 145 W, 45th St , New York City «

Coble Bddress: Lopreh, New York
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NOW! the World’s

Champion Telegrapher

OffersYou His Radio Key
G

1938 Del.uxe
MAC KEY for SPEEDY, TIRELESS
RHYTHMIC SENDING

@ New dot stabilizer, selected main-
spring Heavy Marbleite base ‘‘stays
put.”” Big silver contacts, large ad-
justment screws. In every detail the
finest ever produced. Worth many
times the low net price of §9.50.

@ Standard model MAC KE Y. Essential -
1y the same as the De Luxe,only $7.50.

@ MAC STRAIGHT KEY — acclaimed
by the experts. Excellent balance.
Heavy base. Priced so every operator
can have one. Only $1.50 net,

@ MAC OSCILLATOR — 1000, 800 or 600
cycle notes with tone confrol. Amaz-
ing value, only $4.50 net.

® MAC PRACTICE SET -~ a practical
instrument of commercial caliber.
Employs MAC STRAIGHT KEY and
MAC HUMMER. Just $2.95 complete.

® MAC HUMMER, $1.50.

@ MAC AUTO, $69.

See your jobber or write for detalls.

T. R. McELROY

175 Congress Street, Boston, Mass.
WORLD'S CHAMPION TELEGRAPHER

PRECISION CRYSTALS

Highest quality crystals, one inch
square, carefully ground for fre-
quency stability "and maximum
output Be sure of your transmit

qY ~ use PRECIS ION
CRYST

Low lrequem:y drift crystals (Type
L T C) supplied within 0.1% of your
specified frequency and calibrated to
iv;glain 0‘.1023 are prlifeddu follsowa

an ands ——
Crostal Holder o5, %7000 ke. band $4.00 each.
Holder $1.00.

(Holder as illustrated to fit G.R. jacks or round holder to
Fluz into a tube socket can be fumu)hed. G.R. jacks to plug

llustrated holder into — §.1

‘X’ cut PRECISION Crystals carefully ground for maxi-
mum powe_r asupplied within 0.1 of your specified fre-

and calibrated to within 0. are priced as !ollow-
1750. 3500 and 7000 kc. bands — $3.00 each. Add $1.00 if
holder is desired.

‘AT’ cut crystals for commercial use quoted on at your
request. When ordering our product you are assured of the
finest obtainable. Now Ir our seventh year of businesa.

PRECISION PIEZO SERVICE
427 Asia Street Baton Rouge, La.
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cabling and installation of protective relays and
switches was done on board ship. A type of var-
nished-cambrie covered wire which will stand a
test of 12,000 volts was used for all high-voltage
leads.

A message dated October 28th to
A.R.R.L. Hq. was received by W1DF say-
ing that the following stations had been
worked by 0X2QY-W10XAB-WAWG up
to date of Oct. 28th:

WIADM WIAQF WIAQT WIBLO WICC
WICRW WIDF W1EH WIIAS W1IED W1JND
WUINH/2 W1IZA WIECK WI1LZ WISZ W1ZB
W2AN W2AZ W2BYP W2CIF W2CQL W2CYS
W2EEN W2FZY W2GTZ W2GUM W2LIG
W2IXY W2JT W2PP W2QL W2WC W3ANH
W3BEM W3BSY W3CIM W3CZS W3DHM
W3DPU W3EMA W3EMM W3ETV W3EXB
WIFQP W3GIH W3QP W4AHH W4BAZ W4BYY
W4CYU W4DCR W4DSY W4EQM W4ERT
W4AMS W4QI W4TO WBACF WBASG W5COU
WHCYC WEECT W5S5EGQ W5FHJ W5FIY WEEW
WO6EXQ W7ALZ W7AMX WBAON WBAYN
‘WSBTI WBCJG WB(CJJ WBCRA WSDFH WSDHM
‘WBFIN W8GYB W8HXO WRHZU WSISK WRITK
‘WEBML W8ILJ WBLPI WSLRJ WSLTR WSLYQ
WSMAH WSMPX WSNHP WSNJP WSNWV
WBNXQ WSNYD WSORQ WSPOQ WSPTD
WEQDU WSQFI W8QGU WRQXT WSRL WSWI
WBZY WOADN WIAFB WOAKI WOBBU WIBCV
WOBEZ W9CJJ/9 WODGL WHEBQ WOEME
WHFJK WOFKA W9FOV WIFS WOHER WOHVT
WOIAC WIIVG WOJIE WOMDF WONER WoQI
W9SDQ WOUAZ WOYVDY WOVXZ WOWZW
WIOYOL W9ZDO W9ZTO CO2EG CO7CX HI7TG
LU9BZ VE2GA VE3QL VE3RN VE4BB VE4RO
vo8JQ.

Army-Amateur System Activities
{Continued from page 3%)

The Ninth Corps Area won first place, the
Third Corps Ares second, with the Seventh Corps
Area third.

WSGMZ, Third C.A., had the highest individ-
ual score of 75 points. W6CVL, Ninth C.A., was
second with 56 points, and WOBNT of the Sev-
enth C.A. and W6KFC of the Eighth C.A. tied
for third place with 53 points each.

Designing the Speech Amplifier
(Continued from page 84)

is needed. The gain of the input amplifier de-
seribed in this article is about 21 db. The 6J7-
6J5 combination is an ideal one to drive a pair of
2A3 tubes in Class-AB. The gain is adequate for
use with microphones of - 60 db or higher output
level.

These design considerations have worked ouf
very well in practice. In the photograph is an
amplifier which was built by the author for the
Bowdoin Expedition station, VE1IN. This was
originally designed with & triode instead of a
pentode in the input stage. When an attempt was
made to transmit bird calls to a receiver and sound
truck for scientific recording purposes, we had
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‘“Qur experience with Delco-Remy police
generators during the past four years has
been most satisfactory and we now have
nearly all of our radio cars using Delco-
Remy equipment. The high charging
rate of these generators at low engine
speeds is most desirable for scout cars and
eruisers and we have found their perform-
ance most dependable.”

CGAPTAIN ROBERT TURNER

Inspector of Motor Vehicles

Detroit Police Department

LIEUTENANT EDWIN C, DENSTAEDT
Supervisor of Radio
Detroit Police Department

Past President, Associated Police
Communication Officers

Delep-emy

ANDERSON, INDIANA

THE MOTOR CITY
KNOWS ITS
GENERATORS

The use of Delco-Remy Special Service
Generators by the Police Department of
Detroit—fourth city of the United States—
is another outstanding example of the wide-
spread selection of Delco-Remy generating
equipment by local and state law enforce-
ment agencies. Delco-Remy police gen-
erators are high-output generators designed
and built to furnish the extra current
required for police radio work. Coupled
with Delco-Remy Current and Voltage
Regulators, they give continuous, trouble-
free operation and keep cruisers and scout
cars in service the maximum amount of
time. Amateurs, too, find that Delco-Remy
High-Output Generators provide ample
current for two-way radio service and ex-
perimental work in their own cars.

Any Branch or Electrical Service Station
of United Motors Service can supply Delco-
Remy High-Output Generators for special
installations. Ask them to suggest a
generator for your needs.

ONITED
MOTORS

Delco-Remy products are
sold and serviced by
United Motors Service
Stations everywhere . . .
wherever you see this sign.

World’s Largest Manufacturer of Automotive Electrical Equipment
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S&VG MOI‘\E

Just compare net costs to
you! You can't beat
AEROVOX prices.

And remember too the
quality. These units stand
up.

| J

All due to use of HYVOL
-—_I(he new super-dielectric
oil.

DATA ...

Latest” AEROVOX catalog lists several
new fransmitting compopents, Ask your
jobber or write us for copVy:

600 to 3000 v. D.C.
working,

[ ]
1 to 4 mfd, Capacity.
[ )

Welded steel can. H.T.
terminals, Leakproof.

DO YOU WANT TO LEARN

WIRELESS and TELEGRAPHY!

TWO BOOKS EVERY AMATEUR

F‘“‘m SHOULD HAVE — ,

POSTPAILD
COIN,0R
STAMPS

Hundreds of ama-
teurs have learned
from these books, so
€an you,

These books give you the fundamentals of
wireless and telegraphy. They contain the codes
and how to learn them. Mail your order now to:

SIGNAL ELECTRIC MFG. CO. Menominee, Michigan

ESTABLISHED
1892
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great difficulty with r.f. pickup coming in from a
1400-foot unshielded cable connecting a field
amplifier of -~ 25 db output to the speech ampli-
fier illustrated. We had expected, too, that this
pickup could be eliminated by choice of band-
stop or low pass filters inserted in the 500-ohm
line. However, even such drastic methods would
not stop the r.f. interference. Then the 6J7
pentode was installed in the amplifier and the
trouble was cured completely. Furthermore, this
almost phenomenal success has been duplicated
by us with entirely different setups.

Cathode Coupled Driver for Class-B

Modulators
(Continued from page 35)

preamplifier, employing, for instance, push-pull
6C5’s, 56’8, 76’8, or their equivalent, as the final
stage.

It is well to admit here and now that the drive
delivered by the 616 to the 805’s in this circuit
possesses some harmonic content at high power
levels, but this is so small that on voice amplifi-
cation it is not noticeable to the ear, and shows
up but slightly on a ’scope. This should not be
misconstrued as a reflection on this economical
drive system; many of the conventional plate-
coupled drivers produce much more distortion.

The modulator, shown in Fig. 1, is so designed
that it will work from any line having a level of
-}- 14 to + 20 db, although it could be coupled
directly to a low-level stage by use of an inter-
stage transformer with a 8:1 step-up ratio. As
previously mentioned, this type of driver is
degenerative, and thus more voltage must appear
from the grid of the 616 to ground than across
the primary of the driver transformer Ty. This
means that more voltage is usually needed at the
grid of the 6L6 than could be obtained from a
low-level stage. The 6L6 is operated with 400
volts on the plate and 300 volts on the sereen.

A variable resistor is used in the cathode of
the 616 tube. This is for adjusting the bias on the
6L6 (— 20 to — 22 volts). A jack for reading the
plate current of the 61.6 (50 to 55 ma.) is also
included so that the tube may be adjusted for
maximum swing without overloading. This con-
dition would be indicated by a shift in the plate
current of the 6L.6. Furthermore, the driver frans-
former used is of the variable-ratio type, which
allows adjustment for best results and covers &
wide range of ratios. Thus the constants of the
cireuit in which the 6L6 operates may be varied
for optimum performance.

The best ratio, as found by the author, was a
step-down ratio, primary to 14 secondary, of 1.30
to 1.0; that is, a step-up ratio, primary to total
secondary, of 1:1.54—s0 that an r.m.s. grid volt-
age of 150 volts grid-to-grid at the 805’s necessi-
tates approximately 100 volts on the primary of
the driver transformer, and approximately 120
volts to the grid of the 6L.6—which boils down to
approximately the original -~ 14 db level input,
when transformed from the 500-ohm line.
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1937

Troubles

CAN BE BINDERS

priced at

$1.50

postpaid

OVERCOME

(Not available outside of the United States and
Possessions)

(One set of yearly labels (1921-1940)
provided with each binder)

American Radio Relay League
West Hartford, Connecticut

IN
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TRANSOIL

for transmitting

HIGHEST QUALITY
OIL CAPACITORS

Ask tfor new complete
Transmitting Catalog
describing

TRANSOIL---SOLAREX—~TRANSMICA

(Qez®)

SOLAR
MFG. CORP.

539 BROADWAY
NEW YORK CITY

Acorn Model T-3
B MICROPHONE
g Highly Praised

A new, general purpose, diaphragm type, crystel microphone
for public address, broadcast, recording and smateur use. Tiltin

mount permits directional or non-directional position to control
acoustic feedback. Complete with interchangeable plug and
socket connector, cable a

n
gins cable protector. Polished List Price $25.00

rome finish.
Licensed under Brush Development Co. Patents
ASTATIC MICROPHONE LABORATORY, INC.

DEPT. G-4, YOUNGSTOWN, OHIO, U. S. A,
Pioneer Manufacturers of Quality Crystal Davices
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A Complete Oscilloscope
{Continued from page 87)

are shown. These have proven entirely satisfac-
tory, although the holes in the bottom and back
are still necessary because without them there is
practically no ventilation and even the tubes ra-
diate a respectable amount of heat. The cabipet
should be mounted on rubber feet to permit the
air to enter the cabinet through the bottom.
The frequency response range of the amplifiers
should be very great, extending from the very
lowest audio frequencies to the lower r.f. frequen-
cies. No facilities have been available for check-

[e]
58 IL.F.
o] @R
5
Ca c
bt Ca K
Cs IS
Ce !

PANEL

FIG. 2—~PLACEMENT OF THE PRINCIPAL COM-
PONENTS IS INDICATED BY THIS SKETCH

ing this response but it has been found adequate
in service. The gain controls are connected as
variable resistors in series with the plates so that
a8 the value of resistance is reduced the gain in
the stage drops but the high frequency cub-off
frequency increases. The disadvantage of this
method of controlling the gain is that the voltage
applied to the grid of either amplifier must not
exceed the bias voltage or serious distortion will
result. If the voltage to be observed exceeds this
value but still is not sufficient for adequate de-
flection without an amplifier, an external voltage
divider must be used. For this reason, and be-
cause the response of the amplifier should be ade-
quate for all audio frequencies with the maximum
resistance in the plate circuits, it probably would
be better to replace the 75,000-ohm variable plate
resistors with fixed resistors of that value and put
the gain controls in the grid circuits. If this is
desired, the 2-megohm grid resistors may be re-
placed with 1-megohm potentiometers, connect-~
ing the grid to the moving contact and the outer
ends to input and ground. This does not refer to
the i.f. amplifier, the gain control for which should
be in the cathode as shown.

The frequency of the i.f. transformer should be,
of course, the same as that of the i.f. amplifier of
the receiver. In most cases it will be approxi-
mately 460 ke. Little or no selectivity is desired
in this stage but maximum gain is necesgary; so
the i.f. transformer should be removed from its
ghield and the coils pushed closer together. This
may usually be accomplished by heating the wax
with a soldering iron. About a half or a third of
the original spacing will be satisfactory. The
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NEUTRALIZING
CONDENSERS

National pioneered the unusual design of
these neutralizing condensers. Widespread
use has proved the soundness of their prin-
ciple and the honest quality of their construc-
tion. All sizes have both plates insulated by
Isolantite, and have heavy aluminum plates
machined to a smooth rounded edge.

Three sizes are offered. The smallest (Type
NC-800, Net Price $1.80} is suitable for the
RCA-800, EIMAC 35T, 50T and similar
tubes. The next larger size (Type NC-I50,
Net Price $3.90) is for tubes like the HK-345,
RK-36, 150-T, 300-T and 852. The largest size
{Type NC-500, Net Price $7.50) is suitable
for the WE 251 A and similar tubes.

The chart at the left shows the capacity in
mmf. for various settings of the spacing be-
tween the plates,

AiR GAr N NCHES NATIONAL COMPANY, INC.

NO HALF-WAY MEASURES

/
CANDLER 'ﬁaﬁﬁf’
TRAINED otk
OPERATORS et

A RADIO ED-
YOU ACQUIRE CODE SKILL plus
UCATION WHEN YOU'RE CANDLERTRAINED

de the hard way?
rélce‘;ging senses to work

AINED . e

CA::I RLE&‘:!EROY Why stumble along by yourse‘g ;ﬁﬁﬁ% gt(;n ear otk

s ¢ Waiter Candler wil develop YO ending and e even D ences.

Wortd's Champion Radio  Walter UM T v1 you will read entire Words " /0, vou practice

Opgratos tont e et " chode just as easily as ﬁr?g reg& f{ri:i‘;s yosu 0 easy when S ﬁfaftlﬁg

College -ode, wsily 28 it Can ooty and ract

o lone won't nf ll{;!dli\c?!dggﬁtgzt code training PLUS a I(}::li;’vE&I;(e:?ested e

m:{;*‘:‘éﬁfnzd o e (s)urprisingly low price. Candler is pers 3

Sound Gonsciousness every on rator. You can soon be
! r Ty all round good ope! .

Con S e of his students an
t"he(“and er, i 5 i ﬁounding brass with the best of them. W hy wait? Mail the coupon
System. It's
the e‘asie;t and fastest TODAY t
way I know tolearn code

] K
rincrens yourEeet MAIL COUPON TODAY FOR FREE BOO

CANDLER SYSTEM co. | sina, U.S.A.
Eegfl'n?; 2)’\1‘:813“11%;2%‘%6?!2 32{1‘): away! My present speedis.....
€

SYSTEM CO.

Dept. Q-1 2,Ashevi||e,N.C.,U.S. A.
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transformer may then be reassembled in its
shield and installed.

If proper components are used and no mistakes
have been made in the wiring, the oscilloscope
will go right to work without any adjustments
except rotation of the tube so that the horizontal
deflection will be horizontal and the vertical de-
flection vertical, and trimming of the i.f. trans-
former to the proper frequency.

When wiring the 913 socket the leads should be
left long enough to permit 90-degree rotation of
the tube. The i.f, transformer may be tuned to
resonance at the if. frequency by coupling the
grid of the 58 to the grid of the iast i.f. stage in
the receiver with a small mica condenser. The
chassis of the scope should be connected to the
receiver chassis. Then with a strong signal tuned
in, the if. transformer in the scope should be
adjusted for maximum vertical deflection. The
linear sweep circuit should be used for horizontal
deflection. Because the input capacity of the 58
plus the lead to the scope will detune the receiver
i.f., it will be necessary to retrim the receiver if.

ASK for maximum sensitivity and selectivity.

YOUR JOBBER Control Ry is useful to permit some of the

NOw! observed voltage to be coupled to the linear
sweep to keep the pattern from moving on the
screen. Resistor By is the vernier sweep-fre-
quency adjustment and SWi is the coarse sweep
frequency control. Resistor K1y controls the hori-
zontal amplifier gain and Ry the vertical low-
frequency amplifier gain, while Rj2 controls the
i.f. amplifier gain. Kgq controls the brilliancy of
the picture and Rig controls the focus, although
these controls are interlocking to some extent
and proper focus involves proper adjustment of
both. The use of the other controls should be
evident from the diagram and panel view.

The satisfaction derived from the use of the
instrument will more than justify its cost; and
not a little of the satisfaction will come from
knowing that the inclusion of the if. amplifier
makes it more complete for amateur use than
most of the expensive commercial oseilloscopes.

NOW! 4 NEW
* QUALITY
CRYSTAL MICROPHONE

MODEL

T9

{PERFECT TONE)

Don’t be satisfied with anything

but the newesf crystal mike.

- @ Excellent for both voice and
music. Hi-level — minus 53DB.

@ New shock proof interior —
noise and breakage eliminated.

@ Semi-Directional — less feed-
back and background pickup.

@ Beautiful chrome and
ebony finish.

@ Iiron Clad guarantee.

MODEL T9
With stand $22.50

THE TURNER COMPANY

Cedar Rapids, lowa

Licensed under Patents of the Brush Development Co.

BIRNBACH IMPROVED

STANDOFF INSULATORS  [[i}

Are the Favorites of the Experts

Because they are made of better ceramic. Come in a §
complete range of heights, for condenser, coils, tube §

Silent Repsg

It is with deep regret that we record the
passing of these amateurs:

Harry B. Boyer, W8FRL, Youngstown,

sockets, etc, Can be mounted with a minimum of labor. o) Ohio

White glaze, .

No. 430... 13677 20c list Wm. L. Coogan, WIHZH, Winthrop,
Mass.

Harry G. Cotter, WSAXF, Toledo, Ohio

No. 431. . 1 %” 25c list
No. 431J.

Robert E. Dennis, W3DJE, Washington,
NEW LOW PRICES on ert,

TRANSMITTING SOCKETS Samuel Frankel, WSBYI, Wilkes-Barre,

it pays to buy the best so specify * Bm—nbach 4 Pa‘

N, No. 435. o . .
) Dot Bk e ° $1.2 it ot ea °$.85 Jack Gaston, ex-WOECO, Burlington,
‘:pecmll.o'w Prices in Large Quamuws Iowa

Ask your jobber Logan Howard-Smith, W3FBYV, Rose-
BIH“BM" RADIO [O: || 5w
o ron s /E

Carl F, Wilson, W7AAW, Bonner, Mont.
RnEw rome v
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BE SURE TO
'SEE OUR
CATALOGUE
IN THE 1938
ARRL HANDBOOK

Here you will find interesting information on six of our most popular transmitting
units — ranging from high to low power; the compact and versatile UHX-10,
the popular 80-T, the modern 700-R, the quick-shifting 200-R, the ultra high
frequency UHX-35 and the multi-channe! transmitters 200-S and 60-S. See
them in the new 1938 Handbook. Write us direct or if you are in Boston visit
our plant for any further information and prices.

HARVEY RADIO - LABORATORIES, INC.

25 Thorndike St., Cambridge, Mass. -
Unondiﬂonllv

| PR ‘
Guaranteed CRYSTALS

X cut 7000 KC =5 KC.. $1.85 3500 or 1750 . $1.65
L.ow Drift == 5KC40-80-160. ....... 2.20

PETERSEN RADIO CO. &
COUNCIL BLUFFS, IOWA W71AHE
Formerly Omaha Crystal Labs.

Powerful
Reliable

W9IRY

ORIGINAL WSUD CLASS B

UNIVERSAL TRANSFORMERS —Now Improved °
MATCH ALL TUBES

50 WATTS AUDIO, PER P. $4.95 | POST
- 7.75 J PAID
or Data Sheets
) Now Sold Exclusively By
C.R. MALMGREN, WSIXR, WEYERHAEUSER, WIS.

Douglas Radio Products

PE|
ONE YEAR GUARANTE!

Radio Operator's
Course
Telegraphy—
Telephony "W
Aviation —

PORT ARTHUR COLLEGE has been teaching Radio for
twenty-eight years, and during thia time it has never been our
policy to guarantee positions to prospective students, directly or
indirectly. We believe it wisdom at this time, however, to go on
record in our QST advertising to say that it isimpossible for us to
even come near to supplying the demand for Radio Operators
received by our Employment Department. We do not mean by
this that all students who enroll will automatically secure posi-
tions. The demand is for graduates — good men who deserve and
are qualified to hold positions. The graduates of our Radio
School, 8o far as we know or can learn, are employed 1009;.

it is possible for every student who enters the P. A. C, Radio
School and completes the course in keeping with our standards
to receive employment as a Radio Operator for our station

— Practical
Experience
Studio—
Transmitter—
Announcing

K P A C at the transmitter, in the control room, as trans-radio
press operator, or announcer, and not only earn more money
than he pays for the training but to also continue his training as
a post-graduate student in advanced work and prepare himself
to secure and hold operating positions in the upper bracket of
broadcasting, marine work, announcing, or airways,

Port Arthur College advertises primarily to Radio Amateurs,
and the training is too technical for the average student who has
not selected Radio as his life’s work. We know the opportunities
for i and ad t are unlimited for men who are
interested in Radio and who plan to make this their career and
are willing to make the sacrifice and effort necessary to master
our training. P, A. C. ins strict collegiate rank — only
high school or college graduates are eligible for enroliment.

If interested in details about Radio Course, write for bulletin R
PORT ARTHUR COLLEGE . PORT ARTHUR (World-known port) TEXAS
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(Continued from page 658)

resulted in the following changes: pres,, F8, and treas.
HG. BU is still see’y, Flash. . . . Clongrats are in order for
IE, a new YL operator has arrived. Will the following please
drop me a line to the 8.C.M. before the 16th December:
AK, BQ. CY, DA, EG, FR, GD, HR, IF, JH, KP, LB?

