


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

QST for




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
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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
field frequency is 60 per second.

In Fig. 2, a typical signal with negative modu-
lation is represented. With the signal of Fig. 2-W
s black har on a white background would appear.
The second picture, Fig. 2-G, corresponds to a
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
gsame 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 4 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.

16

QST for




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.

December, 1937
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RECEIVER B

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&nser shown. For the same reason, the
ull complement o{’as 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 ﬁnds of the two 6L7 first detectors. The oscillator is the high-mutual triode
type 6J5G, chosen because of its good outbut 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 tn 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 circuit, near the center of
the diagram, indicates the gain balance of the two receivers. Immediately above this
meter is SW, the three-position diversity switch which cuts in either receiver alone, or
both in diversity. Decimal capaci are pfd., whol ber are pufd.
Resistance values are indicated in ohms, “M" meaning thousands.

QST for
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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

4~Mc. DIMENSIONS

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. It 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 rotation 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. O-A=oupl ) NS (e Fast
=0-A'=0-B'=0-C'=0-D= 12’ g S S
We would make a frame- Tz GTc Zolhoer O -] v —
= i ",
fvo.rk of bamboo and hoist ¢-g= 5'8" ﬁarfs(m,f;g/gn or Instriotor
it into place, as we would O-F=ire ] Ref@gtom/m-_

any other antenna, be-
tween said poles. Ordinary

wire, No. 14 or No. 12 cop- Clircles inedicate

*®
e | METHOD USED TO SUPPORT
By AP p  RADIATOR AND REFLECTOR
—p ON BAMBOO POLES
. 4,)’\ ™2

per, seemed logical from farge ends of
this angle. However, we Bamboo Foles
realized that a circle could Ad
not, be formed with such A
material; therefore, the

octagonal shape was de-
cided on, since we could

get this with five 20-foot Low-tnp.
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 string 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

\N w4 /

5?7(\ N
ke up \\

// Y slack rad/ﬂtor\\

here and tasten

-

~ ERE
\\

K
o6
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-
(Coontinued on page 90)

Z2M. P. Mxms “All-Around Signal Squirter,” QS7, Des.,
1935; P, Southworth “Antenna Rotating Device,” p.
49, Q.ST June, 1936; B. T. Simpson, “Square ‘Signal
Squirter,’” QST 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.
and one of the Hq. stenos doing the work.—EDITOR

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, W2QQY, 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

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
80 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 a 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

HUDSON
BAY

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 cut 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.

December, 1937
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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

=

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 autonomous under
Chinese suzerainty. 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 abstruse scientific
activities include the correlation of radio condi-
tions with cyclone formation, succeeding in 1930
in the ‘‘determination of cyclonic cenfers and
their translation.”

It was in 1920 that Prince Vinh San started in
the transmitting end of radio, with a 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 broadcaster 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 80 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 a 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 & long pencil mark on the tape where the
holes are to be drilled. Remove the shield, and
twist a 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
No ;[Yi(())’t"’e A2 nature not involving fre-
On quency modulation, is no
longer permitted in our 28- to 30-Mec. band. On
October 5th, the F.C.C. amended our Rule 375,
stating the frequency bands on which A-2 may
he used, so as to limit it to the frequencies above
56 Mc. Thus the 28- to 80-band is now governed
by precisely the same regulations applying to our
lower-frequency bands as concerns the quality

and types of output.

DIXIE JONES'
OWLJUICE

VER sense I been a ham 1 been readin’ pieces
in QST about why don’t us rabble make
more deliveries and stop scrunching up nice little
hamgrams in & 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. So he ought, and the chances
are he oughto have it done anyway for sumpn
clse, 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 mafling 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
+ A the microphone radiotelephony, s0 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? Qur
thankg to William Haussler, NBC and to RCA
for the photograph.

Circulation Statement

PUBLISHER'S STATEMENT OF CIRCULATION AS
3IVEN 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:

Coplessold. ...vvvvvvniveninneiiinnns 43,045
Copies distributed free................ 420
Total. oot i 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 cont