Traffic: VE2LU & KF 11 EC 32 AB 7 DR 14 EE 10
KN 12 HL 6 LC 26 BE 5.

VANALTA DIVISION

LBERTA—RCM, Alfred D. Kettenback, VE4LX—
Due to the illness of his son, LX will be absent from
Alberta until March 1st. During his absence GD, of 611 First
Ave., N.W., Calgary, will act as 8.C.M. Please send Jim
your monthly reports and notes on Ham doings. ¥R bought
an R.C.A. 14-Mec. crystal. AAB using the Varsith Ham Club
rig. AH has recelver finished. BV’s junior ops went ‘“‘on the
air’” one night when the OM and XYL were away; conse-
quences are BV has to rebuild. 1.Q is the first and only ham
in Edmonton to work five bands on one rig. LQ is now
Official Broadeasting Station for Northern Alberta. AEA
gets good results on 56 Me. VJ and ABH are also on 56 Me.
VJ is using pair of tens in final with 85 watts input; he is the
Northern Alberts representative of T9X, AGZ's new an-
tenna works FB. HM returned from his trip down East and
reports a very fine time all around; he brought back a tape
recorder, s0 watch those fists, gang, or Chas. will put the “‘bee”
on you. XE put in new erystal. AHY is blossoming out with
a pair of '45's TNT. HJ is going to try P.P. e.c. rig. BW
made trip North to install commerecial rig. ABH's second op
is taking over, as the OM is QRL in B. C. EA is to be con-
gratulated upon obtaining his W.A.C. certificate. YD, new
O.R.8. and on Alberta Net, will put Peace River on the
map. UY makes QTH at Grande Prairie now. AAS will be
on with VES5 call soon, ADD will try 28-Me. ‘phone, AEV is
heard on 3.5-Me. phone IN is on agam HF and his two or
three watts are sure going places. XX is series modulating
on 3.5-Mec. 'phone. N A R.C, met Oct. 9th with good at-
tendance; monthly rafiles stimulate interest in the meetings.
KT is after 14-Me., DX, AFT still leads the traflic hounds.

AJQ is new ham at Three Hills, active on 7 Me.
Traffie: VE4AFT 38 GE 27 1.Q 12 YD 8 WX 7 KI 6

QK-8W 5.
PRAIRIE DIVISION
ANITOBA—SCM, A. J. R. Bimpson, VE4BG—Once
again we find full operation on the Trunk Line with
AAW ably holding down the job as key station for Winnipeg.
G is kept too busy at the job to put in time operating, but
is there if AAW should need relief with T.L. schedules. IP
completed rebuilding. Probably the most consistent 14-Me.
"phone in Winnipeg is NI. With the arrival of a Collins 45A
rig at ZX we now have ZK and KX with companion trans-
mitters. BEX and TJ have installed signal squirters. EJ is
installing a new 28-Me. antenna. JT is the Winnipeg Radio
Club station. GL is installing a 35T to replace the '10's in a
buffer stage. AEC has replaced his RK20 with a T35, QK is
heard on 14-Me. "phone. QF will shortly be leaving for
Kansas City to spend the winter months taking a course in
aviation radio. AEQ up at the Flin Flon sends in news on
the boys there. WR is now located in New Westminster,
B, C. IA has moved to the Flin Flon and, when not pounding
brass, is busy pounding the rock roads in a gold mine com-
pany truck; he is looking for a 110-volt a.c. generator, 200
watts. Anyone knowing of such a generator should write to
IA at the Flin Flon. OB is unother Winnipeg ham moved
to the Flin Flon. AEQ is back from his vacation with a 600-
volt power Rupply. AEO has antenna up at the new location,
AEB, whose rig at Reedv Creek came in very helpful during
several emergencies, is now located in Winnipeg. CQ of
Waldron, Sask., was a visitor to Winnipeg. W3IPP also
visited in Winnipeg, AJC joined the Rag Chewers Club. MY
has completed a new super receiver. RO works all the
DX to be heard. SR has his grid-bias 'phone working nicely
on 28 Me. AFK is puiting out a nice signal on 14 Me. with a
616 final. AG finds 3.9-Me. 'phone much more comfortable
than 14 Me. Reporis and comments from the rural and out-
lying points in Manitoba would be appreciated by your8.C.M.
Traffic: VE4AAW 39 AJC 5.

BASKATCHEWAN—SCM, Wilfred Skaife, VE4EL—
EL, our 8.C.M,, is in hospital recuperating from an opera-

tion. The gang wish him a speedy recovery. Regina hams
started off season with a banquet and election of officers:
Howie Furnell, pres.; Alex Schultz, secy. XM is experi-
menting with aerials, A little Loud Speaker has arrived at
FY's. KM is building & new superhet. 8Y is going to try a
T55. OM is now using an HF100. AJA is a new Moose Jaw
ham; welcome, OM. OP has his stick up at new QTH, MI,
formerly PQ, is back again working at Govt. Elevators.
JV is chasing the elusive DX on 28 Me, ZC snared an OX,
RH, XY and 8SQ are new comers to Saskatoon. S8Q is heard
on 3.9-Me. 'phone. JB is now at Yorkton. VK is on 28-Me.
‘phone with 20 watts input. OZ is busy handling traffic and
studying for 2nd class ticket. ACC rebuilt transmitter to a
BL6 tritet. VZ is proud possessor of an ACR-136. ABF is
pleased with his vibrator power supply. PV is using 500
volts from wet batteries. MX is ready again on 8.5 Me.
ATLANTIC DIVISION
ABTERN PENNSYLVANIA—BCM, John Buck Mor-
gan, W3QP—RM's 3AKB, 3AQN, 3EOP, 8AsW.
P.A.M.: 3EOZ. 3BGS hooked three new countries. 3DGC
iz gporting new Harvey 60X. 3GMK is going strong on 175
Me. 8ASW had the shack done over and is all set for big
business. 8DHT is all set for net schedules. BAXH has
61.6-580 working in great shape, 8HKS wants in on traffic
net. 3CXE reports 3GFK either struck oil or is putting up
a signal squirter. 3G:X K is on 28 Me. 3GJ .\ about finished
rebuilding. 3GJA is on 14 Me. 3GUM is on 7 Me. 3CZS
worked OX2QY. 3EOZ, P.A.M., has new 14-Mec. beam,
3GNF, second opr for long time at 31U, is working 1.75-Me.
‘phone. BEML schedules K5AA while QP is away. 8CDT is
helping 8RFN get on. 8BQ is experimenting with new e.c.o.
CUD's daughter married AZG. Congratulations! 3ADE
and BAGXK are all shined up for big season. 3AQN and
3KEHZ are keeping schédules, 3FVQ attended Hudson Div.
Conv. 88U reports 8BYT “Silent Key.” Your 8.C.M. made
B.P.L. this month on deliveries. Last but not least, we have
on for “Ripley.” Your SCM has taken unto himself a wife,
and at this writing is on & honeymoon to paris unknown.
The gang joins the stooge writing this report in saying
“Congratulations, Jack and much happiness.”

Traffic: WSADE 9 3AGK 4 3AXB 87 3AQN 75 3BGD 4
3DGC 22 3KHZ 8 3BETM 6 3EWJ 85 3GDI 35 3GMK 6
3QP 216 8ASW 56 SAXH 3 8DHT 101 8EU 7 8HKS 14
3EOP 2 31U 4 3EML 17 8CDT 3.

MD., DEL., D. C. 8CM—%. 1. Hudson, W3BAK—
3CQ8, 3CXL, R.M.'s. 3BWT, Chief R.M. BWT relayed
to Wake Forest College in N. C. via 4DW the complete
deseription of the G. Wasghington vs. Wake. Forest football
game played in Washn., for publication in Wake College
wee-kly paper. GEKN has installed new concentric eable.
JA/3 is running 5 to 6 watts input. GXO is O.P.8. in Balti-
more. BAK is rebuilding, EHW plans to move to Baltimore.
HBQ is new Westminster ham, GRX is in hospital with
asthma. FN is building 14-Mec. rotatable beam. Following
notes from EZN of Washington Radio Club: Er returned
from & cross-country trip with President Roosevelt. CDQ
returned from a summer’s vacation abroad; she visited
many interesting I'X stations GUW has been confined to
hospital. BKZ lost his appendix Aug. 23.

Traffie: W3CXL 177 (WLM 1722) 8N 532 CIZ 422,
BWT 302 GKN 87 EIV 118 FSP 63 FPQ 19 GKZ 11 JA/3
10 CDG 5 GXO-BAK 5 CYV 3.

SOUTHERN NEW JERSEY—SCM, W. Walter Filson,
W3BEI—The So. Jersey 3700-Kec. Net is again holding its
regular sessions. EFM has taken over the Eastern terminus
on Trunk Line “B.” FCQ is operating on 14, 7 and 3.5 Mec.
FPA, a new addition to the Section, helps fill in for Atlantic
City. DNU reports the following officers for Atlantic Radio
Club: Pres., PC; 8ec., FML; Treas.,, UT. The (Greater
Camden Club sent a delegation to the Hudson Div. at
Asbury Park comprised of BYK, CZN, DBF and DJR.
(TS took a month's vacation in Florida. BYR is acting as
alternate station in Trunk Line “B.” BO is going 3.9-Mec.
‘phone in spare time. ZX has completed his schedules with
Russia. BEI still schedules K4ENY,

Tratfe: WSBYR 92 EFM 49 (WLNJ 61) BEI 26 FPA
WFCQYAEJ8DNU7FBM 42X 4 21 119,

WESTERN NEW YORK—SCM, Charles Smith,
W8DSS—R.M.'s: 8BJO, 8CSE, BAQE, 8BJTT., P.A.M.,
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8CGU., FCG and GWY have done good work by filling in
as temporary N.C.8. in W.N.Y. 1 Traffic Net, PLA leads
the traffic gang, OSE ix one of the busiest hams in the
Sevtion, Our new O.R.8., QMR, has a real total with his
first report, AQF, DHU, MQX, KXA and GWT expect to
line up some real active schedules, POW is conducting tode
classes at U, of Cincinnati and operating 8YX in spare
time. QIL wants to join O.R.S, and A.AR.S. LGH and
PWTU send fine examinations on O.R.S. Test. KXA says
EBO has new receiver and NFT is operating portable
3.9-Me. 'phone in Canandaigua, CGU has 2 new beam
antenng and is doing wonderful DX work on 14-Me. 'phone;
he has a regular schedule with Australia. QOP and ABN
are progressing nicely with their O.R.S. work. The Sche-
nectady Hamfest was well attended by Western New York
hams including, among others, LUQ, CGU, DT, GWY,
LN, CPC, DSS and FPG.

‘Trafic: WSPLA 271 CSE 156 (WLNM 50) QMR 53
FCG 47 DSS 24 DAU 8 CGU-QDP 6 AQE 3.

WESTERN PENNSYLVANIA—SCM, Kendall Speer,
Jr., W8OFO—R.M.’s: SKUN, 8KWA, 8MOT. New R.M.:
8GBC. P.A.M.: 8QNQ. A.AR.S, Liaison R.M.: BUK.
N.C.R. Lisison R.M.: SKOB. New O.R.8.: 9YXD/8.
Prospective O.R.S.: HBG; 0.P.8.: GQE. The traffic season
is in full swing with the two O.R.8. nets doing a bang-up
iob. The O.P.S. 1.75-Mec. Net is beginning to take shape,
CW. and 'phone men interested in traffic work are re-
quested to write the S8.C.M. for application blanks for
membership in either net. Only requirements: You must
become an O.R.8, or O.P.8. and be active on net schedules,
Crystals are furnigshed gratis, Western Penna. is repre-
sented in the National Trunk Line Net by KWA and OFO,
KWA, MOT and OFO also ‘operate on the regular trunk
ines: “A,"” “‘L" and “M" respectively, For speedy delivery,
route youwr traffic through Western Penna., O.R.S. and
Trunk Line stations, Two O.R.S. made the B.P.L, this
month: MOT and OFQ. WLMA/8YA made the B.P.L.
in the A.A.R.S. UK lacks seven for B.P.L. on deliveries,
MOT szys JIC has moved from W.N.Y. to this Section.
JMP’s DX is now one hundred countries. KBJ is working
14 and 28-Me. *phone, UK is building new rack-and-panel
rig. YA has been handling quite » bit of China refugee
traflic. INE is back on. NDE says the Humdinger Net has
swung into action again. DDC will alternate for QFO
on T.L. “M.” GBC is alternating on T.L. “L" for MOT.
I0H says REE makes the fourteenth amateur in 8t, Marys,
OMP is grandfather on three counts now, but only one a
possible op. PFW worked on W6 on 3.5. Mc. with S8
report. DGL says 6KKO has moved to Monessen, QCR
has joined C.C.C. GUB is attending Dodge Institute in
Ind. NCJ is working bard for W.A.C.; he worked all conti-
nents except Asia in two hours and fifty minutes. NCJ's
XYL is taking code at better than 15 w.p.m. and will go
up for exam soon. RBN increased power and installed new
mike. QN'W increased power to 600 watts, GQE completed
rebuilding and has 350 watts. EUM's rig is now 750 watts,
Class B modulated. OLU has married, Stations rebuilding
are BID, MWY, QVQ, QNQ and QCL LRI is working DX
on 1.75-Me. 'phone. LBB has a new 14-Mec. *phone. OVQ
is on 14-Me. 'phone. MGZ is on 3.9-Me. ’phone,

Traffic: WSMOT 706 OFOQ 545 EUN 287 KWA 276
GBC 247 UK 194 YA 106 (WLMA 584) NDE 91 DDC-
QAN 88 KOB 83 IOH 71 CMP 67 FUW 38 AXD 33 MJK
32 PFW 21 HBG 10 MIW 5,

NEW ENGLAND -DIVISION

CONNECTICUT——ﬁCM, Frederick Ells, Jr., W1QTT—

JMY is having & grand time in Nutmeg and A.A.R.8,
nets with his new NC10IX. JBJ has & new NC10IX also,
JXP finds traffic goud in both Ni utmeg and Humdinger nets.
JBJ joined A.A.R.S. ITI tried 28 Me. AFB is active on
Trunk “C, HXZ made R.C.C. HYF won the main prize at
Bridgeport State Convention, a National 101X, Coliege is
just one big hamfest at Trinity (W1JUD); licensed hams
attending are IRW, GWH, BNP, ILA, JDH, ILI and GEM.
BF'S is having plenty of trouble getting on the air what with
Farming and night school, receiver out of order and trans-
mitter partly rebuilt. TD will be on soon with buffer stage of
new rig, A 9 1b., 5 oz, YL arrived at JLG Qct, 11th. Con-

grats, OM. CT1 is anxious to appoint Emergency Cosrdina-
tors in all cities of over 25,000 population or that have over
20 active amateurs. The Emergency Cosrdinator will be
the 8.C.M.’s chief assistant wholly responsible to the 8,M.C.
for the specific and important subject of amateur emergency
organization progress in Connecticut. Note to clubs: Please
refer to your September Club Bulletin and send in recom-
mendations for the E.C. appointments.

Trafiic: WIIMY 307 JXP 223 KV 174 (WLGI 28) AJB
149 (WLGG 69) DMP 148 UE 139 ITI 99 AFB 73 JYJ 59
KFN 49 ES 47 BDI 41 IYB 35 AMQ-BEO 18 HX7Z 17
CTI 11 KQY-GEM 10 APW 8 AW-BNB 5 HYF-HTS-
DWP 2 JUD 1,

MAINE—SCM, Winfield A, Ramsdell, W1IFBI—GOJ
leads the list in traffic with very fine total, AQLis rebuilding,
PQ has an outfit on 8.9-Me. "phone located at WABL AKR
and DUZ also operate this rig. JZM is designing and in-
stalling a 600-watt 'phone transmitter at Bowdoin College
to operate on 3.9 Mec. under the old eall OR. The Portland
Amateur Wireless Ass'n has new call KVI and will operate
on 3.5 and 56 Me. from the clubhouse. SM5SX, Olof Ryd-
beck of the Royal Technical University, Stockholm, Sweden,
was & recent visitor in Portland en route to Harvard, where
heis spending a year. SM58X plans to visit some of the hams
whom he has worked many times on 14-Me. 'phone. VV hag
purchased 1938 Skyrider and is building complete new out-
fit. PD is now living in Bedford, N. H. DOZ is new Q.P.8.
Plans are under way for a Maine Section Q80 party to be
held sometime in January. Details and date will be an-
nounced in next report, DHH had the misfortune to lose his
860, but has ’52 in the final now running 200 watts. DRZ
will be on 28 Me, soon with 20 watt ’phone. JRS is using
6L6 osc. on 8.5. Mc. GXY attends the meetings of the
P.AW.A, frequently and would like to make contact with
sume of the Portland gang on 56 Mec. FAP is member of the
Maine A.A R.8. net. GVS has a 56 Me. rig in his ear which
works FB, FIV is operating 3.9- and 14-Me. 'phone. KUS
has moved to Portland. This Section ig far behind the lead-
ers in the number of stations reporting traffic and the num-~
ber of O.R.8. and O.P.8, stations. Let's all pull together and
get up there at the top of the Division.

Traffic: W1GOJ 248 IST 111 INW 102 CFO 94 FAP 45
IVV-FBJ 21 HSD 17 HSE 14 DHH 2.

BEASTERN MASSACHUSETTS—SCM, Sam Gross,
WIIWC—IHI is proud papa of YL and is doing ¥'B job as
R.M. JCK is new member of B.M.N. INA finds time to
play around on 14 Me. between schedules. EMG almost
made B.P.L. on deliveries. IWC has single control tuning
for 89-807 exciter, JTM is trying 7 Me. QA is back in traffic
game, JJY is new net member in New Bedford. Well, gang,
You certainly made your new S.C.M., feel good this month.
Not satisfied with increasing last October's traffic total you
topped it by nearly 459! Thanks and congratulations. We
still need more stations on the Section Net. Anyone inter-
ested in traffic work is invited to join us. Drop the 8.C.M. a
line for full dope, ALP ig looking for new members for the
South Shore Amatenr Radio Club. ALB sends reports of
the Hi-Q Club members. Thanks, Ray (other clubs please
copy). ABG is active in N.C.R. JMS won T-125 at Boston
Hamfest., FI (DAIC) starts N.C.R. Class C drills from Unit
1 Headquarters at Squantum, PI returned to “‘hamming”
after many years as Radio Aide to Ist Corps Area, A.A.R.S.
ALB, HA, INO, IQO, JIX and JQZ are having FB time with
28-Me, ‘phone. ALG is back on 7 Me. ERH is playing with
3.9-Mec. 'phone with dummy ant. GXI has new Jr. Op.
Congrats, OM. IPS ig working plenty of DX on 14 Me.
JYB gets out FB with low power on T Me. The Hi-Q Radio
Club paid transportation expenses of its members to the
Boston Hamfest, BAQ needs Ariz,, N. Mex., Utah, and Nev.
for W,A.8. KKO (16 yrs. old) asks if he is youngest ham in
E. Mass. KMS worked 2KMS. WV is still at it—Iatest
count, 800 G Q80’s. The Cape Cod Radie Club held its
annual hamfest at Orleans on Columbus Day.

Traffic: WIAKS 577 (WLGO 102) IHI 412 JCK 350
INA 277 EMG 246 JNF 184 (WLGY 52) HWE 121 IWC
89 DMF 72 KCT 69 JTM 52 AGX 47 HFJ 43 QA 38 IUQ
20 BEF 21 JJY 9 ASI-GLE 7 BMW 4 QW 1. (August-
September: WLIHI 215 JMS 29.)

(Continued on page 110)
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SPREADER: Light in weight as well as ex-
ceptionally efficient, these NATIONAL
spreaders offer unusual advantages. The ma-
terial is non-hydroscopic and weatherproof,
The slender shape minimizes surface leakage.
The power factor is of the order of 0.15%.
The weight is but one ounce each. Catalog
Symbol AA-3.

Net Price $.18

NATIONAL COMPANY,
MALDEN, MASS.

INC.

At Last!
A Perfected

' AUTOMATIC
SENDER

$12.50

Let the

7
Save vyour fist,

) Automatic Sender
raise your stations for you. Repeats calls
or messages indefinitely, Length of messages

practically unlimited. Sends from 2 to 70 $13.50

words a minute. Motor driven. Entirely auto- West of

matic. Built-in tape perforator. Absolute st O

uniformity in spacing of characters. Used Rockies

with buzzer or oscillator, makes excellent & Canada

vf:nde i:each;r fm;' novice undC :peled bulldel:

or the advance amateur. ompliete wit!

4 roils of tape and full instructions. No Po“p; id

extra equipment needed. inU. 8 Al
FULLY GUARANTEED Patented

A New High-Impedance

RELAY

@ Faster ® More Compact
@ Quieter @ Moisture-Proof
@ More Applications
Plug-in base fits UX socket
Only 1 inch wide, 3 inches tall
Ideal for use with vacuum tube. Its quiet

operation, compactness, and ability to fol-
low_at speeds far sbove the

professional “bug’’ make it 54-50
perfect keving relay. Can be to
used as = timg-delay, and in $6.00
many other circuits, Avail- .
uble in 6, 25, 50, 100, 150 Postpaid
volts. inU.S.A,

If yosr dealer caw’t supply yom, write xs

-

Standard Frequency Transmissions

Date Schedule  Siation Date Schedule  Station
Dec. 8 A WEXK dan, 7 A WOXAN
Dec. 10 A WOXAN B WeXK

B W6XK 7 Jan, 14 A WOXAN
Dee. 17 A WOXAN A WEXK
A WEXK Jan, 21 BB W6XK
Dec. 244 BB W8XK A WOXAN
A WIXAN Jan, 22 BX W6XK
Dec. 26 3 WEXK Jan, 23 C WBXK
Dec. 31 A WoXK
STANDARD FREQUENCY SCHEDULES
Sched. and Sched. and
Time Freq. (ke.) Time Freq. {ke.)
(p.m.) A B {p.m.) BB <
8:00 3500 7000 4:00 7000 14,000
8:08 3600 7100 4:08 7100 14,100
8:18 3700 7200 4:16 7200 14,200
§:24 3800 7300 4:24 7300 14,300
8:32 3900 4:32 14,400
8:40 4000
Time Sched. and Freq. (ke.)
{a.m.) BX
8:00 7000
6:08 7100
8:16 7200
B:24 7300

The time specified in the schedules is local standard time
at the transmilting station. WOXAN uses Central Standard
Time, and W8XXK, Pacific Standard Time.

TRANSMITTING PROCEDURE

The time allotted to each transmission is 8 minutes di-
vided as follows:

2 minutes—QST QST QST de (station call letters).

3 minutes—Characteristic letter of station followed by
call letters and statement of frequency, The characteristic
letter of WOXAN is “O”; and that of W6XK is *“M.”

1 minute—Statement of frequency in kilocycles and an~
nouncemeént of next frequency.

2 minutes—Time allowed to change to next frequency.

WOXAN: Elgin Observatory, Elgm National Watch
Clompany, Elgin, Ill., Frank D. Urie in charge.

WeXXK: Don Lee Broadecasting System, Los Angeles,
Calif,, Frank M. Kennedy in charge.

WWYV Schedules

I_LA(JH Tuesday, Wednesday and Friday (ex-
cept legal holidays), the National Bureau of
Standards station, WWYV, transmits with a power
of 20 kw. on three carrier frequencies as follows:
10:00 to 11:30 .M., E.S.T., on 5000 ke.; noon to
1:30 p.u., E.S.T., on 10,000 ke.; 2:00 to 3:30 p.M.,
E.8.T., on 20,000 kc. The Tuesday and Friday
transmissions are unmodulated c.w. except for
1-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 standard musical pitch A = 440
c.p.s. is also transmitted from 4:00 p.m. to 2:00
am., B.S.T., daily except Saturdays and Sundays,
on a carrier frequency of 5000 ke., power 1 kw.,
100% modulation. The accuracy of the frequen-
cies of the WWYV transmissions is better than 1
part in 5,000,000.

And according to an AP dispatch, outdoor tele-
vision pickups are being relayed to the studio by

Gardiner-Levering Co. yJojdon Heitws
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-ﬁnd AOUW « « « Imptovéd CRrysSTAL CONTROL

For true dependable perform-

i _metet ban
ance‘““\‘rla:\‘lea QOSmCtysta\ Unit
"I: uyour transmitter This s:g;-
‘rior crystal unit will *carry :.

more RF current than the po;sau

{ar Bliley LD2 A‘rO-meter“cr"\\(as )
unit which it replaces. . eve‘_‘
higher activity and i o
more dependab\e —_ yq: here
is no increase in cost.

. For 80 and 160-meters, your
g 5 Unit distributor has the low drift
distributor has ‘\": stock for LD2 Unit in stock for $4.80.
0-meters 1 . ' . fro .
*;’;;;) BLILEY ELECTRIC CO. ‘'ributor for 57,5 " YOU dlis-

0.
ERIE, PA.

«Announcing THE FOURTH EDITION of R A D I o
(196 p. 6 x 9 cloth. 136 experiments, 167 figures). By Professor ENGINEERING br(l)adca%ting, aivi.at‘on ‘l‘;d
R. R. Ramsey, Ind. Univ. A revision of the original book for ad 1 % palice radio, servicin mfir e
experimenters and students. Diagrams drawn for power packs and radio te!egraphy and telephony, Mors_e te]g;graphy and raiiway
batteries. Many new and original ideas. The earlier editions were the amum",m taught th?mughly‘ Engineering course of nine
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missing fact which seems to be hidden in other DODGE'S INSTITUTE, Day Street, Valparaiso, Indiana
booka.”
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tube ping for tube socket mounting. The embossed cover
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bands ... .vrveiiiriiirincrnninrrsaraseroanns ....$3.00
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. (Eontinued from page 10 »

WESTERN MASSACHUSETTS—SCM, Willlam J.
Barrett, WIJAH—IOT is trying low power DX on 14 Me.
10R snags plenty of traffic with the new rig. BVR has been
appointed Radio Aide for First Corps Area A.A.R.S.; Perce
handled some Shanghai refugee traffic. ZW reports results of
Worcester Radio Ass’n election: IOR, pres.; JNZ, viece
pres.; IZW, sec.-treas. How about some news from the other
clubs? Ex~-W3FXZ is now 1KUQ. ZB raised country total
to 111, BEG is still working on the S8uper. HNE and AZW
are lining up schedules for winter. KJK is new O.R.8. in
Bpringfield. EOB is about ready to christen new rig with
'04A in final, HIR finished second suitease portable station.
BNL is back on 3.5 Mec. and looking for schedules. AVK is
Emergenecy Coordinator for Springfield.

Traffic;: W1IOT 424 (WLGN 64) IOR 324 BVR 109
(WLG 192) IZW 66 KUQ 55 AJ 54 ZB-BKG 50 HNE 30
AZW 28 KJK-JAH 10 ISN 5 AJD 2.

NEW HAMPSHIRE—SCM, Carl B. Evans, WiBFT—
The N. H. State Traffic Net is functioning smoothly every
uight except Sunday from 6:30 to 7:00 p.x. on 3840 ke, as a
spot frequency net. QRZ’s are called by control station and
territory from 3750 to 3900 ke, are covered for anyone want~
ing to break in on the net, Sunday emergency net drills have
been discontinued for the time being due to poor conditions.
Any and all stations are welcome to break in on the State
Net. The net still needs coverage in the northern part of the
state: Hanover, Lancaster, Berlin, Plymouth and Laccnia
are needed to round things out. Stations in the above locali-
tiesinterested in the net, please get in touch with the 8.C.M.
right away. 1t is not necessary to be on every night; two or
three nights a week will be sufficient. HOV joined the ranks
of the Benedicts on Oct. 23rd. Congrats, best wishes, and
lots of happiness from the whole section, Eddie. The M.V.
AR.A. sponsored a “send-off’’ party for HOV at BFT’s
shack in Riverhill. A beautiful gift was presented and a
good time was had by all; 24 hams and friends attended.
EAX is on 3.5 Me, with a T-55 final, JSL has moved to new
location which should be FB for 56 Mec. FCI has a new
Harvey 700-R and should go places. IP is in the Nat'l Trunk
Net. IVU put in a pair of RK37’s, GKE put up a new 60
foot pole for DXing this winter.

Traffic: WIGMM 216 BFT 208 FFL 197 (WLGB 32)
IDY 96 KIN 84 IP 78 TA 68 GHT 62 AXL 51 HTO 48
ANS 45 GDE 32 CEA 38 EAL 21 FCI 19 ITF 12 JDP 10
1JB 9 HGV 6 JGI 4.

RHODE ISLAND—SBCM, Clayton C. Gordon, WIHRC
-—~BVI is on 1.75 Mec. HJ is getting transferred to Norfolk,
Va. HPE is building 2 shack to house the rig and entertain
the gang, JFF has moved to new QTH with BVI and JNO
helping the moving, JNO joined Supporting Division of
ARR.L. Emergency Corp., put T-20's in final in place of
*'10%s, and is active on 28 and 14 Mec. HRC took second trip
up Mt. Washington and found ENU eooking for construe-
tion gang up there—held midget hamfest, ARK is back from
the South, where he helped Dr, Andrews set up some “brain-
wave” apparatus, CAB gave a talk on antennas at P.R,A.
ETD and the Ex-YL took trip south to Washington, D. C.

Traffic: W1GTN 110 HRC 34.

VERMONT—SCM, Alvin H. Battison, WIGNF—
C.R.M.: IFSV. R.M.: 1EZ. P.A.M.: 1AVP, 1DPO. ERJ
moved to Cornish, N. H., but plans to keep his station in
‘Windsor. KUV in Johnson is using a "47-'46-"45's transmit-
ter on 3647 ke. FSV makes a plea for more traffic activities
from the gang. Traffic handling is the best operating practice
in the world, Whether you are an experimenter, “DX’er"” or
‘‘rag-chewer” you should, in order to gain the most from
your hobby, handle some traffic each month. Be as proud of
your “fist” as you would your manner of speech. It is as
inuch a part of you—in radio operating. Traffic handling will
do it. AAJ, BNS, F8V, GAN and YF and GAE attended
the Schenectady, N, Y., Hamfest. FSV won a National 81X
receiver, GAE won an 807 in the code speed contest. GAN
won & pair of '66A's. GAN is building a new transmitter for
BNS. CBW got married. KJG is running his A.E.C, trans-
mitter on regular schedules. FPS has a new radio room and
antennae, KOO completed the construction of a frequency
meter-mouitor. KVB, a new amateur in St. Albans, is using
a e, '47-'46 transmitter and Sky Buddy receiver, HLH is

rebuilding, ITE visited at KOO. JHE moved to Pennsyl-
vanig. JVS is using a c.c. 203B transmitter with 350 watts on
7, 14 and 28 Me. KTB is the call of Merwin Forbes, Lyndon-
ville. DPO is installing a new microphone. JPZ and ILX
visited KJG and JRU, JLF has been running the 1.7-Me.
netin DPO’s absence, BD resigned as N.C.S. of the A.A.R.8.
His duties have been taken over for the present by GAE.
ILX has constructed a rotary beam 28-Mec. antennae, AHN
and GNF attended the Boston Hamfest and visited HE.,
JRU, JPZ, ILX and IDM visited at JLF. IDW has a new
NC100 receiver. BAJS is second operator at IDW while
wadting for his new call. BJP visited at HRX, HTJ, BLC
and received visits from UE2II, VE2FE, BLC, CUN and
TJ. AD is putting & pair of '04A’s on 1,7-Me, 'phone,
Traffic: W1FSV 73 GNF 9 KVB 6 AHN 5.

ROANOKE DIVISION

ORTH CAROLINA—SCM, H.'S. Carter, W40G—
SKKG, the ex-SCM of W. Va. s attending school at
the U, of N. C. The gang extends a cordial invitation to all
visitors to the State to attend our Floating Club meetings.
DZS is on 14 Me.; be is & member of *‘Supporting Division”
of A.E.C. BVD has his rig with a pair of 100TH’s ready to
go. BHR is ready for the winter season with a 50 watt and a
500 wait rig. BEG is rebuilding. BRT finds some time to be
on. ESO is going to move to 3.5 Me. for the winter. ESB is
on 1.75 Mc. FT and EC erected 28-Me. beams, EWP iz on
28 Me. BQZ built & couple of intercommunication rigs be-
tween the office and his home. EEL moved to new QTH.
NY has power into his country home now, and is going
strong on 28 Mec. BRK and BJV are hard at work with
N.C.R. which is now on the air in the New Post Qffice
building. DVU has a new 'phone on 1.75 Mc. DGV and
BYA keep a schedule three times a week on 56 Me. ABT
reports some fine traffic now that the Army Net is on the air
again; he is building a kw, rig. DWB is using a pair of '10's
with 100 watts to a Zepp antenna, 3GKU was & recent
visitor. He is on his way to California to become s W6, We
will all miss him. DCQ is rebuilding. CFR is active on 7
Me. WX of Lexington was a recent visitor to 4NC, also
Ed Day of WLM/W3CXL.

Traffic: W4ABT 51 DWB 42 DW 33 AGF 10 NC 6
DZS 5 BSB 4 DGV 3.

SOUTH CAROLINA—SCM, Ted Ferguson, W4BQE-—
DYC reports eight hams at Clemson, also that the call
ETP has been issued to the Club, DXJ has his O.R.S. DEF
took a Naval Cruise. Amateurs at the U. of 8. C.: 4ERF,
CKA and 8IP. DNR is working 7 and 3.5 Mc. ECG has new
skywire, EDQ likes 14 Mc. DNK is rebuilding. CPX has
new rig with a 250T. DQY will soor have his rig on the air,
CZA schedules BDT and CYY. EAU has new receiver.
CEW is using RK-39 in final and has new Sky Challenger.
EQP is active on the c.w. bands. EPJ is increasing power
and will work both 'phone and ¢.w. DFC is now Unit Com-
mander of the Charleston Naval Reserve. EWB is active
at C.C.C. Camp near Newberry, BAY is planning a new
transmitter. ALT and the boys are doing & fine job in the
AARS EWI is & new 3.5-Me. ham at Lockhart. Thanks
lots, gang, and let’s have reporis from more of you next
time.

Tralfic: W4BDT 116 CZA 30 EWB 16 CQU 11 DNR 1.

VIRGINIA—S8CM, Charles M. Waff, Jr.,, W3UVA—
P.AM.: 3ALJ—R.M.s: 3GPC, 3GJP, 3AKN, 3DQB,
3BJTX, 8BY A—rganized fall activity has begun in earnest
with the formation of the Virginia Traffic Net. GPC re-
places BYA, who resigned, us a member of Trunk Line
“C, The V.T.N, centers around the R.M.’s who schedule
each other and as many others as possible. All interested in
joining the V,T.N. may get full information by writing to
the R.M. in your section of the state or to the 8.C.M. All
©0,R.8. should belong to the V.T.N. If you do not join, your
appointment is liable to cancellation unless proof of other
traffic forthcoming. This is not intended to put a burden on
anyone; daily schedules are not necessary. Virginia O.R.S.:
GTS, BYA, W8, GPC, GJP, FMY, FBL, KU, DQB, BIW,
MG, BRA, BJX, BFW, UVA, GBC. Even if you are not
interested in belonging to the V.T.N., it is wise to know how
to get traffic into it, for connections are available for rapid
relaying to all parts of the U.8.A, and the far East through

1o

QST for




the Trunk Lines and reliable trans-Pacific schedules, The
Virginia '"Phone Net meets regularly on Sundays at 9:30
4.M. All interested in a round table QS0 which has genuine
enthusiasm and friendliness should be on 8920 ke. or as near
as possible, ALJ is the control station and will welcome to
V.P.N. all newcomers, OPS are: BIG, EMX, EZL, CHE,
FGJ, FMY, AVR, AIJ. BIW operated portable in Fieldale
on 7 Me. for two weeks. BJX wants some good Virginia
schedules. GTS worked some good DX and has a nice traffic
total as well. GJP is new Route Manager. FGJ is putting in
new modulation transformer. GPC is & new R.M.; “Doc”
schedules SBBWT, 3GJP, and 4DW daily. DZW will be on
7 and 14 Me. FQY is now in Richmond on 14-Me. ’phone.
FMY is using P.P, 808's final modulated by 35 T’s. 9RMZ/3
is on 3.9-Mec. 'phone, BFW needs a skywire. HBF is new
bam with 616 osc., 15 watts. Welcome. MQ expects to be
transferred out of state. FJ is back in Richmond. GBC
received an NC-101X for a birthday present! GCO gets
into V.P.N. BSY is attending the Univ. of Va.

Traffic: W3GTS 138 (WLQE 83) (WLMG 115) GPC 72
GJP 32 GBC 26 FJ 18 BJX 14 FMY 5 AIJ 3 BIW 1.

WEST VIRGINIA—SCM, C. 8. Hoffman, Jr., WSHD—
Preparations are under way for the organization of a strictly
O.R.8. Net in the State, to be run at 7 ».m, on 3700 kes.,
the two R.M.'s having it in charge. Active amateurs are
invited to join. Out of state traffic will be handled over
League Trunk Lines. KKG located at Chapel Hill, N, C.,
EIK at Horton, Va. The Charlestor and Wheeling Radio
Clubs began lecture courses in radio engineering and mathe-
matics, PHY and REP have a private DX Contest. PQQ
is student at YX. QQZ had trip to Cincinnati. BWK, ELO
and OLV may be heard on 3700 Kes. KS8J worked SM58X,
who was in the Atlantic Ocean. LCN, new O.R.S,, is doing
FB on his K5AG schedule. PTJ built new set, for all bands.
BDD is using 3.5- and 14-Mo. "phone. ZW is constructing
mobile transmitters at WWVA. MCL is now Ensign in
U.8.N.R. Hams belonging to Bluefield U.S.N.R. Unit:
NLE, OHW, OFE, and ex-8BVA. The 8.C.M. is QRL Trunk
Line schedules.

Traffic: WSPTJ 151 MCL 149 HD 63 OLV 60 L.CN 52
CZ 17 PSR 4 ELO 2 BWK 2 KSJ 6 MOL 6 PHY 4,

HUDSON DIVISION

T ASTERN NEW YORK—SCM Robert E. Haight,
‘W2LU—GZF reports via radio. UL and CL enjoyed
FB visit withVE1DC. BLU is new R.M. KFB holds R.C.C.
certificate. HCM needs a U9 for W.A.C. and Nevada for
W.A.8, IDN reports for first time. JWT wins honors for
high man with B.P.L. He is starting QSL net to help 28N
deliver his DX cards; over 30,000 on hand. Listen for QSL
Nets Broadcast on 3.5 Me, from following stations: JWT,
SN, JHB, HJT, 1XQ, BLS, JGC and KJQ. Contact these
stations after broadeasts for check for your call in their files.
The QSL Net is doing a noteworthy job. All amateurs are
urged to codperate, JQI and HEV are new O.P.S. HNH is
kicking out on 14, 7 and 8.5 Me. with 616 e.c. osc. CJIS at-
tended 8.A.R.A. Hamfest. ISJ reports following N.C.R.
members of F.N.Y. section made cruises this summer:
aboard U.8.8. New York to Halifax, N. 8.: VP, LA, CUA,
EWR. U.8.8. Texas to Halifax: FAR. U.8.8. Tezas to San
Juan, P.R.: 18J, KRF reports for Mt. Vernon boys. KRF
and K8V are new hams, HEC took Class A exam. ITK, new
O.R.8, reports HTA has Class A ticket. BDB is W.A.C.
KRF is on 1.75-Mec. 'phone and 7-Mec. c.w.; he is 14 years
old. A.R.R.L. Emergency. Codrdinators are to be appointed
soon, Your S.C.M, desired the codperation of active ama-
teurs in all communities with 20 or more active amateurs to
help by recommending a prominent amateur for this ap-
pointment,
Traffic: W2EGF 126 LU 55 GZF 36 (WLNC 10) UL 14
BLU 7 KFB 4 HCM 2 IDN 4 JWT 240 (N.C.R. 63).
NEW YORK CITY AND LONG ISLAND—SCM, Ed.
L. Bauanch, W2AZV—BGO and DBQ are Emergency
Cobrdinators for this Section. All those interested in emer-
gency preparedness should get in touch with them. HRB
is out for O.P.8, EC, ESO, KCV and KTL are out for O.R.S,
PF has been sppointed member of the A.A.R.L. committee
on engineering study of use of the nmateur bands, OQ op-
erates on trunk line “C” at 6:45 p.m. daily. DQW is WLNT

on 3497.5 kes. for the A.AR.8. IXY works 28 M every
Bunday with 90 watts input, also schedules the MacGregor
expedition (0X2QY) every Wed. at 9:00 p.um. KMS' call
is being bootlegged on 3550 kes. KMS works only the 56-
and 7-Me. bands. Please look for the bootlegger. AHC re-
ports the Hudson Division meeting will be held at the Army
building Dec. 30th. Station JHB is now two years old. EC
has been licensed since 1912, HGO contacted EATPZ Sept.
23rd. IYR is working portable at Syracuse, New York.
HMJ's DX totals 73 countries. Due to loss of pole JDF has
been confined to 14 and 28 Mes, JX.J has an all band an-
tenna, JBL has been meeting brother hams at College.
THT's 14-Mc. Q broke down for the third time. CHK is
working on his high voltage supplies. JFU’s shack is full of
prospects for new hams, HAXK is in the run again. JIN is
going in for traffic on 3.5 Me, EVA is still working on hisrig.
AYE is with the N.Y.C. police force. ELK moved his shack
from one room to another. EYS operates on 3710 ke, daily.
AZYV operates on 3570 ke. on Tues. and 3922 ke. Thurs. The
Stuyvesant H.8. Radio Club, CLE, has opened session for
the fall term with JXJ pres.; KEE, vice-pres.; JXX, sec.-
treas. The Radio Club of Brooklyn now has its meetings at
the Flatbush Chamber of Commerce, National City Bank
Building, Flatbush and Church Aves., Brooklyn, on the sec~
ond and fourth Fri. of every month. New stations in the
Bronx: K8T, K8U, KTW, 8N has a number of QSL cards
for the gang. Please send him a self-addressed stamped en-
velope. He may have some for you.

Traffic: W2DBQ 157 (WLNB 196) 0Q 139 PF 121
DQW 72 INF 46 JHB 31 EC 30 KCV 29 BGO 25 HGO 18
THT 16 AZV 15 JEQ 11 AHC 8 CHR-BYI-HAK 8 JIN-
FLD 5 AA-CIT-ADW-VG 4 IXY-ELK-US 2 DOG-JXJ-
HYL-HWS 1.

NORTHERN NEW JERSEY—SCM, Fred (. Read,
‘W2GMN—The Intercity Amateur Radio Club has new
quarters for its station, GYR at Irvington. CCU plans o be
married in Dec. The N.N.J. QSP Club had its first meeting
of the season on Oct. 14th at BCX’s home in Elizabeth.
Men interested in traffic work are urged to attend the club’s
meetings. Communicate with the Sec’y ELK, HVK is now
C.C. on 28 and 56 Me. HNI is enjoying 14 Me. 107 erected
“Johnson Q" for 28 Mc. JYK is on 28 Mec. with new trans-
mitter. 1ZV spends most of his time ragchewing. HZY re-
ports good DX on 3.5 Me. JOT is installing 35 T final, IQM
is also adding 35T, GVZ joined A.A.R.8.; he also specializes
in DX, baving 94 countries to his credit. ICJ has Class A
ticket. HLC has pair of 801’s final, HNA has been working
1.7 Mec. The North Newark Amateur Radio Club now has
about 20 active members and meets every Wed. evening at
the Dutch Reformed Church. JSF is Secy. JOS is prospective
O.R.8. The Union County Amateur Radio Association had
its annual rally at Elizabeth on Qct. 4th. A good time was
enjoyed by members and guests. AU gave an interesting
demonstration of & multivibrator unit. IIN also spoke. The
club is planning a hamfest for March or April. GNY is
Chaijrman. IY is back on 3.5 Mec. Emergency preparedness
is becoming an increasingly important amateur activity.
Northern New Jersey has the material for a second-to-none
emergency traffic system. Let's see what we can do. If you
are interested, get in touch with your Emergency Cobrdi-
nator or with the $.C.M.

Traffie: W2BCX 539 (WLNF 512) CGG 224 GVZ 64
HQL 60 (WLNR 52) HZY 45 HCO 18 CIZ 10 GMN 8
CIX 6 GGW 19 JUC 17.

MICHIGAN—SCM, Harold C. Bird, WSDPE—R.M.'s:
SLSF, 8BMG. P.A.M.: 8CSX, Michigan Eights: LSF has
been appointed manager for Trunk Line “A.” FX has new
rig perking on all bands. FWU is running three nets now.
DYH (Ken and Polly) sports a Bliley erystal. QGD is
reporting into net now. NDL had to rebuild antenna when
neighbors decided they did not want it running across their
property. Hope you get on your feet soon, DSQ. PPQ
married and is rebuilding rig. CSL is fixing his radio room
in new QTH. CCC is changing over his transmitter. DPE
is still plugging for the Michigan Net, NXT is now handling
morning net at 8 A.M. PBP is playing with 56 Mec. FLASH—
Vee Johnson, formerly of 9PCU, Isle Royal, and now
located at Lansing, expects to take the fatal leap soon.
9EXT is the lucky man. Qur best luck to you both.
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(Clontinued from page 39)

the speaker, and two red jacks for 'phones for
duplex. One side of each of these circuits is
grounded so there is no d.c. potential on anything
—a great help when in a wet location. This also
makes it possible to use a standard telephone
handset for duplex operation; the common miero-
phone and phone lead of the hand set is plugged
into one of the grounded jacks, the microphone
lead into the ungrounded microphone jack, and
the 'phone lead into the “hot’ 'phone jack. The
control to the right of these jacks is the receiver
regeneration control.

In the lower right-hand corner is the 5-prong
power socket. When working from the 250-volt
50-ma. a.c. power supply, a power plug is in-
serted which furnishes 6.8 volts a.c. to the fila-
ments and the d.c. potential to the plates. The
plug used with the genemotor supply brings in
the B-plus and connects the filaments into the -
battery circuit, as shown by the dotted lines in
the circuit diagram. The B-minus is grounded to
the case containing the genemotor and filter. No
gpecial §-meter filter is needed with this power
supply.

Looking inside the case the modulation choke
and 41 modulator tube are mounted next to the
transmitter shield, and the first audio tube next
to the detector switch. The microphone trans-
former is mounted under the chassis.

This outfit has a total power consumption of
about 50 ma. at 250 volts when working duplex.
In spite of the low power, it gets out very well
when used with a suitable antenna. The trans-
mitting antenna used on the car is a 37-inch
aluminum rod with the bottom end grounded to
the center of the rear bumper of a coupe. This
rod is fed at the top by an 8foot wire to one
terminal on the transmitter. This makes a 34-
wave antenna with the far end grounded, when
the loading at the transmitter end is considered.
The length of the vertical rod was adjusted with a
field strength meter for best results.

How Would You Do It?

{Continued from page 40)

with plate glass, He obtained a piece from an au-
tomobile “graveyard’” at a reasonable price. The
superior strength of plate glass helps to prevent
breakage in drilling and from unexpected strain
from the transmission line. The line is, of course,
anchored to the outside wall before passing
through the glass. W1AUN recommends the
method of drilling described in @ST for October.

One idea of which we have heard several times,
although we have never seen it tried, is sug-
gested by George Smith of Chicago. The scheme
consists of two sheets of heavy tinfoil or possibly
sheet metal, one on each side of the window pane,
which form a series condenser with the glass as the
dielectric. Pieces six or eight inches square should

112 Say You SBaw It in QST — It Identifies You and Helps QST
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MASS. RADIO SCHOOL

18 Boyiston Street, Boston

646 Jessie St.

for
Tapered
Six bection Winding
Dist. Cap, 1 mmf,
Metal Mounting Brackets
leramic Dowel

No. Rating Inductance Resistance List
3019 1000 MA 2.8 MH 5 $1.50
3022 500 MA 5.5 MH i2.5 1.50
3025 200 MA 59 MH 1.50

FREE: — Write to I)ept M-2 for our complete 32-page

Coil Catalog

MEISSNER MANUFACTURING CO.
MT. CARMEL, ILLINOIS

NEW HOLDER DESIGN
15 SECONDS TO
INSTALL CRYSTAL

For AHl Bands

GREATER STABILITY
N Plugs in 5 prong tube socket
Beautiful Appearance

MODEL AH HOLDER $1.00 A' )0y dester
HIPOWER LOW DRIFT CRYSTALS:
within 10 ke. or Choice of stock

AHR-10, 1700~-3500 Ke. bands $2.35
AH-10; 7000-7300 “ bends 3.90

WRITE FOR NEW LITERATURE

Hipower “Low Drift"” Broadcast and Commercial
. Crystals Are Approved by F.C.C,

Hipower Crystal Co., 2035 Charleston St., Chicago
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provide sufficient capacity to have little effect
upon the line. The chief difficulty with tinfoil
would seem to be a satisfactory method of making
a good electrical and mechanical connection to
the tinfoil, while the metal plates present a prob-
lem in sticking them to the glass. Ring-gshaped
plates fastened to the glass by means of rubber
suction cups at the center have been suggested.
Possibly someone has tried this stunt and can ad-
Announces a new hish power, low drift crystal by Bliley | V15 US of its l_)ractlcabﬂlt}f. )

... the B5. At no increase in cost, the B5 will deliver 35% more The old trick of lowering the upper sash or
output than the popular LD2. raising the lower sash and inserting a board carry-
ing feed-through insulators was suggested in sev-
eral forms. The chief objection to this is usually

Problem No. 12

H. has been doing a lot of hot DX work

« Jately and already he has so many cards
that the situation is rapidly getting out of
hand. Naturally he wants to make a display
of them on the walls of the operating room
but he hates to start putting them up until he
has some scheme that will allow a higher order
of neatness and convenience than that seen in
most shacks. The walls, as it happens, are
plaster and our friend agrees with the Q. L.
that tacks are out. He wants a scheme that
will permit ready replacement of the cards
without marring their beauty and one that
will present a really orderly appearance. Fur-

Qur famous 6L6-T50-T55 kit (sea November Harvey QST ad) can
now be supplied for operation on 5 meters. Using one of the new

Bliley HFQ crystals, this transmitter will put more than 120 watts of ther, O. H can’t l}elp thinking th?‘t_there n}ust
crystal controtled signal on 5. be Some Inexpensive way of providing against
NET PRICES fly bites and dust—some sort of cheap pro-

$39.95  Taylor 866 Jrev....ns $1.00 tective surface covering. What say?
Power Supply Ki . 18.95 RCA6L6. ..

Low Voltage Kit. . 9.95 RCA 83, .96
E;:Z: ng ggg g::::z gisF'Q' ,,,,,,,,,,, ‘;;32 the resulting crack between the window and the

board and the gap between the upper and lower
R Nl |N STOCK! THE NEW | sashes. A very satisfactory method of securing &
: ! CARDWELL TYPE ALN | tight joint between the window sash and the lead-
DISC TYPE NEUTRALIZER for | in panel, shown in Fig. 1, is described by P. D.
LOW CAPACITY TUBES Lawrence of Richmond, Va. If the panel is placed
. . ; under the lower sash, the top edge of the panel is
:slé)c.q‘,dsxjﬁ?? 5&'5253,"“;;2’;'; %55' é: fitted with metal weather stripping. This requires
RK-34, RK-35, RK-18, etc...CA- | grooving of the lower side of the sash.
PACITY RANGE: .5 Mmfd. to 4 A method which eliminated the necessity for
Mnfd. grooving is described by J. M. Overman of Nor-
A sturdy condenser with fine screw | folk, Va., and is shown in Fig. 2. A fairly thick

adjustment to eliminate wabble and s . -
a knurled thumb nut for easy locking. lead-in panel is required. The upper and lower

CARDWELL QUALITY. edges of the panel are cut out to make overlap-

ping joints with the window sash and frame or sill.

ner price $1.80 10 He takes care of the gap between the sashes by

I —— AMATEURS tacking a piece of rubber inner tube, cut to fit, to
73 FROM THE GANG — W2GWE - W2ESO — WLJL the top edge of the lower sash,

The somewhat different arrangement shown in
Fig. 3 is suggested by WS5GNV. He uses a glass

Oukﬁ I/J't:““‘ IS OUR RECORD OF LOYAL SERVICE cutter to remove g strip of pane about five inches
high. A section of wood or Masonite is substi-

tuted for the glass, The edge of the section is

) stepped to make an overlapping joint with the

i glass and the joint is plugged with putty. Of
Q&C&b @)}/’ 0, mjl}' qm& course, the tranamission line moves up and down
“”Y with the window unless the section is placed in

the stationary sash and the arrangement does not

permit complete screening of the window.
CABLE ADDRESS: "HARADIO" W2FFT and W8NXR provide the lower edge
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80 CORTLANDT STREET, NEW YORK, K. Y.

TELEPHONE « BANCLAY 7 0022

DON'T READ THIS AD

IF YOU ARE OPERATING A 5 KW HAM RIG

BE SURE TO HAVE A COPY OF QUR LATEST PRICE LIST
IMMEDIATE DELIVERY ON:

NATIONAL—HAMMARLUND—HALLICRAFTERS
- PATTERSON—RME—BRETING
HARVEY—RCA—TEMCO

ALSO A COMPLETE LINE OF PARTS AND TUBES BY

TAYLOR—RAYTHEON—EIMAC—RCA
THORDARSON—UTC—KENYON—UTAH
TRIPLETT—WESTON—SIMPSON
CORNELL—DUBILIER—JOHNSON—OHMITE—IRC

AND ALL OTHER NATIONALLY KNOWN MANUFACTURERS

*EASY PAYMENTS ON ALL PARTS ORDERS OVER $25.00
SEND 3c IN STAMPS FOR COMPLETE DETAILS
*IN US.A. ONLY

DELAWARE RADIO SALES COMPANY

WILLARD S. WILSON - W3DQ

405 Delaware Ave. ESTAS. 1950 Wilmington, Delaware
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BUILD THE

PROGRESSIVE Il

(Send for New Builetin 50 — FREE)

NO headaches, no ‘‘ex-

tras” to buy, no time
wasted. You can build the "Nmeg‘
exciter and Iow %ower st
of the famous PROGRES- TUFFER &
SIVE 111 for only $88.00. FINAL R F,

That includes everything
needed -— tubes, crystal,
meter, etc.

Then, when you're ready to
add phone or more power,
vou keep right on building,
without tearing down what
you've got or discarding

parts.
GET READY FOR
DX CONTEST

EXCITER UNIT
{ CRYSTAL
OSCILATOR
8 BUFFER)

“Ihis famous rig is making
DX records zall over the tow rowe
country, You'll want yours uUNiT
for the big DX Contest. It
is built with standard parts,
obtainable from your job-
ber, Panelsand chassiscome
completelydrilled, with
sockets installed. Only a
screw driver, pliers and
soldering iron needed to as-
samble it. Complete, easily
followed directions in
AMATEUR TRANSMIT-
TER MANUAL, 25¢ from
your jobber or Amateur
Press, 333 Throop St.,
Chicago.

GENERAL

TRANSFORMER CORP.

1288 W. Van Buren Street
CHICAGO

MODULATOR
&

or in metal cabinets

The chassis mount on rack

pyy DX'er Needs Thi Clock—

WORLD TIME

at a glance.’

GORDON
NAME PLATES

. A complete line of 106 beauti.
ful, chromium plated name

. plates, available in two sizes.
Write for listing and low prices
on these ever-lasting name
plates for Transmitters, Sound
and Test equipment,

clock! One quick glance gives you Standard
or GMT time, accurately~—instantty—tor
any one of the twenty-four time zones
around the world.

This 24 hour time-prece, has a genuine
Waltham movement, Attractively colored

starting. Operates on 110 valt, 80 cycle, AC.

Here ix a beautiful, practical instrument
you'll be mighty proud to own! Black satin.
finished metal base, removable for flush-

You'rs there ON TIME with a World-Wide

dials plainly marked for direct reading, Self.

mousting in your panel. (Hole size 3.11'16"), ]
Only $3 net to licensed hams. Get yours
today! See your jobber. Inquiries invited, ]

GORDON SPECIALTIES COMPANY

440 SOUTH DEARBORN STREET - CHICAGO, ILLINOIS |

of the lower sash with feed-through contacts.
The contacts are closed when the window is
down, but jumpers are required if it is desired to
use the antenna with the window open. This
scheme is less adaptable to tuned lines.

Several of those who submitted papers pointed
out that the Underwriters’ requirements may be
met satisfactorily by mounting the grounding
switch inside the house. However, it is usually
desirable to be able to open the window for other
purposes, especially during warm weather.

We have selected the following prize-winners:

First—John R. Sanders, W5GNYV.

Second—dJ. M. Overman, Norfolk, Va.

Thanks to the following for their efforts on the
problem: W1JZU, 2HAP, 5EZA, 5FWA, 8BKE,
80OMM, 9CDU, G2BZK, VE3ACM, D. A. Beuk
and F. H. Kistler.

—D), H. M.

And again the contest rules:

1. Solutions must be mailed to reach West
Hartford before the 20th of the publication month
of the issue in which the problem has appeared.
(For instance, solutions of problem given in the
March issue must arrive at QST before March
20th.) They must be addressed to the Problem
Contest Editor, QST, West Hartford, Conn.

2, Manuscripts must not be longer than 1000
words, written in ink or typewritien, with double
spacing, on one side of the sheet. Diagrams and
sketches may be in pencil, must be neat.

3. All solutions submitted become the property
of QST, available for publication in the magazine.

4. The editors of QST will serve as judges.
Their decision will be final.

Prizes of $5 worth of A.R.R.L. station supplies
or publications will be given to the author of the
solution considered best each month, $2.50 worth
of supplies to the author of the solution adjudged
second best. The winners should, of course, state
the supplies preferred.

K7EVM, Fort Yukon, Alaska
{Conlinued from page 48)
crete. The engine room is partially heated from
the house through vents so that I have to heat
the engine oil each time I intend to operate. Con-
gequently in winter I wait until I am sure the
band will be alive before I start up—sort of slow
business. If the engine gets too hot in winter I
open the outer door and let a little 40-below air in.

“(3agoline is rather high-priced here—seventy-
five cents a gallon—=s0 I usually run the engine
only for 20-meter work, though I have coils for
80, 40 and 20 for each of the transmitters. Usually
the 42 is left on 80 and the 46’s on 20.

“] have only one transmitting antenna at
present, a Zepp-fed 133-foot one running true
north and south. This seems to work well for the
States, Europe and Australia. Guess I will have
to put up another antenna and try to get into
Asia a little better. South America, of course,isa
hard nut to crack due to the heavy QRM from
the W’s. I have had only one PY contact but that
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A JOHNSON INSULATOR for EVERY PURPOSE .

The Johnson line of Stand-Off
and Thru-Panel lnsulators origi-
nated more than ten years ago
with a single unit, No. 20, still
one of the most popular num-
bers. In ten years this line has
grown until it now includes 45
different insulators, 27 of which
are illustrated.

Johnson porcelain insulators
have long been accepted for
Discriminating radio men have standardized on Johnson Insulators . . . the superior quality of material

BECAUSE . . . there is a better Johnson insulator for every application” used. Now many types are
available in genuine Alsimag
196 Steatite, a material possess-
ing unusual qualities for high
BECAUSE . . . exclusive Johnson features offer the most in utility and  frequency use, including a loss

convenience. factor of one-third that of similar

BECAUSE . . . Johnson Insulators combine effective insulation with
high mechanical strength, without excess bulk.

BECAUSE . . . Johnson insulators cost no more than substitutes. materials.
E F .IUHNS[IN [UMPANY @ For complete information on
i these and other Johnson prod-
Pacronens or Harc ﬁ”cq'””ﬁ’fﬁ‘//,j’:ﬁ Lquipment ucts, ask your jobber or write
Export Office: 25 Warren St., New York, Cable: “SIMONTRICE” for Catalog 964J.

RADIO ENGINEERING 72 v )

RCA Institutes offer an intensive course of high standard
embracing all phases of Radio. Practical training with
modern equipment at New York and Chicago schools.
Also specialized courses and Home Study Courses under

No obligation’’ plan.
Hlustrated Catalog on request

RCA INSTITUTES, INC, Dept. ST-37
A Radio Corporation of America Service
75 Varick St,, New York 1154 Merchandise Mart, Chicago

SPECIAL TO AMATEURS
Piezo-Electric Crystals — $2.50 E&SH A

CRYSTAL
MICROPHONES
are being used with enthusi-
asm by Amateursand Public
Addressmenthroughout the
World. Noted for excellent
Quality and the Versatility

of its mountings.

Licensed under patents of The

. &,
!
i

Until supply is exhausted offer 80 meter band Brush Development Co,

crystals unmounted; accurate calnbration excellent oscillators.

Limited quantity. AG Directional €5 Non-di . v A%
SCIENTIFIC RADIO SERVICE MICROPHONE CO., Inc., Ltd.

“The Crystal Specialisis Since 1925.” University Park, Hyattaville, Md. AMERICA 1915 S. Westem, Los Angeles, Cal.

NEUTRALIZING CONDENSERS

Built-in on your plate or grid tank condenser. An
IDEAL factor for a balanced amplifier, engineered
with short, symmetrical leads in mind.

‘These disc-tgrpe neutralizers may be had in three sizes,
which will handle any of the “low C” tubes from the big
450T on down.

Model ABC 6025-N2 shown. All RF insulation LDS
Mycalex, 60mmf at 1j-inch airgap per section. Two
neutralizing sections 0.4 to 4mmf/section. Other
spacings and capacities available.

Write for information
wsvx ATKINS & BROWN wens
215 Fourteenth Street Oakland, California
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B TEMCO TRANSMITTERS in stock. Write for FREE
Bulletin and Prices.

M UTC “VARITRAN" voltage control units will regulste

voltage 0-130v. at 570 watts. Net......o..oven $10.00
B AMERICAN CODE READER, Now in stock. Ideal for
the Ham or beginner. Net. ......covovnnvis $12.00
B WESTERN ELECTRIC KEYING RELAYS, --- VOLTS

o NATIONAL RECEIVERS carried in stock for immediate
delivery. NC100, NC101, NC80X, HRO, HRO Jr.,
SW3. Write for Free Catalos and net prices.

M We have been appointed distributors for RCA Amateur
Equipment and Parts. Our stock is most complete., Write
for FREE literature on receivers and transmitters.

D.C.D.T. D.P. A Real Bargainat, each............. 95¢

M TAYLOR, RAYTHEON, EIMAC, RCA, AMPEREX
X'MITTING TUBES IN STOCK,

M NATIONAL 4 in 1 CRYSTAL HOLDER Switch to
foUr FraqUONCIOs. . v e v eresres s omraeaeos-on $4.5
Special on RCA Crystal and holder “%/"" cut; 80 meters
only vevveranniins vt e e $3.95

B HALLICRAFTERS 1938 SUPER SKYRIDER. Complete
with tubes, speskerand arystal. . . oo ool $123.00

Write for information on our time payment plan

THE SWING
IS TO SUN!

More and more Radio Amateurs and experimenters are
“Swinging to Sun” . .. and there's a reason: At Sun Radio
Company you can always depend upon alert, courteous
attention to your every need.

This Swing has been so great, indeed, that SUN is going to
MOVE! A whole big new building awaits us across the
street! Right now you'll find hundreds of outstanding Bar-
gains because we're reducing stocks before we move. Watch
for further announcements but in the meantime — “"Swing to
Sun”!

THIS MONTH THE SUN SHINES ON

H BILL GREEN (W2DXC)

Who has just joined the SUN Sales Staff, Bill is well known
in Amateur circles where he has a host of friends. He'll be
glad to welcome you fellows who have a problem to solve.
Drop in and say *“Hello".

Il THE NEW BLILEY BC5-HF2

10 meter crystals in stock. A wide selection of frequencies.
Other types in stock. Write for FREE Frequency chart.

SUN’S FAST M.O. SERVICE

When you want something in & hurry .. _sven if
s a “special” .. .vou'll find that Sun Service
travels fastest. Don’t waste time shopping around
because you'll never pay less elsewhere. Every-
thing in Radio from the smallest condenser to 1 Kw
Transmitters.

“RADIO CO.

- 221 Fulton Street, New York, N. Y.

> Tahle Address: SUNRADIO NEW YORK

is enough so far as a WAC is concerned. Have had
only one African contact so far.

“Fort Yukon is located just over the line inside
the Aretic Circle at the junction of the Porcupine
and Yukon rivers The name dates back to about
1840 when the Hudson’s Bay Company estab-
lished a trading post here. At that time they
thought they were in Canada. Consequently it is
the oldest town on the upper Yukon.

“Being inside the Arctic Circle, we can see the
sun at midnight for a week or so in June. In
December the conditions are reversed with very
tong nights. The sun is visible by refraction for an
hour and a half during the shortest days. The
temperature ranges are extreme here; in the
suromer with continuous daylight it gets to 80 in
the shade and the coldest in the four years of my
residence here has been 78 below zero.

“] made my start in radio back in 1914 but
dropped it until I came up here. 1 still have the
Brandes headphones that I bought then and use
them at times. Our mail service ig very slow here
in winter (dog team) and it took nearly six
months to get my license, which was issued in
January, 1935, For the first year and a half 1
used onlya batterylayout, working on 80 entirely.

“Amateur radio has grown considerably in
Alaska, gince I first got on the air. A considerable
network has grown up now and many places that
formerly had no communication at all use ham
radio with satisfaction. For instance, I maintain
a sked with my nearest ham neighbor to the
north, VE5QB, which means many hundreds of
dollars’ worth of business to the local store
keepers. We also keep the traders at VE5QB ad-
vised as to fur prices, which is worth while to
them. Fur is the only product of this region.

“In the spring the rivers break up with a rush,
and this year we had an ice-jam which caused the
water to overflow in the Yukon and put four feet
of water in the house. 8o I moved the rig upstairs
and provided the only communication, as the
commercial station was out of commission. Then
I had to go down, after the water receded several
days later, and put the commereial station back
on the air. It is & "phone station in one of the
stores and the operator knows nothing about
radio!

“Ham radio is not a toy up here but a real part
of our lives and @87 the bible. More power to
you.”
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“‘l NEVER WORRY
ABOUT MY G-E PYRANOL
CAPACITORS”

HAT’S what one ham wrote us

three years after he had installed
G-E Pyranols in his rig. And why
should he worry? These hermetically
sealed, Pyranol filled units are truly
dependable. They must stand up under
a double-rated voltage test, and can
safely be operated at 10 per cent above
rated voltage. Pyranol, General Elec-
tric’s well-known, high-dielectric-
strength insulator, will not burn.

There are other reasons why you, too, will

GENERA

Filing No. 6900 '

prefer G-E Pyranol capacitors. One is the
new clamp-type brackets, which hold the
capacitors securely in place at all times.
See your dealer about these capacitors, or
write Radio Department, General Electric
Company, Schenectady, New York.

WE CARRY LARGE STOCKS of:

ETC.

ARE YOU

Looking for Bargains
in power transformers and
chokes? We have them,
See our ads in pre~

vious issues of
QST.

less tubes and speaker -

W3AHR

THE SUPER SKYRIDER

Cardwell Bimbach
{2‘,’,’,":;“" THilett NET PRICE, COMPLETE, less DO
Bliley Transducer speaker and crystal $99.00 YOU
Contealab Fov Extra f tal

ra
\Ne:;ghl-DeCoster ReZdrite Xtra tor crysta ANT A GOOD
Taylor Tubes Sangamo $12-00
Eimac Clarion Amplifiers E ¢ F USED RECE'VER?
Ravkhe_cn Amperex Xtra ror
g‘{a:r,oa;‘ll:i E:,‘L".fﬁ‘.’x speaker We usually have some on
%zr;::snl?alteries 3;;::; & Williamson:: $12.°° hand *
Astatic Jefferson

COMPLETE

With tubes, crystal,
and speaker $451.20

RECEIVER WITH CRYSTAL,

All sets taken in trade are lined
up and put in first class working con-
dition before they are resold by us.
Stop in and see what we have or write
us your requirements.

S ——
SPEED-X BUG KEYS

JUNIOR MODEL, NO. 510......... $6.32
LARGE STANDARD MODEL....... $7.94

E
M
R 69

SPEED-X Buzzers and Straight Keys Also Carried

in Stoc|

$134-40 |

MAIL ORDERS PROMPTLY FILLED

CONSOLIDATED RADIO CORP., 612 Arch St., Philadelphia, Pa.
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BE Sanla Clis 10 YOUR
FRIENDS . . COMPLETE THE
CIRCLE WITH 1938 COPIES

i

QST can help you with your
H Christmas list. Each year an

increasing number of individu-
<=0 s finds it to be the ideal gift.
A subscription present is unique, too.
I't serves as a monthly reminder of your
thoughtfulness. A yearly subscription,
including League membership, costs
only $2.50, little enough for the ones
vou have in mind. And — we’ll send an
appropriate gift-card conveying your
Christmas Greetings at the proper time.

Ve -4
A Monthly Reminder of Your
Thoughtfulness and Good Judgment
OST

West Hartford, Conn.

o,
)
o

S S S S S SN

38 La Salle Road

5
[+

AT ST S S S S S

o O /'go

WE DON'T LIKETO

when 10,000 MONITOR Crystals
are sold in Los Angeles in seven
years. .. they must be gaod!

If you're looking for a frequency
control that’s made for use and
abuse . .. that’s sold at a price you
can afford ... do as thousands of
others are dong. get a MONITOR.

See your dealer or write
factory direct for catalog

MONITOR PIEZO PODUOTS 0.
2802 West Avenue 32 - Los Angeles, Calif.
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A.RR.L. QSL Bureau

FOR the convenience of its members, the
League maintains a QSL-card forwarding sys-
tem which operates through volunteer “District
QSL Managers” in each of the nine United States
and five Canadian districts. In order to secure
such foreign cards as may be received for you,
send your district manager a standard No. 8
stamped envelope. If you have reason to expect &
considerable number of cards, put on an extra
stamp so that it has a total of six-cents postage.
Your own name and address go in the customary
place on the face, and your station call should be
printed prominently in the upper left-hand corner,

W1—J. T. Steiger, W1BGY, 35 Call Street,
Willimansett, Mass.

W2--H, W. Yahnel, W2SN, Lake Ave., Hel-
metta, N. J.

W3—R. E. Macomber, W3CZE, 418 10th St.,
N. W., Washington, D. C.

W4—G. W. Hoke, W4DYB, 328 Mell Ave.,
N. E., Atlanta, Ga.

W5—E. H. Treadaway, W5DKR, 2749 Myrtle
St., New Orleans, La.

W6—D. Cason Mast, W6KHYV, 423 East E
8t., Ontario, Calif.

W7—Frank E. Pratt, W7DXZ, 5023 So. Ferry
8t., Tacoma, Wash.

W8—F. W. Allen, WSGER, 324 Richmond
Ave., Dayton, Ohio.

W9—Roy W. McCarty, W9KA, 11 South Mich~
igan Ave., Villa Park, Il

VELl—J. E. Roue, VELFB, 84 Spring Garden
Rd., Halifax, N. S.

VE2—C. W. Skarstedt, VE2DR, 236 Elm Ave.,
Westmount, P. Q.

VE3—Bert Knowles, VE3QB, Lanark, Ont.

VE4—George Behrends, VE4RO, 186 Oakdean
Blvd., St. James, Winnipeg, Manitoba.

VE5—E. H. Cooper, VESEC, 2024 Carnarvon
8t., Victoria, B. C.

K4—F. McCown, K4RJ, Family Court 7, San-
turce, Puerto Rico.

K5—John J. Carr, K6AV, 78th Pursuit Squad-

. ron, Albrook Field, Canal Zone.

K6—-James F. Pa, K6LLBH, 1416D Lunalilo St.,
Honolulu, T. H.

K7—Leo E. Osterman, K7TENA, Customhouse,
‘Wrangell, Alaska.

EA—George L. Rickard, KAIGR, P. Q. Box
849, Manila, P. L.

e Strays g

In connection with avoidance of image inter-
ference with b.c. receivers (page 12, September
QST) WOGDB suggests that if the receiver ii.
frequency is unknown, a freqmeter covering the
160-meter band will give a direct reading. Set the
b.c. receiver to the desired station and adjust the
freqmeter until a beat is heard. The calibration
will indicate the operating frequency to be
avoided. It may be necessary to use quite close
coupling between b.c. receiver and freqmeter to
get a good beat.



"ALSIMAG
196 is a Low Loss
Steatite. It is Dense,

Strong, and ideally
suited for High

Frequencies.

Ask for it

“Cool as a Cucumber”
Literally True at 10 M.C.

with Coil Forms of

ALSIMAG 196

Loss Factor: 1 M.C.-—.36%
10 M.C~-.23%

Are you getting ALSIMAG
196 in your apparatus ?

Ask for it by name . ..

“ALSIMAG"

American Lava Corporation
Chattanooga, Tennessee
BRANCH OFFICES: Chicago, New York, Cleve-

land, Boston, St. Louis, Philadelphia,San Francisco,
Washington, D. C., Los Angeles, Toronto, Canada
(See phone book)

\(\p TRIMM Presents 1
A,e‘ the
\’30 TRIMM COMMERCIAL
HEADSET

lec |h companion, Tnmm Futhelweigh! the Teimm Com-
he d by which other

headsel: are comparad

Especially suited to the discriminating amateur — built to
more exacting requirements — provides a new high in
sensitivity, service, and clarity of sound.

Write today for cata og R-4

TRIMM RADIO MANUFACTURING COMPANY
1770 W. Berteau Avenue Chicago, Binois

110 VOLXES AC
Anytime! An; ‘iwhero! With

850 Wlttl AG Ill § Volts DS ) 89.80
550 Watts AC and ¢ Volts D 220.00
1000 Watt: and 18-82 Volta BC 254.00

rt&hl Sel{-Cra ki%“

Ask tor sueclal Discount to Amateurs
200 watt 110 v. AC Generator only $19.95
¢, 12, 32 and 110 volt Rotary Converters.
X070 and DG Generatora, Etc, eto.

Write for Details
KATO ENGINEERING COMPANY
Mankato, Minnesota, U.S.A.

seno CODE exverr/

Learn Quickly at Home; Get Real Speed

"It’s easy, fascinating, to become a good op with the

NEW ALL ELECTRIC MASTER TELEPLEX
CODE TEACHER to help you. Only instrument ever
produced which records your
sending in visible dots and
dashes — then sends back to
you at any speed you desire.
Also sends practice work,
ecorded by an expert. That
is why 80 many gchools
teaching code preter Master
Teleplex.

That is why thousands agree this method is surest,
quickest ~— has taught more ops in the past few years
than all other methods. We furnish Complete Course,
lend you Master Teleplex, give you personal instruction
with a MONEY-BACK GUARANTEE. Low cost.
Send today for booklet Q-12; no obligation.

THE “HAM® i e vy hsavy spociotly propased
SPECIAL P R e e A Rt
We are the originators of this type instrument
TE L E P L E x C o 76 CORTLANDT STREET

L NEW YORK, N, Y.

TELEPLEX — “The choice of those who know”

R. R. Jobs for CW MEN

65 TO 86c PER HOUR. YEAR AROUND

R. R, Pension Makhl:& Hundreds of Vacancies. Learn Train
Traffic System and Morse Through our Course and Qualify
for ,gob in 4 Months., Time Payments if Desired. Ages 18

CODE-CRAFT 103-Q Dunbam Ave,

RADIO COURSES

RADIO OPERATING: Prepare for Gov't. License Exam,
RADIO SERVICING: Inciluding Short. \’Vave:AMA’I‘E
CODE @ ELECTRONICS @T ngl..l?.VISIO

Day and Evening classes—Booklet upon request
NEW YORK YMCA SCHOOLS
4 West 63rd Street, New York City
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Wrhere Yo bu, a7

A directory of suppliers who carry in stock the
products of these dependable manufacturers. -

ALBANY, N. Y. Uncle Dave's Radio Shack

356 Broadway

BALTIMORE, MD. 3 North Howaerd St.
Radio Electric Service Company

BOSTON, MASS, Radio Shack 46 Brattle Street

BOSTON, MASS, 110 Federal Street
Wholesale Radio Service Company, [nc.

BRONX, N, 542 East Fordham Rd.

Wholasale Radie Service Company, Inc.

JAMAICA, L D0-08 166th Street

Wholesale Radio Service Company, Inc.

NEWARK, N. 219 Central Ave.

‘Nholesala Radio Service Co., Inc.

NEW YORK, N. Y. Gross Radio, Inc. 51 Vesey St.

NEW YORK, N. Y. Harrison Radio Co. ~ 12 Waest Broadway

NEW YORK, N. Y,
Wholessie Radio Service Co., Inc.

100 Sixth Ave,

MNEW YORK, N. Y. Terminal Radio Corp. 80 Cortlandt Street

POTTSVILLE, PENN, E. Norwegian & George Sts.
Sylvester Radio & Supply Co., Inc.

READING, PENN,

404 Walnut St.
George D. Barbey Company

READING, PENN 104 North Ninth Street
Sylvester Radio & Supply Co., Inc.

SPRINGFIELD, MASS, T. F. Cushing 349 Worthington St.

WASHINGTON, D. C

938 F Street, N. W.
Sun Radio & Service Supply Co.

ALBANY, N, Y. Uncle Dave's Radio Shack

122 pistings on this page do not necessarily imply endorsement by QST of the dealers or of other equipment sold by them.

356 Broadway

BALTIMORE, MD, 3 North Howard 5t.
Radio Electric Service Company

BOSTON, MASS, 46 Cornhill

H. Jappe Company

BOSTON, MASS, Redio Shack 46 Brattle Street

BOSTON, 110 Federal Street
Wholesaie Radio Service Company, Inc.
BRONX, N. 549 East Fordham Rd.

Wholesale Radio Service Company, Inc.

BURLINGTON, VERMONT
ermont Hardware Co., Inc.

Q0-08 166th Street

JAMAICA, L.
Wholesaie Radio Service Company, Inc.

MONTREAL, CANADA 285 Craig Street, West
Canadian Electrical Supply Co., Ltd.

219 Central Avenue

NEWARK, N. J.
Wholesale Radio Service. Co.

NEW YORK, N. Y, 460 W. 34th St.

Bruno-New York, Inc.

NEW YORK, N. Y.

136 Liberty St.
Sanford Samuel Corp.

NEW YORK, N. 100 Sixth Avenue

Who\ esele Radio Service Co.

NEW YORK, N. Y. 12 West Broadway

Harrison Radio Company

NEW YORK, N.Y. 124 E. 44th Street

‘Grand Central Radio, Inc.

PHILADELPHIA, PENN,
Eugene G. Wile

105, 10th Street

PHILADELPHIA, EENN 117 North 7th St.

aymond Rosen & Company

PHILADELPHIA, PENN, 512 Market Street
M & H Sporting Goods Company

POTTSVILLE, PENN, E. Norwegian & George Sts.
Sylvester Radio & Supply Co., Inc.

READING, PENN, 8th & Elm Streets

Bright & Company

READING, PENN, 104 North Ninth Street
Sylvester Radio & Supply Co., Inc.

SPRINGFIELD, MASS, T.F. Cushing 349 Worthington Strest



Where 7o buy V74

A directory of suppliers who carry in stock the
products of these dependable manufacturers.

WASHINGTON, D, C. 938 F Street, N. w.

Sun Radio & Service Supply Co.

RME

RECEIVERS -- PRE SELECTORS

AMATEUR RADIO EQUIPMENT

RADIO MFG. ENGINEERS, Inc.
PEORIA ILLINOIS

ALBANY, NEW YORK 356 Broadway

Uncle Dave’s Radio Shack

BINGHAMTON, NEW YORK
adio Testing Station

BUFFALO, NEW YORK 216 E. Genessee Strest

Dymac Radio

HARTFORD, CONNECTICUT 210 Chapel Street
Stern Wholesale Parts Company

NEW YORK, N. Y. 12 West Broadway

Harrison Radio Company
NEW YORK, N. Y. Terminal Radio Corp, 80 Cortlandt Street

ROCHESTER, NEW YORK 244 Clinton Ave., N.

Radio Parts & Equipment Co.

RAYTHEON

Theabt MAKK

AMATEUR TUBES

ALBANY, NEW YOR 356 Broadway

Uncle Dave’s Radio Shack

BOSTON, MASS, The Radio Shack 46 Brattle Street
BOSTON, MASS,  Selden Radio Company 28 Brattle Street
BOSTON, MASS, 110 Federal Street

Wholesale Radio Service Company, Inc.

542 East Fordham Rd.

BRONX, N.
Wholesale Radio Service Company, Inc.

BUFFALO, NEW YORK 396 Elm Street

Radio Equipment Corp.

25-27 Sturges Streat’

CONCORD, NEW HAMPSHIRE 80 N. State Street

Carl B. Evans

JAMAICA, L. 1. 90-08 166th Street
Wholesale Radio Service Company, Inc.

NEWARK, NEW JERSEY 219 Central Avenue
Wholesale Radio Service Co.

NEW YORK, N, Y.

12 West Broadway
Harrison Redio Company

NEW YORK, N. Y,
Wholesale Radio Service Co.

100 Sixth Avenus

WASHINGTON, D. C, 938 F Street, N. W.

Sun Radio & Service Supply Co.

SiEy

INSTRUMENTS

ALBANY, N. Y.

356 Broadway
Uncle Dave’s Radio Shack

BOSTON, MASS, Radio Shack 46 Brattle Street

BOSTON, MASS, Selden Radio Company 28 Brattle St.

BOSTON, MASS 110 Federal Street
Wholesale Radio Service Company, Inc.

BRONX, N. 549 East Fordham Rd.

Wholesale Radio Service Company, Inc.

90-08 166th Street

JAMAICA, L.
Wholesale Radio Service Company, inc.

MONTREAL, CANADA 285 Cralq Street, West
nadisn Electrical Supply Co., Ui

NEWARK, N. J 219 Central Ave.

Wholesale Radio Service Company

NEW YORK, N. Y. 100 Sixth Avenue
Wholesale Radio Service Company

POTTSVILLE, PENN, Norweqlan & George Sts.
Sylvester Radio & Supply Co., Inc.

READING, PENN.
George D. Barbey Company

404 Walnut Street

READING, PENN. 104 North Ninth St.
Sylvester Radio & Supply Co., fnc.

WASHINGTON, D, C,

938 F Street, N, W.
“Sun Radio & Service Supply Co.

Listings on this page do not necessarily imply endorsement by QST of the dealers or of other equipment sold by them. 123




EASILY ADAPTED
T0 YOUR LAYOUT

No. 3 - $13.95
Antenna Cou-

pling Kit
No. 4 — $49.75
500 Watt R ¥
Amplifier
No, 1 - $49.75
A complete 80
WattGwW
Transmitter
No. 2 — $44.50
50 Watt Modu-
lator
5 —-$49.75
’50 Watt Class
B Modulator
Prices do not include
tubes, meters or
crystal

UTAH RADIO PRODUCTS CO.

CHICAGO, U.S.A.

TORONTO

BUENOS AIRES

ONTARID CANADA  {UCOA RADIO PRODUCTS CO

Y16 YEARS OF LEADERSHIP®

O
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MEMORANDUM

V' You need a copy of the

new Bigger-than-ever 1938
Handbook.

} You need a binder for
your 1937 QST's — and
another for 1938.

Xmas suggestion — give
a membership-subscription
or a new Handbook.

DECEMBER, 1937

I. A. R. UL News

(Continued from page 50)

(’phone); George W. Perdew, K6CMC ('phone);
Charles Boulange, ON 4SS ('phone); Leif Salicath,
LAIG (phone); F. A. Robb, GI6TK ('phone);
William BE. Good, WSIFD; Walter Dewars,
WITQW ; Frederick S. Olsen, W2EMI; Gilbert
L. Crossley, W8YA; Otis R. Dickinson, W2HTU;
E. Sohier Welch, Jr., WIEVE; Clyde R. Brewer,
W4RA; John (r L‘lmborne, W5FDI Alan T.
Margo, W6FZA; John Ginocchio, W2BDZ;
Joseph H. Harms, W2JME; Robert H. Webb,
W8OWB; A. James Kreider, W3FSD; Howa.rd
Gilbert, W8ANN; Leon Frederick ILavoie,
K6MAW,; Luis Gandia, Jr., K4BU; R. 8. Wood-
ford, VESMZ; W. E. Marsh, SUIWM ; John Lay,
HBI9BG; H. C. Warburton, ZT5P; G. H. Scarfe,
ZU5D; M. Lelupe, ON4LU; P. R. Harvey,
ZL3HK; T. E. Rowlands, ZL3JX; A. E. Smith,
ZL1HH; H. J. Hunt, G5HH; G. Evans, G6YO;
Albert Voituriez, F8ZZ; Artur Gersch, D4YWM;
Stuart H. Gates, WQCNE J. A, Twme, ZT6AM;
Dr. J. Lynn Ironmnger, W6MLG (’phone),
Glen Katzenberger, W7DVY; R. H. Hoffman,
WI9AGO ("phone); Robert E. Dawson, Jr., WiDSY
(’phone); Thaddeus C. Wood, Jr., WLAH ("phone);
Donald P. Wilkes, OALAB ('phone); Pelr. Jas-
trzembskas, LY 1J ("phone); Samuel H. Luitwieler,
W6GRX ("phone); F. Paul Bour, FB8AB ("phone);
Antonio Cruz Uribe, XEIBT (’phone); R. P.
Walker-Alexander, VSTRA ('phone); Carl Scheffy,
WI1ADM (phone); Carl Scheffy, WLADM,; J. M.
Moyle, VK2JU {'phone); A. A. Fietz, VK2QE;
A. C. J. Pritchard, VK3CP; R. A. Priddle,
VEK2RA; H. D. Acklmg, VKZPX R. L. Belstead,
VK4EI; E. H. Martin, VKSZF; Luken Bose,
VU2JIN; John W. Miles, W6LEA; R. L. Perry,
W6MTD; Herb. . Schmitt, WOVZJ; Espes R.
Williams, W6LIF; Charles H. Desgellier, WIKID;
Robert G. Wilson, Jr., W3GHD; Herbert J.
Brough, W3FQG; George-H. Nibbe, WONUF;
G. Herbert Smith, VESKL; Clarence E. Vendley,
WG6AAE; Oscar W. B. Reed, W3FPQ; Roman
Izykowski, SP1LP; John C. O’Connell, W3DAL;
Wallace P. Hagestad, W/ENW; Jozef Napurko,
SP1IHN; A. Jeglinski, SPICM; James Victor
Stout, W3GEB Art Cook, VE4KZ Elmer F. Eld,
W2AZB George E. Forrest WQISM BE. L.
Mazerv, VQB8AB; José G. Garza, XE2CG T. J.
Brown, G5TB; Arthur Tibbits, VP2AT; J. Mac-
Intosh VS1AA; C. Valkhof, PAQGALO; H. J.
Beene, PAQBE; Fernand Munsch, F3AM;
Christian Friedmann, D4WCT; Fritz Gorke,
D3CDXK; Hermann Schifer, D3CVR; Willi Fock,
D4TPJ; H. Herbert Smith, W6AZP; Charles F.
Warner, W6MHH.

e Strays “fg

A slippery bug cure suggested by WOMRC:
Take off the glaze with fine sandpaper, apply
some glycerin and then wipe it off with a cloth.
The bug will stick to any surface and will not
smear or seratch the table.

Bay You Saw It in QST — It Identifies You and Helps QST




HAM-ADS

(1) Advertising shall pertaln to radio and shall be of
nature of interest to radio amateurs or experimenters in
their pu.rsu‘t of the art.

{2) No display of any character will be aceepted NOT ean
any special ¢: gogra,phlca arrangement. 1 or part
cn.ulml letters be used which would tend to make one adver-
tisement stand out from the others

) am-Ad rate ig 15¢ per ward excep} as poted in
paragraph (6) b

) Remltmnce ln "tull must accompany copy. No cash or
contract discount or agency commission will be allowed.
) Closing date for Ham-Ads is the 25th of the second
manth precedlng publication date,
) A speclal rate of 7¢ per word will apply to advertising
which, In our judgment, I8 obviously non-commercial in
nature and is placed and signed by a member of the Ameri-
can Radio Relay League. Thus, advertising of bona fide
surplus equipment owned, used and for sale by an individual
or apparatus offered for exchange or advertising inquiring
for special equipment, if by 1 member of the Amertean Radio
Relay League takes the 7c rate, An attempt to deal In ap-
paratus in quantity for profit, even if by an individual, is
commercial and takes the 15¢ rate. Provisions of paragraphs
(1), (2}, (4) and (5) apply to all advertising in this column
regardless of which rate may apply.

2320

a»-w

Having made no investigation of the adver-

tisers 1n the classified columns, the publish-

ers of QST are unable to vouch for their

integrity or for the grade or character of the
products advertised.

QUARTZ—direct importers from Brazil of best quahtv pure
guartz suitable for making piezo-electric crystals. Diamond
Drill Carbon Co., 719 World Bldg., New York City.

RADIO engineering, broadeasting, aviation and police radio,
servicing, marine and Morge telegraphy taught thmougbly.
All expenses low, Catalog free. Dodge’s Institute, Byrd 8t.,
Valparaiso, Ind.

QBL'S, " W2SN, Helmetta, N. J.

CALLBOOKS—new DX calls, new prefixes, thousands of new
‘W and VE calls, in the Winter, 1937 Radio Amateur Call Book.
Sent postpaid $1.25, or a whole year {four issues) for $4. (In
foreign countries $1.35 and $4.35. D) Your call and QRA printed
in large type $1 per year. Radio Amateur Call Book, 610 S,
Dearborn, Chicago.
QBL'S, all colors, cartoons, snappy service, Write for free sam-
ples today. WIBEF, 16 Stockbridga Ave., Lowell, Mass.
COMPLETE _training for all amatewrand profess!onal radio
licenses. New York Wireless School, 1123 Broadway, N. Y.
QSL'S—Kntirely new printing process makes more beautiful
cards at lower cost—8end 10¢ in stamps for elaborate kit with
which you can design your own ca.rd—Astomshmgly inexpen-
sive. QSL Company, Box 481, Hartford, Conn.
UBED receivers. Bargains. Price list 8¢. W3DQ, 405 Delaware
Ave., Wilmington, Del.
W2CNL selling out,
1000 watt transformers (G.E.) on marble bases 1100-2200-4400
each side center. Hundreds sold hams last eleven years—guaran-
teed unconditionally. Dawson, 5740 Woodrow, Detroit, Mich.
QSL’S. Better designs; better stock; better workmanship. Free
samples t0 hams only. W2FJE, 101 Hanson Place, Brooklyn,

« Xo

VARIABLE condensers calibrated: ten point calibration against
General Radio precision standard. For a limited time, §$1.25.
WSMYB, Kiamesha, N. Y.

GENERAL Electric dynamotors 24/750 volts 200 mills,
On_twelve volts deliver 375, Westinghouse 27 1/2/350, $10
200 Watts 900 cycles, $15; 615 volts 500 watts Aireraft, $10.
Simon 500 watt 500 cycles with exciters, $8. Shghtlv used $6.
List. Henry Kienzle, 215 Hart Blvd., Staten Island, N.

QSL'S. Cartoons. Free samples. Theodore Porcher, 7 708 Nava.jo
8t., Philadelphia, Pa.

QST'S year 1916 wanted. Sell or trade issues 1919-1933.
WOEWH.

BUY, sell, trade? Cannady, 38 W. Anderson, Aurora, Mo,

SELL perfect pair RK20’s slightly used—3$10 each. W1IKE
gelling out.

TRADE—photos of station or operator or both. WOLM.

RECEIVER—National AGS, crystal, tubes, 110 volts a.c,
power supply, bandspread coils: 160, 80, 40, 20. Good condition,
For best cash offer. W3FTW, 4505 dege st , Chevy Chase, Md,

SURPLUS horseshoe 179, cobalt magnete, 60¢ each, postpaid.
Electro-Voice Mfg. Co., 8. Bend, Ind.

WANT Rider Manuals. WIDEC,

Say You Saw It in QST — It Identifies You and Helps QgT

SWAP: Code machine, ten tapes, for National 8W3 and coils.
Clarence Williams, W5ADG, Dublin, Texas.

?Y.?é\lTED——FB? general coverage coils. Carrier 115, Coronado,
alif.

C.!SI].:S. SW1L's, 100, 8 color, 75¢. Lapco, 344 W. 30th, Indian-
apolis,

QS8I, cards, neat, attractive, reasonably priced. S8amples free.
Miller, Prmter, ‘Ambler, Penn.

WESTON zero to 3000 volts d.c. voltmeter, $11. Ten other
meters. W3CG

SELL PR-10 exCellent condition, $45. Self-powered preselector,
matched eabinet, $15. W2BRE.

FIRST check $9. takes Gardiner-Levering automatic sender.
(xuaranteed new. Gissler, 3121 Jackson, Chicago.

SHELL Esco motor generator, 500 watt, 1000-2000 volts, $75.
; 0.b. Carmalt, WSDLG, 1808 Fllmore, Box 633, Ahqulppa,
'enn.

AIRLINE pilot’s complete amateur rig. Cost over $1 200. Bar-
gain-of-the-year at $500, or might consider what have you in
trade up to $100. Three hundred watts of classiest 10-20 meter
push-to-talk phone you'll ever see; also 40-meter c.w. Two-
metered modulation monitor alone worth $50. Rig includes
RME receiver. Photos only to those genuinely interested. Two
rack-panel units, black crackle finished. Will make no deal for
5everal weeks to give distant amateurs chance at it. Wm.
Graham, 6915 N. 31st Ave., Omaha, N

SELF%[:WAH Star Senior complete, $15. Want FBXA coils.

SELL RCA ACT-20 fone, ¢.w. transmitter complete to work on
10-20-160 meters, crystals, mike, tubes—nothing else to buy,
$130. Also Super Skyrider 1938 model complete with erystal
filter, speaker, $89. All equipment same as new, M. Bruno, 900
Clolumbus Ave., Ban Franciseo, Cal.

CRYBTALS: Zero cut. Guaranteed to compensate at near zero

- without oven. 80~160 meters, $1.85. Forty meters, $2. postpaid.

Holders, 75¢. Fisher Lab., 4522 Norwood St.. San Diego, Calif.

600 watt phone {ransmitier complete with tubes, overload and
remote-control relays, remote switch panel modulation per-
centage indicator, audio pre-amplifier, RF rack includes 3 power
supplies plus 2 bias packs for 47, 46, 801, 203 A, pair of HD203A's;

coils, crystals for 75 and 20 meter phone Collins and link an-
tenna matching network, Modulator rack includes 2 power sup-
phes for pp 56 and 2A3 amplifier, and pfp 838's QST approved
parts all in perfect condition, Price $400 f.0.b. Lancaster, Penn.

C, C. Smith. 595 School Lane.

QSL’'S. New. Beautiful. Free samnples. Maleco, 1512 Bastern
Parkway, Brooklyn, N. Y

METER scales: ask dealer for Ham Crystals Universal Meter
Scales for converting one milliampere Westons, Jewells, Trip-
letts into multimeters,

CRYSTALS: 80M X, $1.50. 160M~80M V, $2.25. Beautiful
molded bakelite boldens, $1. Catalog. Ham (‘rystala 1104 Lin-
coln Place, Brooklyn, N. Y.

QS1'S, 300 one-color cards $1. Bamples. &
lumbus, Ohio.

TQOL steel punches for round or amphenol sockets at manufac-
turers prices. Cuts clean bole with hammer blow. Round, $1.;
amphenol, $1.50 each postpaid. Gerett Corp., 2947 N. 30th St.,
Milwaukee,

FREE bulletin describing efficient, stable, and inexpensive Long
lines 5 meter oscillator. Write Paradio Sales Co., 124 Garrison
Ave,, Jersey City, N. J.

SELL: National ACR-136. W9SOR, 541 Stilwell Blvd., Port
Arthur, Texas.

SELL: Three band rig, Utah design, 2 xtals, neat build, metal
rack, WOSMYV, 541 Btilwell Blvd., Port Arthur, Texas.

203-A, $5. Air cell battery, $4.50. Both new. W2HNX.
G818, Free samples. Printer, Corwith, Iowa.

CRYSTALS—Unconditionally guaranteed. Supplied within 5
kilocycles of frequency you specify in 160, 80, or 40 meter band,
These are X-cut, carefully ground to deliver maximum output
and to resist fracture. Exact frequency of crystal written on box,
160 and S0 meter crystals, $1.50; 40 meter crystals, $1.85, For
(*rystals supplied to exact frequencv add $1. to above prices.

Try these crystals in your transmitter for thirty days. If not
fu!ly satxsﬁ ou may return them and your purchase price
will be intely and cheerfully refunded. Wright Radio
Laboratones, 2859 ‘Glenwood Ave., Chicago, Ill. Telephone—

2143 Indiana Ave., Co-

WAN' 1500 new QSL—SW1I. customers. Samples. Vritz,
455 Mason, Joliet, Il

%EzIKIiz RMUEBS two months oid. Cosb, 3151.20—Cash, $95.
SELL, Mardon navy receiver $10. FBX with 20, 40, 80 B.8.
coils, $30. W4OF, Aflanta, Ga.

EXCELLENT slightly used equipment. 100X8 and 8W3 Na-
tional receivers. Transmitters; power supplies; frequency meters ;
test instruments; comelete portable station; many other items |
Canadians attention. Special list of eqmpmont located in Can-
ada. Write for complete list—now. Glassford, W2EQK, 1934
University Ave., N. Y.
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QSL'S—highest quality—lowest prices. Radio Headquarters,
Ft. Wayne, Ind.

FABERADIO, Sandwich, Illinois guarautees crystal satisfac-
tion. Catalog 37 is ready.

QSL’'S—2 color—$1. hundred. 8amples. (Stamp)} WSNOS.

CRYSTALS: Eidson T9 dependable, powerful X cut, 40 and 80
meter bands $1.60, 7301—7500 Lilocycle range $2., spot fre-
?uenclea $2.50, postpa,xd Our special grinding process resists

racture, gives greater barmonie output. Lom are T9 crystals
with any—you be the judgs e. Fully guaranteed., T9 ceramic hold-
ers $1.10 posbgaxd C.0.D.’s accepted. T9 crystals for sale by:
Pembleton Labs., Ft. Wayne, Ind.; Radio Shop, Butler,
Mo.; Southwest Radio Supply, Dallas, Texas. T9 crystals or

holders for sale by: Hieronymus Radio, 85-34 209th St., Queens

illage, N. Y. or Eidson’s, Temple, Texas.

‘SELL on ten day trial, Send only $5. with order, HROs $129.70,
C100Xs $99., NC100s $89., 8X16 $89., Bretmg
1 s $69., ACR-175s $69., SX15 Sky Challengers
$59., 9 $54 PR-10s $39., ACR-136s $39., Sky Buddies
£19., FBYs §19., SW3s $12.50, other used sets. List free, Write.
Bob Henry, WOARA, Butler, Mo.

BUY any new receiver, transmitter, or parts on my own 6% plan
with less cost, Trade in your equipment. All receivers shipped on
ten day trial, It's to your advantage to write me. Bob Henry,
WOARA, Butler, Mo,

CRYSTALS: Unconditionally guaranteed, = five kilocycles,

7000-7500 kea, X cut $1.85, low drift $2.20. 3500 or 1758'

X cut $1.65, low drift $2. 20 postpaid. A. E. Rydberg, WQAED
Mitchellville, Towa.

WANTED: Sylvania carbon plate 841, WOAED.
YOR Sale: Pair WE261A's used, good condition, $15. WOMKC.

JRYSTALS: ground to order. 160-80, X cut = five kilocycles,
$1.50. Spot frequency $2.50. Three semi-finished, 80 meter
blanks, mcluding earborundum, $1.20. Holders, $1 fit GR
jacks., Bpeedy delivery. William Threm, W8EN, 4031 Davis
Ave,, Cheviot, Ohio.

TELEPLEXES, mstructographs. omnigraphs,
bought, sold. Rvan s, Monroe City, Mo.

CRYSTALS: Bee October Hamads. The Ransom Lab.
USED Comet Pro—erystal filter. WSANT.

NEW receivers, WSANT.

USED receivers, WSANT.

ECONOMICAL oscilloscope kits, WSANT.
TRANSMITTER kits. WSANT.

EQUIPMENT. built to order., WSANT.

NEW and used transmitting tubes. W8ANT.

ALL lines of new and used equipment. Parts bought, sold and
exchanged. Write to Bouthern Ohio’s only amateur owned ama-
teur business, Jos. N. Davies, WSANT, 2767 N. Bend Rd., Sta.
A., Cincinnati, Ohio.

SELL QST's almost complete 1920 through 1936—all A-1. Tom
Chase, 103 Wilson Ave., E. Providence, R. 1.

TWO months old and going strong. That new R9 crystal and
bolder $1.25 in the 80 or 160 band. R9 Crystals, Arnold, Pa.

SELL: complete 160 fone station 150 watts SW3 receiver. All
$90. W9KQC, Anoka, Neb,

SELL five tube 8W receiver, aluminum chassis, tubes speaker
complete as described League Handbook $18. WSARP

SHORT wave listener’s, amateur’s attractive sensamonal de-
siﬁ!iled Q8L’s. Samples (stamps), WS8ESN, 1827 Cone, Toledo,

vibroplexes

ALUMINUM ca.ll letter plates, }4% x 2*
$1.50. WSESN,

%%AIESMITTER for sale, Bargain—3195. (CW-fone) Inquire

CALLBOOKS (December) $1.25 from WS8DED.
CRYSTALS? Bliley (special offer) Write WSDED.

QSL'S. WS8DED QSL's. Unbeatable.
WS8DED, Holland, Mich.

’x 644, One $1., two

Samples? (stamp)

Announcing the JUNIOR MODEL MAC KEY $4.95
{ can't take all the space necessary to describe this excellent
little speed key, Neither myself nor our mutual friends the dis-
tributors who'll handle it, make enough profit on it to spend
money, advertising its merits. I've got to content myself with
this initial announcement and hope that the thousands of op-
erators who're my good friends will pass the word around.

Bor the newcomers, especially youngsters, who're tempted by
wretchedly designed misfits that won 't work, offered as Ieadem at
ridiculous prices, thisnew JUNTOR MAC KE bealife-saver.,

Go to your nearest jobber fo :u $t! Or write me for tshz ggf\e
8,
‘T'. R. McElroy

175 Congress Street Boston, Mass.
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A BIG YEAR
FOR RADIO

Ad. No. 1

How big for YOU?

New jmprovements — new designe — new fields — have
opened great opportunities for men with adequate modern train-
ing. What are YOU going to do about putting yourself in
line for the better jobs that are waiting to be filled with trained
men? 1938 will be another great year for Radio. Training now
will “get you there in time.” Our course in Practical Radio
Engineering will set you on the right course. Write for facis.

NEW BOOKLET JUST OFF THE PRESS!

Hyery .ambitious man who wants (o gel
ahead in Radio should read *‘ The CREI
Tested Plan for a Future in Practical
Radio Engineering.” 48 pa;u—-—fully
illustrated — cr d with tnfor

Werite for Free Copy Today I

8 CAPITOL RADIO
£ Resie, Pres. ENGINEERING INSTITUTE

WASHINGTON, D. C. NEW YORK CITY
14th and Park Road 29 Broadway

Dept.
Q-12

NOW |

YOU CAN SEE
iT DEMON-
STRATED AT
YOUR
DEALER'S

AMERICAN CODE READER

Now that the first rush of orders has been taken care of we
want to take a deep breath and say: “'Thanks.”

To you Hams who have waited to actually see the Code
Reader before buying, we say: “Go to your Jobber today.”
He has it on demonstration. You'll see how efficiently the
Code Reader takes code at all speeds up to 125 wpn. You'll
see how the besginner can use it in conjunction with the
American Audio Qscillator to permit him to see and hear his
fist at the same time . . . thus enabling him to Improve it. You'll
also see how to make persona! tape recordings when the Code
Reader is connected in series with a key and 4.5 dry cell.

Yes, sir, just walk into your Jobber today and walk out with
the Code Reader. The list price, less tube (1-76).......$20

Amercod Tape, 250 frrolls.. ... vvvnenniines Each 25¢

AMERICAN COMMUNICATIONS CORP.
1650 Broadway Dept. Q-12 New York, N. Y.
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Your Nearest Dealer Is Your Best Friend

Your nearest dealer is entitled to your patronage. You can trust him. He is equipped
with a knowledge and underslanc?;ng of amateur radio. He is your logical and safe
source of advice and counsel on what equipment you should buy. His stock is complete.
He can supply your needs without delay. His prices are fair and consistent with the
high quality of the goods he carries. He is responsible to you and interested in you.

Patronize the dealer nearest you—You can have confidence in him

ATLANTA, GEORGIA
Wholesale Radio Service Company, Inc. NEW YORK, N. Y. )
430 West Peachtree Street, N, W. Wholesale Radio Service Company, Inc.

“The World’s Largest Radioc Supply House" 100 Sixth Avenue
“The World's Largest Radio Supply House™

BALTIMORE, MARYLAND
Radio Electric Service Co.
3 N. Howard St. NEW YORK, N. Y.
Everything for the amateur Harrison Radio Company

12 West Broadway
“The Friendly Ham Supply House™

BOSTON, MASS.
Wholesale Radio Service Company, Inc.

110 Federal Street
“The World’s Largest Radio Supply House"

PHILAD
BRONX, NEW YORK LADELPHIA, PENNSYLVANIA

Wholesale Radio Service Company, Inc.

549 East Fordham Road Eugene G. Wile :
“The World's Largest Radio Supply House™
10 S. Tenth Street

—~

BUFFALO, NEW YORK .
Radio Equipment Corp. Complete Stock of Quality Merchandise

326 Elm Street
WS8O0BK — Ham, service and sound equipment — WBOLB

BUFFALO, NEW YORK PROVIDENCE, RHODE ISLAND
Dymac Radio W. H. Edwards Co.
916 E. Genesee Street 32 Broadway
Complete Line Ham and BCL Equipment Cl. 2080 National, Taylor Tubes, Hallicrafters. Complete amateur supply house

JAMAICA, L. I.
Wholesale Radio Service Company, Inc. RIGHMOND, VIRGINIA

90-08 166th Street (Merrick Road)
“The World's Largest Radio Supply House™ TI"SeQ‘]A\/‘\'/nOBIidg(;;?S:tny

W3EHL—""The Virginia Ham Headquarters"—W3FBL

MONTREAL, CANADA

Canadian Elec. Supply Co., Ltd.
285 Craig St., W.

CQuuality parts and equipment for discriminating buyers ROCHESTER, NEW .YORK
Radio Parts & Equipment Co.
NEWARK, N. J. 244 Clinton Avenue, North
Wholesale Radio Service Company, Inc. Complete stock amateur-BCL parts. Standard discounts

219 Central Avenue
“The World’s Largest Radio Supply House™

SPRINGFIELD, MASS. e L
NEW YORK, N. Y. Redio | S. S. Kresge Company "§
Gross Radio, Inc. 1540 Main Street
51 Vesey Street Standard discounts, standard lines. Advisory service: W1JQ, W1FOF

Fair dealings plus fair prices. Anything in radio
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You Are
Protected
WhenYou Buy
From QST

Advertisers

q “Advertising for QST is
accepted only from firms
who, in the publisher’s
opinion, are of established
integrity and whose prod-
ucts secure the approval of
the technical staff of the
American Radio Relay
League.”

Quoted from QST’s advertising rate card.

Every conceivable
need of a radio ama-
teur can be supplied
by the advertisers in
QST. And you will
know the product has
the approval of the
League’s technical

staff.

The cAdvertisers

Aerovox Corporation 100
American Communications Co: 126
American Lava Corporation. 121
American Microphone Company, 117
Amperex Electronic Products, Inc, 70
Astatic Microphone Laboratory, In 102
Atkins & Brown . 7

Birnbach Radio Company, Inc......c.ovoveenuens . 104

Bliley Electric Company. ... 109
Burgess Battery Company 85
Candler System Company 103
Capitol Radio Engineering Institute....... . 126
Cardwell Mfg. Corp., Allen D s 64
Centralab. .. .o ovavanrnaas 69
Code-Craft 12

C.ohen's Sons, Ltd. I 119
Collins Radio Lompan ov., 2
Consolidated Radio Corporal 119
Cornell-Dubilier Corporation 112

Coto-Coil Company, Inc...... o 112

Delaware Radio Sales Company 115

Delco-Remy Corporation 99
Dodge's [nstitute. .. .... 109
Douglas Radio Products 105
Eitel & McCullough, Inc.. . ... v oo iviiiaannnvens 37

fjardmer Levering COmMPaNY . oo vavvrnerreracenas
General Electric Company ... .. ...

General Transformer C orporation
Gordon Specialties Lompany
Gross Radio, Inc.

Gulf Radio Schoo!

Hallicrafters, Inc., The
‘Hammarlund Mfg Lompany. inc.
Harvey Radio Compa
Harvey Radio Laboratories, Ine..
Heintz & Kaufman, Ltd.. ......... .

Hipower Crystal Company. . ... ..coaevrencacsnas

Instructograph Company, . .. .. vvvrnvasaroraeans
International Resistance (‘ompany . -
Isolantite, InCo...vuvae i vnnansanns

Jefferson Electric (,omgany
Johnson Company, E.

Kato Engineering Company. ...... . .o 121
Kenyon Transformer Company, Inc............... 5

Loeds, . verernnniesnnscnnss ,
Togan Company, Les.. o oo v vvenvnvcrcrrrornacnnn

Mallory & Company, Inc., P. R
assachusetts Radio School .
cElroy, T.Ro. .. cvaienenns
cGraw-Hm Book Company .
Meissner Manufacturing Com

Midtand Television, Inc. 86
Mims Radio (,ompany 114
Monitor Piezo Products 120
Montgomery Ward i3
National Carbon Company, Inc........c..........
National Company, Inc....... lov. 3,61, 94, 103, 108
Newark Electric Compan
New York Y.M.C.A. ools 121
Ohmite Manufacturing Company ... c.svssusesvsse 76
Petersen Radio Company . 10§
Port Arthur College. .. .. 105
Precision ApparatugCorporation #4
Precision-Piezo Service. .. ..o.ricisaaviatoraaarans 98
R(,A Tnstitutes, InC.. ...\ vivsisierninnienis.. 17
RCA Manufacturing Company, In .Cov, 4, Inscrt 95
Radio Mfg. Engineers, InCo. ..o civvnineiarisass 129
Radio Supply Company........ . . 115
Radio Transceiver Laboratories. 96
Ramsey Publishing Company . .. 109
Raytheon Production (,orporatxon 87
Scientific Radxo Service. . 117
Shure Brothers, . ... .. 94
Bignal Electrlc Mfg. Company . 100
Holar Mfg. Corporation, ..., .... 102
Htandard Transformer Corporation. NN . 90
Sun Radio Company.....ce.eeuus . .. 118
Supreme Instruments Corp 97
Taylor Tubes. Inc,. oo o vvnenersninnnn A . a1
Teleplex Company......... w121
Terminal Radio Corporation....... . 115
Thordarson Electric Mfg. Company.... 65
“Trimm Radio Manufacturing (,ompany. 121
Triplett Electrical Instrument Co., The 93
Turner Company, The......... 104
United Transformer Carporation. .. 130
Utah Radio Products Corporation. . ..o 124
Valpey (,rysta]a. The, o vvrivresssciannnreererrnan 109
Vibroplex Company, The......c.vvevirasenansns 26
Wilson, Willard S...........0he0s frseamreeavrenan 105
VaxleyY.ceoovroons vreeresaan aarrrereraan PN 62
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The DB-20 Preselector when con-
nected to a superheterodyne re-
ceiver adds several valuable
features to the performance of any
receiver.

HERE ARE THE DETAILS

1. Frequency coverage is from 9 to 550 meters
(550 KC to 32,000 KC) coinciding with the
range incorporated in the RME-69 and
other receivers.

2. Average gain of the two stages of tuned
circuits is uniform between 20 to 25 db.
when used in conjunction with the RME-69.

3
4

Signal to image ratio averages 50,000 to 1.

Power supply is self-contained, not depend-
ing on the power from the receiver.

5. Input circuit is so designed that either a
single wire Marconi type antenna or one of
the doublet types may be used.

B-20 » RME

SIGNAL AMPLIFIER axo IMAGE REJECTOR

6. Qutput impedance of the unit is approxi-
mately 300 ohms so that direct connection
may be made to the input of the RME-69
without mismatch.

7. The DB-20 has its own gain control in addi-
tion to the regular six band switch and
finger-tip control mechanism.

8. The cabinet is identical in design and finish
to the regular RME-69 cabinet and matches
it in every detail.

9. Cabinet size is as follows: 914" high, 914"
wide, 1014" deep, either black or gray
crinkle finish.

10. The entire unit is rigidly built and tested to
RME specifications.

11. The tubes used in the DB-20 are two 6K7
amplifiers and one 80 rectifier.

WRITE FOR CIRCULAR

RADIO MFG. ENGINEERS

INC.
PEORIA ILLINOIS

No matter what receiver you are now using, if you
desire to boost the signal strength and at the same
time decrease the image response of your present
reception, give the DB-20 preselector a trial.
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PLATE TRANSFORMERS

Primary 105, 115, 220, 230 Volts A. C.
50-60 Cycles

PA 110 515 or 625 each side of center at
- 200 MA. 400 V.D.C. or 6 00

500 V.D.C. Your cost. v o vcoveunnnsnns

PA 11 1 ;"38 /6\":58 C":’Chlﬂde of center at
t
600 or 750. Your cost. « ... voase $1 0. 20

PA 112 1950 or 1500 aach sude of center
b Ljet (SJOO A;ol())C voltege 1050 o
1250. PA-6, List Price $32 Your 19.20

PA_1 1 3 1750 or 2100 each side of center

at 500 M.A,; D.C, volt- $26 10

age 1500 or 1750. Your cost. . ... ..

or each side

PA 114 1750, 2350, 3000 3500 h sid
- of center st 500 M.A.; D.C. voltage

1500, 2000, 2500 or 3000. (our $45 60

COSE, v v rssemunnnaaansncsasnnsconns

PA 154 3500, 4000 each side of center
- at 500 M.A. 3050 $60 oo

V.D.C. or 3500 V.D.C. Your cost.
PA_1 55 1250 or 1500 each side of center

t 750 M.A; D.C. volt-
tage 1050 or 12650 Your co;t. o vo . $30-00
PA..1 15 gob:&ss’plgg% trénstéggrs'fochlg?O%

s ome o twe 85 recifer: Your' §6,00

PA 11 6 1250 or 1500 each side of center at

300 M.A,; D.C. volt- $1 3.80

age 1050 or 1950. Your costss. ... ..

PA 1 1 7 3500 or 3000 each side of canter at
1 ampere, 2620 V.D.C. 9 00
or 3050 V.D.C. Your cost. vovuvaons .

PA 1 1 8 1750 or 2400 sach side of canter st
MA.; D.C. volt- $21 oo

age 1500 or 2000 Your cost.venn.sn
PA 1 1 9 1500 or 1750 each side of center at

UTC VARIPOWER

plate transtormers will give you the
WANTED VOLTAGE.THEY NEVER
BECOME OBSOLETE. They can be
used again and again if other
voltages are required.

A wide range of voltages and currents are obtainable from
UTC VARIPOWER plate transformers when used in various
circuits. The chart below will facilitate in determining the one

best suited for your general requirements. 1250 or 1500, Youimc%st D C vou oae $45 .60
Full Wave~—Normal Full wave 110 V. on 920 V, Pri. Bridge
Trans. No. Low V. Taps High V. Taps Low Taps High Taps Low Taps High Taps

PA-110 400V-200MA 500V-200MA 200V-250MA 250V-250MA B00V-120MA | 1000V-120MA
PA~111 600V-350MA 750V~-350MA 300V-400MA 375V-400MA | 1200V-200MA | 1500V-200MA
PA-112 1050V-500MA | 1250V-500MA 520V-400MA 625V-600MA | 2100V-300MA | 2500V-300MA
PA~113 1500V-500MA, | 1750V-500MA 750V-600MA 875V-600MA | 3000V-300MA | 3500V-300MA

1500V-600MA | 2500V-500MA 750V-600MA | 1250V-600MA | 3000V-350MA | 5000V-300MA
PA-f14 2000V-550MA | 3000V-500MA | 1000V-600MA | 1500V~600MA | 3000V-350MA | 6000V~300MA
PA~116 1050V-300MA | 1250V-300MA 525V-350MA 625V-350MA | 2100V-175MA | 2500V-175MA
PA-117 2600V-1A 3050V-1A 1310V-1.2A 1525V-1.2A 5200V-650MA | 6100V-650MA
PA-118 1500V-325MA | 2000V-325MA | 750V-375MA | 1000V-375MA | 3000V-210MA | 4000V-200MA
PA-119 1250V-1A 1500V-1A 625V-1.2A T50V-1.2A 2500V-650MA | 3000V-650MA
PA-154 3050V-500MA | 3500V-500MA | 1525V-600MA | 1750V-600MA | ¢100V-300MA | 7000V-300MA
PA-155 1050V-750MA | 1250V-750MA 525V-850MA, | 2100V-450MA | 2100V-450MA | 2500V-450MA

NITRD TRA
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AMATEUR RADIO STATIONS

VE4LQ, Edmonton, Alta....... P 56, June
‘W1AVJ, Concord, N. H........0vvvvunnn... 53, Bept.
W2BCP, Brooklyn, N. Y..........cconvunn. 53, Sept.
W2CRY, Riverhead, N. Y........ .......... 39, Qct.

W2EVYV, Jackson Heights, Long Island. ... .. 50, Jan,

WRUSA......vvvvianns [ Crea e 62, Sept.
‘W4PL, Shepherd, Tenn. ... 56, June

W5F1Y, Okemsah, Okla. i
W5ZA, Roswell, N. M., .......conviiinnnns
WECNE's MobileRig.............c.cvvn...
W6HG, Inglewood, Calif............. .
W8NZ, San Francisco, Calif N
W6SN, Los Angeles, Calif............, RN
W8DK, Mt. Clemens, Mich.................
W8POQ, Cleveland, Ohio. .................
W8QAN, Pittsburgh, Pa.......ccc.oiinivinss
W9SDQ, Indianapolis, Ind..........
WOWFV, Rifle, Colo....... P
KBAA, Canal Zone, .. .......... e
K7EVM, Fort Yukon, Alaska. .. .

AMATEUR REGULATIONS AND

LEGISLATION
30-Me. 'Phone. .. ..oviiiiiiii e 21, Qct.
A-2 Prohibited on 28 Me.... ... ...c.cveuuues 43, Dec.
Age LImit?. .. . oovtiiviine e 20, May
Age-Limit Bills. . . ................ 22, July
AtBab,....ooiiniiiiiin e, ... 26, Apr.
C.CILR. Notes. .......coovnvenen cee 22, July
C.C.LR. Plans . 28, Apr.
Cairo Notes. ........ e .3 32, Mar.
Cairo Proposals. .. .....oooviinivnenennean. 22, July
Capada, ... vvriii e, 19, May
Changing Address ......................... 20, May
Class-A Code Bxams. . . ... ................ 19, Aug.
Clonferences. ... ... ... aaie... e, 18, Nov.
Examination Schedule 20, Jan,
F.C.C. Notes. ............. . 23, Sept.
F.C.C. Report. ... . 27, Apr.
Flood Order. .. ... cooniinnirerannnnnn. 82, Mar,
Ctovernment Reorganization. .. ............. 33, Mar.
Havana.............. Fassennaarrioany 19, May; 21, July

Hawaiian Traffic. . .. 23, Sept.

Improving DX. ... 29, July
Licensed Operators., . 20, May
Operator Rules. 19, Aug.
Pan~-American Trs.ﬁ&c 19, Aug.

The Fourth C.C.LR. at Bucharest Paves the
Way for Cairo {Lamb and Stadler)........ B, Sept.
Washington Notes, U.H.F. Allocations . .21, Jan.; 18, Nov.;

7, Dec,
ANTENNAS, TRANSMISSION LINES
AND MASTS

A Cheap and Easily-Constructed Unguyed
Mast for Vertical Antennas (Exp. 8ection) . 54, June

A New Kind of Skyhook—The Ladder Mast
[ 65 N 18, July

A Rotary Spider-Web Loop Autenna w:th
Reflector (Lugar). ... ....coovvvnrnennans 25, Dee.

A Simple and Inexpensive Rotary Beam An-
tenna for 28 Megacyeles. . . ... .. 50, June
A Simple Directive Antenna (Asson) 42, Feb.

An Effective Linear Filterfor Harmonics (Hawk-
3 R 19, July

Antenna € ouplmg System (Exp. Section).

81, Sept.
Cloncentrated Directional Antennas for Trans—

mission and Reception (Reinartz, Simpson). 27, Oct.
Directed Vertical Radiation with Diamond An-
tennas {(Moore and Johnson)............ 21, Apr.

How Long Is a Quarter Wavelength? (Hawk—

3T )2 N 32, Nov.
Long-Wire Directive Antennas (Graham)..... 42, May
Making the Most of Directive Antennas (Wal-

L7 vevians 35, Nov.
Match and Mis-Match (Seeley)............ 24, Nov.
More on the Directivity of Horizontal Antennas

(Grammer) . . ..voereeenvsenneonnsnnnnsas 38, Mar.
On Eliminating Harmomcs (Exp. bectxon) 52, Sept.
QOutput Coupling Method (Exp. SBection). . ... 52, Feb.
The 100-Foot Lattice Tower at WgDNP (Wil-

liams)......... PPN Cereienaaes 24, June

Three-Band *“Automatic” Antenna (Exp.

Section) . .vivienrensiiirtencnasisasanen, 54, June
Tuning Indicator-(Exp. Section)., wee.. 83, Feb,
Twisting Heavy Guy Wires (Exp. bectxon) &5, Jan,

ARMY-AMATEUR RADIO SYSTEM
A.AR.8, Members Needed........ ..u00euss 59, Apr.

Army-Amateur Radio System Actxwtxes 28, Aug.; 39, Sept.;
31, Nov.; 32, Dec.

Winners, A.A.R.8. Code Speed Contest. .. ... 81, Apr.
AWARDS
1936 Hiram Percy Maxim Award Goes to
WBEFC (C.BD.) .. cvivrenanrnnnnnannnss 11, Aug.
Additional WAS Members. ............ 81, Feb.
Announcing: The DX Century Club........ 59, Sept.
Awards (LARUD . ......ccoovennt 50, Mar
Cairo Survey Award Won by Faries. ... 57, May
DX Century Club. ....oiniiiiiieininenns 51, Nov.
The Hiram Percy Maxim Memorial Award
[0 500 2 2 TN 10, Feb.
WSDPY Wms Paley Award (C.B.D.). 8, July
WAC (1936 Is8uances) . .. cvsseerrrnsonnrsas 54, Aug.
WAC (January-June, 1937, Issuances). .. 49, Dec.
WACRuUles. . ......cvovnntrrrnneavennsoes . 48, Nov.
WAC (Tabulation)........ vaes 43, Oct.; 49, Dec.
WAB. Club. ..o iviinrniinninsenansnnenss 60, Sept.
BEGINNERS
B.C. Interference from Code Practice Oseil-
lators (Exp. Section).......ovvvevvnnnn ve. 76, Mar.
Cuode Practice Stations. ........oooiviiennn 59, Feb.
Educational Radio Broadcasts Over W1XAL . 88, Feb.
Radio Course Starts. . ..............cvienns 8, Oct,
BOOK REVIEWS
Old Wires and New Waves (Harlow) . . 94, Jan,
Telecommunications: Economics and Regula-
tion (Herring and Gross). . .......c.c.0u.. 108, Feb.
CALLS HEARD
47, Mar. 85, Sept.
COMMUNICATIONS DEPARTMENT
20-Year Club......... Cebieaanseaaes 59, Aug.; 63, Bept.;
51, Oct.; 54, Nov.; 58, Deo.
A-1OperatorClub. . .....covenviiinnnnnnae 54, Sept.
Attention, R.C.C. Applicants 58, Jan.
Brass Pounders’ League. .. ... 62, Feb.; 56, Mar.; 58, Apr.;

60, May; 64, June; 40, July, 58, Aug.;

65, Sept.; 48, Oct ; 532, Nov.; 53, Dee.

Election Notices (S.C.M.8)......cocnnn 64, F'eb.; 62, Apr.;
66, June; 61, Aug.; 51, Oct.; 57, Dec.

Election Results (S.C.Ms)........ .65, Feb., 63, Apr.;
67, June; 62, Aug 52, Qct.; 68, Dec.

New South Carolina Section Created........ 61, June
(). Bt i s isissanesaassss 89, Mar.; 62, Apr.; 54, Dec.

The Hz.ywue Net
The Horse Traders Association. ...

WIAW . L i iiirieriarairasesraaasen 59, Feb.
WIAW on Summer Schedule............... 37, July
ZONTESTS AND TESTS
1937 A.R.R.L. Field Day Results (E.L.B.) ... 11, Nov.
1937 DIDC, .. it 60, Aug.
1937 PA DX Contest, . ... Ceraneaens veessss 49, Nov.
1937-38 1.75-Mec. DX Tests gPerry) .. .. 56, Nov.
56-Me., Field Day........0c0v0e. . . 37, July
568-Me. International Contest. .. ............ 53, Dec.
AR.R.L. Announces August Low Power Con-
test (FEH.) . .. oovrierierianenrsonnrens 13, Aug.
ARR.L. Copying Bee Results (B.LB. &
TWY)....... veerraessss 18, Aug.
A.R.R.L. (,opymg Bee— Dec. 10th .......... 16, Deo.
A.R.R.L.'s Ninth International DX Competi-
tion (Handy). .. .ovevnrreiiinnencnnnnnes 25, Feb.
hmouncmg—Eighth AR.R.IL. Sweepstakes
(Handy) . o covvenvrennrrnernenscannsen 43, Nov.
&nnouncmg-—The Maxm: Memorial Relay
FEH).....oovviiiiviinnns [ 11, Feb,
August '36 Field Day (E. L.B § J .. 28, Jan.




- Polish DX Contest

' Navy Day Receiving Competition. .. ..

. O.R.8. Party Results

50, Feb,; 35, Mar.; 43, Apr.; 27, May; 30, June;”

Bragilian DX Contest, .................... 59, Feb,
Canada-U.B.A. Contact Contest............. 25, Apr.
.Code Speed Contest, ............... PO 81, Jan,
Pakota Division QSO Party Results. ........ 62, Apr.
" DX Competition Policy (FEH.)........... 21, May
Corrections. . ... ...oconsvnnnnnnns 63, June; 39, July
Fifth Annual A.R.R.L. June Field Day Con-
test (FEH.) ... o.iiiiiiiiriivncnrrnny 57, June
High Sweepstakes Scores. . ...........ovvee. 58, Jan.
How Would You Do It? (Problem Contest)... 25,Jan.;

25, July; 46, Aug.; 35, Bept.; 38, Oct.; 42, Nov.

Hungarian DX Contest...........
Irish DX Contest................
Low Power Contest Results
M.R.A.C-A.R.R.L. 56-Me¢, Cup Announce-
ment (FEH)......oovviiiininnneninnn,
N.N.J. QSO Party Results. .. ..............
Navy Day Competition—1936 (E.L.B.).....

0.P.8. Contest Winners.........
ORB-OPS. ResultB..covvevrrrinennnnnne.

Official Relay Station Doings. . .............

Post Mortem—1937 DX Contests (B.G.).....

' Results, 1937 DX Competition (Battey)......

Results N.E, Birthday Party
Results 8.A.R.R.L. Contest. ...............
The 1938 Sweepstakes (Battey)
The 1937 Governors’ to President Relay (Wil-

Hams). ... oo ieviiiire e,
The 1937 VK-ZL Contest (Petrie)...........

. The Canada-U.8.A. Contact Contest (Cooper

. The M

and 8axon). ... .ottt
The (Governors-to-President Relay (F.E.H.) ..
axim Memoriul Relay (F.E.H.).......
The VEK-ZL 1936 DX Contest Results (Rag-
leaB) . oottt it e e

' W3FAR Wins 28-Mec. Contest (F.E.H.). .....
. W3FTK Wins '36-'37 O.R.8. Competition. . .,
' WBKFC Leads April O.R.8. Party

CONVENTIONS

1937 West Gulf Division Convention........
Dakota Division Convention. ..............
Midwest Division Convention (1936). .......
Northwestern Division Convention..,.......
Roanoke Division Convention (1936)........
The 1936 Central Division Convention.......
The 1936 Northwestern Division Convention .
The Hudson Division Convention (1936).....
The Maritime Division Convention..........
The New England Division Convention......
The Beventeenth Pacific Division A.R.R.L.
Convention (1936).........c0000uevnsas
The Southeastern Division Convention (1936)
Vanelta Division Convention (1936).........

EDITORIALS

AARS. and NCR.(KBW).........vvus
Amateur Age Groups (K.BW.).............
Amateur Service (I KB.W.).......cco0vvnes
Board Meeting (K B.W.).....oovviienniaes
Calling Practice (KLBW.) . .....oiivvninnnn.
CQ on 30 Me. (K.BW)) .....
Emergency Control (K.B.W.) . .
In Memoriam (KB.W.).......0 ..oovvennnns
Honest Signal Reports (K. BW)............
Tog-Keeping (KLBW.).....ovviiininerienan
Marconi’s Passing (K.B.W.)....... e
Qff-Frequency (KLB.W.) . ... v iininneernns
On 29-30-Me. Occupancy (KRBW).........
Operating (C.B.D) . oo ivnerivienennens

References to QST Advertxsmg (K.B.W.).....
Review of 1936 (KB.W.)........couvven -
S 8cale (KB.W.).oviueiiiininnieinninnnnas
Signal Btrength Reporting (K.B.W.).........
8pacing Code (KKB.W.).........cvvvveenns
The Ohio Flood (K. BW.).............. e
‘The Bpirit of Progress (KB.W.)....... ..
U.H.F. Allocations (KBW)...............

61, May
61, May
21, Deo.

35, July
98, Jan,
43, Mar.
50, Nov.
81, Sept.
50, Oct.
60 Apr.
98, Jan.

35, May

45, Mar.
44, Sept.

48, Sept.
12, Jan,
10, Apr.

47, June
29, July
60, Sept.
39, July

43, Dec.
114, Sept.
76, Jan,
42, Dec.
88, Jan.
78, Jan,
112, Feb.
98, Feb.
10, Nov.
90, Aug.

84, Jan.
88, Jan.
90, Jan.

7, Aug.
7, Sept.
7, May
9, Apr.
7, May

EMERGENCY AND RELIEF WORK

Amateurs Provide Communication During Ice

F 2T ¢ < 53, Mar.
Editorial, . . 13, Mar.
Fload Notes. . .....covveiiniiairnnunn, .. 55 June
Flood Relief Communications (Mathews). ... 14, Mar.
3.C.A.R.A. Emergency Transmitter Contest.. 59, May
“In the Public Interest, Convenience and

Necessity” (DeSoto)......vvveviiiinnnens 11, Apr.
Join the Emergency Corps.........cvnvvsan 60, Feb.
New A.E.C. Members. ...........vvvnnen.s 63, Feb,

Practical Organization and Equipment for
Emergency Operation (T'ynes)
QRR—Oregon. . ..c.cvvvvivanennnnen

=QRR Preparation (Burchfield)..............
Re:Flood Work. .. .....c.ovvvviiinnnnenas
South Dakota Emergency......covivveeannn
Susquehanna Emergency Net. . .............
The A.R.E.S, 1.75-Mec. 'Phone. . ............
TVA Flood Net (W4PL) . ....ovvvvnenvnnnn.
EXPEDITIONS
. . . 78° North, 72° West (Sayre)........... 27, Dee.
Amateur Radio on the Harvard-M.LT. Eclipse
Expedition to Siberia {(Belvidge)........... 9, Jan,
Bowdoin-Kent's Island Expedition.......... 60, Aug.
Father Hubbard Aretic Expedition.......... 53, Nov.
MacGregor Arctic Expedition......... 60, Aug.; 50, Oct.
MacMillan Arctic Expedition............... 60, Aug.
New Guinea Expedition.......... 46, Oct.
Smithsonian-Roebling Expedition. . 57, May
VE2KI ... ittt iiiniiniranes 46, Oct.
With the Expeditions..............ovnnnnn 62, Sept.

EXPERIMENTER’S SECTION

January, page 54:
Note on Decoupling Circuits (Offner)
An Impedance Bridge (Kirk)
Twisting Heavy Guy Wires (W1JPE)
Andio Oscillator Eeying Monitor Without Relays
Kink for Soldering Coil Prongs
February, page 52:
Output Coupling Method
Meter Switching
Tuning Indicator
Another Use for the Auto Transformer
‘The Two-Tube Receiver on Ten Meters
A Modified Crystal Oscillator Circuit (Honneil)
March, page 48:
Sereen Voltage for the 616
Excitation-Controlled Keying Oscillator
Protective Device for Battery-Operated Receivers
(Robbins)
A Bimple Audiometer
B.C, Interference from Code Practice Oscillators
Electronic Mixing for Monitoring
Simple Band-Change Switch
May, page 51:
Eliminating I.F. 8hift—A Heterotone Circuit (Conley)
‘The BH Rectifier for the Ford Coil Plate Supply (Val-
aren)
Modulation Monitoring with the Oscilloscope Having
No Sweep Circuit (Patrie)
Plug-In Chassis Connections (Yung)
100-ke, Calibrating Oscillator
Curing Filament Hum
June, page 53:
A Midget Transceiver (Harbidge)
Beam Crystal Oscillator with Transformerless Power
Supply
Three-Band “Automatic” Antenna
A Cheap and Easily Constructed Unguyed Mast for
Vertical Antennas
July, page 32:
A Third-Harmonic Filter for Push-Pull Amplifier
(Hawkms)
Improving Efficiency on 56-Mc. (Hansen)
“Junk-Box” Frequency Standard
August, page 50:
An Inexpensive Time Delay Relay (Smith)
Break-In Operation with a Dynamotor (Valgren)
Measuring R.F. Power with an Exposure Meter
(Hannah)




Keying a 53 (Meechan)
Grid-Modulstor Coupling (Bunt)
September, page 50:
6E5 Crystal Oscillator and Meter Substitute (Richards)
Regenerative Audioc Amplifier for C.W, Selectivity
¢(Diehl)
Antenna-Coupling System {Jeffrey)
On Eliminating Harmonics (Blitch)
Variable-Frequency Crystal Holder {Sorensen)
Qctober, page 41:
Power Supply for Battery or A.C, Use
Drilling Glass, Porcelain and Pyrex
'Phone Monitoring Kink
Yet Another Use for the Magic Eye
November, page 46:
Regulated Plate bupphes
Key-Click Filter
Stabilized Audio Oscillator (Stoecke)
December, page 44:
Frequency Meter, "Phone Monitor and Keying Oseil-
lator
Harmonic Reducing Circuit
Inexpensive Stage Switching Cireuit
Replacing Magnetic Speaker with D.C. Dynamic
Regenerative Doubler
Mounting Trimmer Condensers

FEATURES AND FICTION

CQPITC (Burieh) .. .oovvvvvnnrcnneninnn.s 9, Aug,
Dixie Jones' Owl Juice....... 33, Mar.; 27, Apr.; 48, May;
58, June; 27, JuLy; 26, Aug.; 43, Dec.

Priority (Castner). ....ocovcenauserneannnes
‘What They Don’t Know Won't Hurt 'Em
(Evans). ........ beveesessanesasarsannna 31, Jan.

FREQUENCY CALIBRATION AND
CONTROL

100-Ke. Calibrating Oscillator (Exp. Section).. 53, May
A 100-Ke. E.C, Oscillator for ¥Frequency Check~

ing (MIX) ..oiiievviniien i eiinnenns 12, May
“Junk-Box” Frequency Standard (Exp. Sec-

3103 2 ) NP 33, July
Standard Frequency I‘rs.nsmxssxons. ... .82, Jan.; 90, Feb.;

118, Mar.; 102, April; 122, May; 114, June; 70, July;
92, Aug.; 96, Sept.; 58. Oct.; 110, Nov.; 108, Deoc.
Wide-Range Resonance-Type Frequency Meters
with Sensitive V. T, Indicators (8mith)..... . 35, Jan.
WWYV Schedules............ 84, Jan.; 90, Feb.; 118, Mar.;
102, Apr.; 122, May; 114, June; 70, July;
92, Aug.; 96, Sept.; 37, Oct.; 110, Nov.; 108, Dec.

WWYV Services Again Expanded............ 10, June
HAMDOM
36, Feb. 41, Dec.

LA.R.U. NEWS

52, Jan.; 56, Feb.; 50, Mar.; 54, Apr.; 54, May; 58, June;
34, July; 53, Aug.; 57, Bept.; 43, Oct.; 48, Nov.; 49, Dec.

Amateur Regulations of the World—1937..... 57, Sept.
Countries Lisb. . .. ..ccovvnnrrinnrernannens 52, Jan,
QSL Buresu Lists.........oviviennnnn 55, May; 44, Oct.
INTERFERENCE

B.C. Interference from Code Practice Qscil-

lators (Exp, Section)....covvvvrnnerernaes 76, Mar.
Key-Click Filter (Exp. Section)............. 47, Nov.
Pick Your Spot on the Neighbors' Supers

(Grammer) .. ....c..vinaseennneennnsss 12, Sept.

KEYING

Audio Oscillator Keying Monitor Without Re-

lays (Exp. Section). .. .oovvnvnrenennnanss 58, Jan,
Bxcitation-Controlled Keymg Oscillator (Exp,

5155017 o) 1) A N 49, Mar.
Key-Click Filter (Exp. Sectxon) .............. 47, Nov.
Keying a 53 (Exp. Section).......o00vuunnse 51, Aug.

METERS AND MEASUREMENTS

(See also “FREQUENCY CALIBRATION AND CON-
TROL” end *“QS8SCILLOSCOPES")
A Multi-Use Meter for the Amateur Station

(Gordom) . v euneruvrererosseoasonesnnanns 40, Sept.

A Tuning-Fork Tone Generator of Simple Con-

struction (Carter)........covevevss vessas 49, Jan,
An Impedance Bridge (Exp. Section) ........ 54, Jan,
An Optical Pyrometer for Mesasuring Tube

Plate Dissipation (Mayo). ....vverrrnnns 44, Jan,
Measuring R.F. Power with an Exposure Meter

(Exp. Bection). ... ooviviiriiviiisnnnianas 51, Aug,
Meter Switching (Exp, Section),........... . 53, Feb.
Stabilized Audio Oscillator {Exp. Section). . ... 47, Nov,
Tuning Indicator (Exp. Section)............ 53, Feb,

MISCELLANEOUS

A.R.R.L. QSL Bureaus. .. .56, Jan.; 112, Mar.; 102, May;
118, June; 74, Aug.; 94, Sept.; 87, Oct.; 94, Nov.; 120, Deo.

All-Continent ’Phone Round Table (C.B.D.)... 28, Feb.
Amateur Equipment Cogt of the Past. ........ 94, Aug.
Circulation Statement........ sereenas 04, June; 43, Dec.
CQPITC. ... iviiriiniitiiiisianesnne 56, Sept.
Drilling Glass, Porcelain and Pyrex (Exp. Sec-

5023 + ) 41, Oct,
LR.E-URSIL Meeting .. .....covvvninnan 55, Apr.
Kink for Soldering Coil Prongs (Exp. Section).. 58, Jan.
License or Chart Holder 74, July
More o PITC, .. iiiiiiaiiiininnnnsnnanss 30, Qct.
National Balloon Races and Mile High Air

2T 105, May
Notes on Steatite-Type High-Frequency Insula-

tion (Thurnauer). ....ovvveveinnenernnnas 33, Nov
Should You Choose Radio Engineering 2s a

Career? (Merrilly, . .ovveiennnninnncsrras 52, Apr
With European Amateurs on the Bucharest

C.C.LR. Trip (Lamb and Stadler)......... 14, Qct,

MONITORS
Audio Oscillator Keying Monitor Without Re-

lays (Exp, Section) .. . ..vvveivrinrnnsenes 55, Jan,
Electronic Mixing for Monitoring (Exp. Sec-

LT+ N 76, Mar.
Excitation-Controlied Keying Oscillator {Exp.

Bection) . o vuiisiiiiii it iieens 49, Mar
"Phone Monitoring Kink (Exp. ?ectzon) ....... 42, Oct

NAVAL COMMUNICATIONS RESERVE
N.C.R. Goes to Court (Archery............. 41, July
N.C.R. Invites Amateurs........coviunusness 98, Jan.,
Naval Communieation Reserve Notes . .27, Aug.; 30, Nov.

OBITUARY
George L. Bidwell. . ...oivtniin i, 30, Apr
Raymond Coombs,....ovvrsrironisneessas . B4, Apr
Henry B. Joy..... breassaserierreaeranansy 19, Jan,
Silent Keys ....... 21, Jan,; 50, Feb.; 22, Mar.; 110, Apr.;

130, June; 66, July; 8, Aug.;

OPERATING PRACTICES

112, Nov.; 104, Dec.

Any Night! Was It You? (“Herbq)......... 59, May
“But It Never Could Happen To Me" (Mitch-

L 1 S 57, Aug.
Call Bootlegging. . ....covneveneriiasssnnss 41, July
Calling (Bpohn). . ..ovviiiininunninsenrnanse 81, Bept.
Club QSO0 (Ledin) .. ......ccovvvniieinnnnn, 47, Oct.
Deliveries Via 56 Mo. (Mullen) v.. 62, Jan.
Effective Use of CQ (Hoffman). . vee 52, Dec
I Cannot Tell a Lie (Phelan)............... 55, Mar
Meaking the Most of QSO’s (Burrage)........ 38, July
Pulling "Em Thru (Hubbell),............... 60, Feb,
Re Harmonies {Thompson). . ......vvuunnnas 58, May
The Amateur Is Balanced (Brown).......... 50, Nov.
Why Lie About It? (Oberg). 62, June
“¥ou Must Hear Them First” (J ohnstone) 60, Feb.

OSCILLOSCOPES
A 913 Oscilloscope With Linear Sweep (Carter) 22, Jan.,
A Complete Oscilloscope with IF, Input Amp-

lifier (Anderson}. ... ....cvuerviinneeeans 38, Dec.
A Tuning-Fork Tone Generator of Simple Con-

struction (Carter). ... ...co.vvvvnvennesnn 49, Jan.
A Versatile Oscillogcope Using the 913 (Gordon} 31, May
Modulation Monitoring with the Qscilloscope

Having No Sweep Cireuit (Exp, Section)... 52, May




POWER SUPPLIES

A 10-Watt Speech Amplifier with Voltage-Reg-
ulated Plate Supply (Grammer)...........
A Compact Airplane-Type 'Phone Transmitter
with Vibrator Power Supply (Ellis) .......
A Unit-Style Portable Station (DeSoto and
Goodman)......oiiiriviiinne i
An Inexpensive Time Delay Relay (luxp See-
L3163 1 Y
Another Use for the Auto Transformer (Exp.
Beetion) . oovuviii it i s
Battery Performance from the R.A.C.
Supply (Grammer)........ovvsvrunnnsen
Break-In Operation with & Dynamotor (Exp.
Section) .o uiurn ittt i iseraaas
High-Capacity Midget Switches.............
New Vibrator-Type Plate Supplies for Storage-
Battery Operation......c.ooivrievnnranns
Note on Auto-Transformer Design (Hopkinson)
Power Supply for Battery or A.C. Use (Exp.
Bection). ..o v it e,
Regulated Plate Supplies (Exp. Section)......
Rewinding an Auto Generaior for Portable-
Exﬁergency 110-Volt A.C. Supply (Burch-
fleld) . ... i e s e e
The BH Rectifier for the Ford Coil Plate Sup-
ply (Exp. Section)......oovveiiiierininn,

15, Nov.
486, Sept.
20, Aug.
50, Aug.
53, Feb,
14, Aug.

50, Aug.
31, July

52, Aug.
45, Jan,

41, Oct.
46, Nov.
26, Nov.
46, Nov.

PROPAGATION AND TRANSMISSION
EFFECTS

Air-Wave Bending of Ultra-High-Frequency
Waves (Hull)
ParbI. . ooooriviiiiiiiiiiiinen.

An Earth-Model for Showing Daylight-Dark-
ness Distribution (Goodman).............
Observations During a Btrongly-Marked Del-
linger Effect (Hess). .onvvenerrinnsnssvnns
Radio Fadeouts Through 1936 (Dellinger).....
Skip-Distance Caleulation (8mithk)..........

RADIOTELEPHONY

A 10-Watf Speech Amplifier with Voltage-Reg-
ulated Plate Supply (Grammer)...........
A 50-Watt C.W.-"Phone Transmitter for 220-
Volt D.C. (MIms). .. .ovvvvinersreneraens
A 50-Watt Rack-Mounted 'Phone Using Beam-
Type Tubes (Herbert and Tunder)........
A Compact Airplane-Type "Phone Transmitter
with Vibrator Power Supply (Ellis)........
A Deluxe 100-Watt C.W.-’Phone Transmitter
with Band-Switching Exciter (Wunderlich).
A Deluxe 'Phone Transmitter with Grouped
Jontrols and Cable Tuning (Baraf and Ed-
e T T
A Modulator for the Low-Power Five-Band
Transmitter (Grammer), .. ..co..vuvavnven
A 1nit-Style Portable Station (DeSoto and
Goodman) .. .ovverriireiiirannieseninnes
Amateur Applications of the Static-Type Veloc-
ity Microphone {von Kunits) ..., .........
An A.V.C.-Controlled Pre-Amplifier (Hanson)
An Eleectronie Volume Compressor (Bullock and
T e o
An Inexpensive 160-Meter 'Phone for Local
Rag Chews (Roberts) . ....ovvvvvnninsnnns
Applying Inverse Feedback to the Universal
Speech Amplifier (Grammer).............
Cathode-coupled Driver for Class-B Modulator
(Shiner). .. ..cvevrierennannusscnasnsanen
(lass-B Audio Design (Anderson)............
Class-B Audio Driver Considerations (Fortune)
Designing the First State of a Speech Amplifier
(AT08S) .+ v v vvoennsoarosvnsvessonrrans
Dua)-Triode Phase Inverters as Push-Pull
Audio Drivers (Hammond).......... AN
Grid Modulator Coupling (¥xp. Section).....
Inverse Feedback Applied to the Speech Ampli-
fier for the Amateur 'Phone Transmitter
[ (0% 4 7= T
Modulation Monitoring with the Oscilloscope
Having No Sweep Circuit (Exp. Section). ...
Negative-Peak Automatic Modulation Confrol

16, May
10, July

34, Mar.
69, June

35, Feb.
47, May

15, Nov.
14, Sept.
32, Jan,
46, Sept.
38, Nov.

37, Aug.
13, May
20, Aug.

47, Feb,
42, Sept.

37, Sept.
38, Jan.
23, Dec,
35, Dee.
43, Aug.
26, Sept,
33, Dec.
40, Jan.
52, Aug.
46, Apr.

52, May

for Plate-Modulated ‘Phone Transmitters
(Plummer, Waller) . . .......coiviienrvnans
Note on Decoupling Circuits (Exp. Sectmn)
Official 'Phone Station News................
'Phone Monitoring Kink (Exp, Section)......
Re Official "Phone Stations. . ..............
Sereen Voltage for the 616 (Exp. Section).....
The Doherty High-Efficiency Amplifier Applied
to Amateur ’Phone (Montgomeryj........
Withthe O.PSB... ..o v i
Yet Another Use for the Magioc Eye (Exp. Sec~
BIOD) e ivvnrenvrnsercnnnnesninnnssrsnnns

31, Oct.
54, Jan.
60, Apr.
42, Oct.
38, July
48, Mar.

30, Feb.
62, Jan.

42, Oct.

RECEIVERS—REGENERATIVE

Modernizing the Simple Regenerative Receiver
(Chambers). . ......coveiiviinnrrsnnnnss
The Two-Tube Receiver on Ten Meters (Exp.
Bection) . veeriiinniiiiiiiiiiiiiiiaaa,

22, Oect.
54, Feb.

RECEIVERS—SUPERHETERODYNE

A New LF. Amplifier System with Infinite
Off-Frequency  Rejection (Miles and
MecLaughlin), ... ..oovvniiiiiiiienenn,

A New LF. Coupling System for Superhet
Receivers (Lamb) ... ......oovvtivinnn.,

A New Quartz Crystal Filter of Wide-Range
Selectivity (Bacon).....covvvvvenrneonnns

A Unit-Btyle Portable Btation (DeSoto and
GOOdmMAN) . v v vv v reiinn i rsieannsaanan

An Improved Dual Diversity Receiver (Me-
Laughlip and Miles) .. ...........c.0vuuen

And Now We Have Full-Range Superbet Se-
lectivity (Lamb) ... .. .cvvueeiiannnnneins

Circuit Equalizing to Improve Receiver Per-
formance (Gluck) ....ovviveiiinnerennnn,

Eliminating I.F, Shift—A Heterotone Circuit
(Exp. Bection) . .. ...oviviiiiiiinninnn.,

RECEIVING—GENERAL

A Bimple Audiometer (Exp. Section).........
Dual-Triode Phase Inverters as Push-Pull
Audio Drivers (Hammond) . ....ooveevvnnn
Electronic Mixing for Monitoring (Exp. Sec-
L2153 1 T N
Headset Earcaps for Smoothing Out Frequency
ReSPONEe. v iviiiiinsiaineraorrrenas
Note on Decoupling Circuits (Exp. Section)...
Protective Device for Battery-Operated Re-

ceivers (Exp, Bection)........oviivnnvinas
Regenerative Audio Amplifier for C.W. Selec-
tivity (Exp, Section)...vovveinrevrnnnnns
Some Practical Inverse Feedback Circuits for
Audio Power Amplifiers. . .............. .
Hereen Voltage for the 616 (Exp. Section).....
Some Practical Receiver Kinks for the Man
‘Who Builds His Own (Beers).............

The Bee-Saw Noise Silencer (McCutchen and
Griffin) . .o os ettt
Yet Another Use for the Magic Eye (Exp. Sec-
tion)

TELEVISION

Radio Amateurs in the Television Picture
Introduction to Modern Television (Wilder). .
TRANSMITTING—GENERAL

A Fundamental-Reinforced Harmonic-Generat-
ing Circuit (Reinartz) ..

A Third-Harmonic Filter for Push—Pull Amph-
fier (Exp. Section).

About R.F. Voltage and Lurrent Ratmgs of
Miea Transmitting Condensers ..

About This Harmonic Radiation Problem
{Woodward). .

An Effective anea: Fxlter fot Harmomcs
(Hawkins) ..

Antenna Couplmg Systems (}:.xp Secmon)

Curing Filament Hum (Exp Section). .

Electrostatic Shielding in Transmitter Uutput
Cirenits (Long, Priest). e

How Much C? (Relnartz)

19, Nov.
28, Apr.
24, Sept.
20, Aug,
17, Dec.
16, June
31, Sept.
51, May

49, Mar,
40, Jan,
76, Mar.

23, Sept.
54, Jan.

49, Mar.
50, Sept.

28, Jan,
48, Mar.

45, June
13, July
42, Oct.

8, Dec.
11, Dec.

15, July
32, July
43, Jan,

22, Feb.

19, July
51, Sept.
53, May

19, Mar.
25, Mar.




Match and Mis-Match (SBeeley). . 24, Nov. . Push-Pull and Push-Push ()pera(;xon Without
Measuring R.F. Power with an Exposure Meter Complications (Rodimon). . 22, Mar,
(Exp. Section). 51, Aug.
On Eliminating Harmonws (Exp Sectxon) 52, Sept. TUBES
Plug-In Chassis Construction (Exp. bect!on) 52, May 12-Volt RK Tubes Available for Mobile Work .. 122, Sept.
Simple Band-Change Switch (Exp. Section).. 76, Mar. A Few More Receiving Tubes — 8V6G, OZ4G,
Testing Transmitting Tubes (Ferrill)........ 47, Jan. 6H5, 2516 .. . Ve 37, Jan.
" A New High-! Power Triode, . 90, Nov.
TRANSMITTING—CRYSTAL CONTROL Developments in High-Power U.H.F. Tubes .. 45, Sept.
685 Crystal Oscillator and Meter SBubstitute Frank Talk About This Business of Tra.nsn:ut-
(Exp. Btation). . 50, Sept. ting Tube Ratings (Hughes). . . - 28, June
A Modified (erstal Oscxllator (‘n‘cmt (Exp New Amateur Tubes (G.G.) ............... 96, Aug.
Section). . 54, Feb, New 2-Inch Cathode Ray Tubes.. 122, Nov.
A Practical Survey of Pentode and Beam Tube New Beam Power Transmitting Tubes (Lx (x ) 18, July
Crystal Oscillators for Fundamental and Sec- New Cathode-Ray Tubes for Television Re-
ond Harmonie Qutput {Lamb). . .. 31, Apr. ception. . 10, Nov.
A VUniversal Exciter with Varmble-Frequency New Recexvmg Tubes . 55, Apr.
Crystal Control (Millen). . 24, May  New. Receiving Tubes—6 6Y6G 677G
Beam Crystal Qscillator w1th Transformerlesa BZY5G........ 98, Sept.
Power Supply (Exp Seetion). 53, June New Tubes for Tta.namxtt.mg Apphcatlons 1608,
Modes of Fracture in Piezo-Electric (‘rvstals 1609, 1610 . 122, Sept.
(Sanders). . 17, 8ept.  Operating Data. on the IOOYH and 100TL 29, Feb,
Operating Notes on Pov.er Ctysta] OScﬂlatnrs Testing Transmitting Tubes LFernll) 47, Jan,
{Wolfskill) . . 43, Feb, Two-Inch Cathode Ray Tube. 96, Aug.
The 807 asa (Jrvstal Oscﬂlator (bules) 18, Jan.
Variable- Frequency Crystal Holder (Exp ULTRA-HIGH FRE OUENCIES—"
Section). . v ereeaees 110, Sept. APPARATUS
TRANSMITTERsﬁPORTABLE AND A Be-Mo. Converter of High Stabilty (Cood-
LOW POWER A 56-Me, Crvstal—Controlled Tramsmxtter mth
A 28-Me. Mobile Installation (Wilson). . 48, June 6L6 Output (Campbell) .. 41, Mar,
A 50-Watt C.W.-"Phone Transmitter for 220~ A Compact 56-Me. Portable-Mobile Transmit-
Volt D.C. (Mims) .. 14, Sept. ter-Receiver (Lawrence) . . 88, Dec.
A Battery-Operated Emergency R:g of vaed A Midget Transceiver (Exp. Sectmn) ....... 53, June
Performance (Jacobs). . . i4, June A BSimple Bread-Board Crystal-Controlled
A Compact Airplane-Type 'Phone 'I‘ransmltter Transmitter for 56 Me. (Gardner). . 30, July
with Vibrator Power Supply (Ellis). . 46, Bept.  Adding Super-Regeneration to an bW—% for Use
A Complete IDry-Battery Portable Station with the High-Stability 56 Me. Converter
with Crystal-Controlled Transmitter (Van {Goodman). . 83, Sept.
Deusen). . 11, June Improving Eﬂicxencv on 58 Mc (Dxp bectxon) 32, July
A Four-Band Portable or Mobile ’I‘ransmxtter . Radio Control of Model Aircraft (Hull and
(Jacobs) 28, July Bourne). . g, Oct.
-Umversal Exmter w1th Stage bwﬂ:chmg Recording Ultra—ngh Frequency ngnals Over
n.nd Plug-In Coils (Grammer)..........., 17, Qet, Long Indirect Paths (Hull). . 10, July
A TUnit-Btyle Portable Station {DeSoto and Btabilized Audio Qsecillator (Exp bectxon) 47, Nov.
Goodman)......... 20, Aug. Tiltra-Midget Equipment for the Ultra~Huzh
A Versatile Emerxencv Transxmtter (&tllea) 36, Oct, Frequencies (Waggenseller) . .............. 29, Msay
An Inexpensive 160-Meter "Phone for Local
Rag Chows (Roberta) o rovv o) 38, Jan. ULTRA-HIGH FREQUENCIES~TESTS
TRANSMITTERS—MEDIUM AND HIGH 4° S A i
POWER 56 Me. Shoots the Works Again (R.AH.)...... 27, July
A 50-Watt Rack-Mounted "Phone Using Beam- 58-Me. International Contest............... 53, Dec,
Type Tubes (Herbert and Tunder) .. 32, Jan. Air-Wave Bending of Ultra-High-Frequency
A 500-Watt 14- and 28-Mec. Amplifier (Mﬂlen) 41, June Waves (Hull). . ........... Creaeresaasies 18, May
A 75-Watt Output Transmitter or Exciter Com- M.R.A,C—A.R.R.L. 56-Mec. Cup Announce-
hining Band- bwlﬁchulg and Plug-In Coils ment (PEH) . ...viiiviinieiineninnaes 35, July
(Grammer). . ...... 18, Mar.  Transatlantic 56-Me. Reception Reported. ... 55, Feb,
A Deluxe IOO-Watt W 'Phone Transmxtter
with Band-bwntchmg Exciter (Wunderlich).. 38, Nov. WHAT THE LEAGUE IS DOING
A Deluxe 'Phone ‘Transmitter with Grouped 20, Jan.; 21, Feb.; 32, Mar.; 26, Apr.; 19, May; 83, June;
Controls and Cable Tuning (Baraf and Ed- 21, July; 19, Aug.; 22, Bept.; 20, Oct.; 18, Nov.; 22, Dec.
monds) . , 37, Aug, BOL.QRM......cvviiiiiiiianininensnas 19, Aug,.
A Medmm-Power ’I‘ranszmtter Espeaally De- Deathof Prall. . .. oueiriininneanne.ns 23, Sept.
signed for 28 Me. (Ruth). . 39, May  Election Notices, Directors............ 22, bept 20, Oct.
A Push-Pull Amplifier for fhe Band Smtchmg; Election Results, Directors 20, Feb,
Exciter (Grammer), . 39, Apr. Executive Committee. ...... . 28, Apr.
A Bix-Band Th.ree-'I‘ube Tmnsmx’t.ter (Rxesr- Financiel Statements, . 5 22, July; 21, Qct.
meyer}. 28, Bept. HarmonieQRM..........c.cvvivivrerennn. 20, May
A Threa—btage Transmtter Umt for 1 75 to 30- Headquarters Notes. .. ......00ninvennnssnn 32, Mar.
Me. Output {Anderson). . 22, June Hq.onAir...... e exsvareeerear ey 20, May
Beam Tubes in a Push- Pull Amphﬁer (Rodj- Teague NOtes. .voueviisnsnrasneinonuncsss 21, July
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Even in lesser details the NC-81X is outstanding. For instance, take a look at
the dial above. Each of five amateur bands covers one span of the dial with
extreme and uniform bandspread. Calibration is direct and an indicator inside
the dial points to the proper scale. The knife-edge pointer travels over a
mirror scale to eliminate parallax. Logging markers, adjustable from outside
the dial case, indicate at a glance the position of most-used frequencies. The
tuning knob, with automatic ratio shift, is at just the right height for easy
tuning. . . . The NC-81X is notable for convenience as well as for the circuit

developments that make its performance possible at such low cost.

NATIONAL COMPANY, INC.




LOOK AT THE CONSTRUCTIO

Husky electrodes, ruggedly supported in a large e
vélope assuring maximum heat radiation. Ceramic base
and plate lead out of top for maximum insulation.
Large plate cap f for easy and. I '-loss connections.

vl.OOK AT THE RATINGS

D-C Plate Voltage
D-C Plate Current
Plate Inpuit
Plate Dissipation . i
: Full inpat to 60 megacyc[es
Fﬂament Voltage .
Filament Current ", . %
Amphﬁcatlon Factor, -

New desxgn prov1des high efficiency and low dr _
power at moderate plate voltages. High-mu grid means
low bias requirements. Heavy duty filament and large
elec.trodes provide for safe, conservative ratings.

LOOK AT THE PRICE

For radio tubés it pay
”R CA ALL THE W,






Two Television Kinescopes® Now Available for the Experimenter

RCA knows and is deeply appreciative of the
radio amateur’s contribution to the art of
ultra-high frequency communication. The
early development of television gave rise to
problems best solved in the laboratory, but
as the art slowly emerges from this status to
the stage where field experiments can best

Right...Experimental RCA tele-
vision receiver used in field tests.

Below...RCA Kinescope* tubes,
1800 and 1801.

answer the current problems, RCA believes
that the amateur can and is eager to contrib-
ute to the perfection of this new art.

Television Problems

Deji;zitiou ... Before television for the gen-
eral public becomes an actuality, the picture
must be sufficiently clear and detailed to hold
the public’s interest. Briefly, it must compare
favorably with good printed illustrations or
motion pictures.

Geographic Coverage..., Present television
systems require exceedingly wide band widths
—a channel six megacycles wide. Because
space in the radio spectrum is not available
at the low frequencies, ultra-high frequencies
must be used. At present these are more or less
limited to line of sight transmission distances,
which means a multiplicity of stations to cover

even one state. Building these stationsand r
laying television programs to them for broac
casting is a tremendous commercial problen

.Progmms. «.There is no point in the ger
eral public buying television receivers unt
programs are provided. And there is no poir
in putting a program on the air until there ;
an audience. This "cat chasing its tail” situz
tion must be ended before television is read
for the public.

Standardization...Television receiver
must be designed to synchronize with the pas
ticular transmitter whose programs the
receive. Transmissions employing differen
standards of definition than that for which a re
ceiver is designed cannot be received. Thus n
standardization should take place until sati
factory definition is achieved because no gre:
change can be made in either the transmitte
or the receiver without obsoleting the othe




1. Make-up experts are necessary
for television.

2. Stage scene shows RCA Icon-
oscope* 'eyeing’’ performers.

3. NBCtelevision antennastands
over 1,250 feet high.

4, Television image projected by
new RCA Kinescope*.

Present Status of Television

RCA’s field tests in New York area have been well pub-
licized. Other investigators are conducting experimental
transmissions in several parts of the country. However,
there may be lack of standardization between these
transmissions so that receivers suitable for one system
may be unsuited for others. No regular program service
is being offered since stations are frequently off the air
redesigning and rebuilding their equipment. These
constant changes in transmitters during the field test
work may make receivers designed for receiving experi-
mental transmissions obsolete—or otherwise may re-
quire corresponding changes in receivers.




In Radio and Television it’s
“RCA ALL THE WAY!”

RCA will continue field experiments in the
New York area. These experiments look
toward the solution of many and varied
problems, such as a satisfactory standardiza-
tion of definition, suitable transmitter and
receiver designs, and acceptable program
technique.

RCA has designed and is manufacturing
a television system for the Columbia Broad-
casting System. CBS will also conduct field
experiments with a view of having ade-
quate experience when television is ready
for the general public.

What this Means to
the Amateur

As television gradually steps out of the lab-
oratory...as the number of experimental
stations on the air increases...the radio
amateur has the opportunity to experiment
with an entirely new kind of apparatus.
Even more important, RCA believes that
the radio amateur now has an opportunity

to contribute valuable technique to an art
which has been hailed as one of the great-
est cultural forces ever created for man-
kind’s use.

What the amateur's contribution can or
will be no one knows, any more than the
early television experimenters could predict
current technique. However, using the past
to predict the future, RCA believes the
amateur’s contribution will be considerable.

Toenable theamateur to begin television
experiments, RCA announces

RCA-1800 and RCA-1801

two Kinescopes* for television reception.
Full technical information will be sent upon
request. We invite those of you who are
located in areas where television experi-
mental transmissions are in progress to try
your hand at this fascinating art.

RCA-1800 Kinescope* . $60.00
RCA-1801 Kinescope* , %40.00

A deflecting yoke for the operation of either of
these tubes is also available.

*Registered Trade Names of RCA Manufacturing Co., Inc.
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AMATEUR RADIO AND TELEVISION SECTION
RCA Manufacturing Co., Inc., Camden, N. J. * A Service of the Radio Corporation of America
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