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The World-Wide
Receiver

with World-Wide

Reputation

New
CRYSTAL
UNIT

and Automatic
Volume Control
May Be Added
to the Standard
Model ¢“PRO”

rRoM the Arctic wastes to torrid Africa— from New York to
humidity-drenched Singapore, the Hammarlund COMET “PRO”

holds unquestioned leadership among professional short-wave re-

celvers.

Now built in four models, for battery, D.C. and A.C. operation, in
all voltages and all cycles, with or without Crystal Filter and Auto-

matic Volume Control.

TRANSFORMERS

W HERE 100% efhciency and abso-

lute stability are essential re-
quirements, these new laboratory type
“air-tuned” units are an absolute ne-
cessity. '

The coils are Litz-wound and are tuned
by AIR-DIELECTRIC, Isolantite-
insulated condensers. This feature as-
sures peak LF. selectivity and gain of

200 per stage. Unaffected by tempera-

ture, humidity or other atmospheric
‘conditions.

These AIR-Tuned LF. Trasformers

are standard in all models of the
COMET “PRO” Receiver.

R. F. CHOKES

T HE Hammarlund radio frequency
choke is designed particularly for
short-wave and ultra short-wave receiv-
ers and transmitters, but its eficiency ex-
tends well above the regular broadcast
band. Its compactness permits mounting
in isolated positions well removed from
stray r.f. fields, which together with its
load characteristics, specially recommend
it as a grid choke for multi-stage trans-
mitters. Easily mounted or suspended.
Isolantite form. Moisture-proof wind-
ings.

SOCKETS and
COIL FORMS

SOCKETS have Isolantite base and
perfect spring contacts. Low
losses and noiseless. 4, 5 and 6
= prongs.
Isolantite Coil
Forms for Ultra-
short waves. Low
losses. No drilling.
4, 5 or 6 prongs for
standard or Isolan-
tite sockets.

Hammarlund Condensers

bold first place for receiving
and transmitting on stand-
ard or short waves.

Mail Coupon for Detailsv

424 W. 33rd St., New York

HAMMARLUND MANUFACTURING CO.

[ Check here for detailed description of the COMET
"PRO." [ Check here for information about adding
Crystal Filter or A.V.C. to the Standard '"PRO."

[] Check here for General Catalog "34".
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RADIOTORIAL COMMENT

Christmas . . . and the Amateur

-IT'S almost here again . . .

the “MX"” of
radio (Merry Christmas). Soon will fol-
low HNY (Happy New Year) . . . sent
from thousands of amateur keys the world
over. You will hear it everywhere—MX,
HNY, exchanging glad greetings between
brother hams. The operator presses the key,
a little tube sputters forth its signal to en-
circle the globe, none knowing from which
direction it. comes., .
Contrast this with commercial practice of
a few years ago.
tion in the East, another on the California
shores, another in the Hawaiian Island and

-still another in Japan. 2000 meters and more.

Several-hundred-K'W spark transmitters. Pow-
er houses. Steam turbines. More than a dozen
steel antenna masts, some 600 feet high. A
hotel to quarter the operating and engineer-
ing staffs, Miles of ground. Perhaps a crew
of forty to man the station. All this, and
more, for the putrpose of getting a signal into
the receiver at the other end of the line, only
a few thousand miles away.

Let’s turn back the pages of history to the
Christmas week of 1917. The high-power

spark station at Bolinas had the hook filled ]

with hundreds of Christmas and New Year
greetings for residents of the Hawaiian Islands
and Japan. The static was terrific. KIE, at
Kahuku, in the Hawaiian Islands, was to re-
ceive the traffic and deliver it on Christmas

day. The Bolinas operator struggled through

the: day to get a few messages through to i

KIE. He would send one letter at a time,
repeat it 4 hundred and more times, until
the operator at KIE pressed his key, denoting
that ONE letter had been correctly received.

Relieved from duty after a four-hour watch,
the receiving operator was about ready for
thé insane asylum. But that was in 1917 . ..
with a few hundred kilowatts, steam turbines
with huge rotary spark gap discs on their
shafts, and 2000 meters, plus. Contrast this
with present-day amateur radio. Here we
sit with watts, not kilowatts; 20 meters, not
2,000; one lone operator, not a crew of forty.
A 66-foot wire for an antefina, not one that
covers two. miles of ground space. We call
"CQ"”, and a brother ham in South Africa
comes back. PROGRESS!

Amateur radio has made possible reliable
short-wave communication for the commer-
cials. Christmas . . . 1933. What a change
has been wrought. Radio’s Santa Claus . ..
the amateur . . . the man whose enterprise
saved millions for the commercials, will sit
before his Christmas tree lamenting that the

‘wide bands of 200 meters which once en-

i
A AT T .

circled his trees, are torn to shreds, with but

(& -

A gigantic high-power sta-

a few tattering pieces remaining of what once
was a brilliant spectacle for any amateur to
behold. '

He turns his eyes to Wall Street’s- Christmas
Tree. It will glitter with its wide, gold
bands . . . almost encircling the tree . . . bands
the amateurs once possessed, then played
Santa Claus and presented them to the com-
mercial interests.

Here we sit, on Christmas day, before the
ham-tree of radio, hoping that Santa will
bring back just one or two of those bands
that now adorn the commercial tree. Wewill

Amateur Happy On
Christmas Day . . .

Give something practical to your
fellow radio workers this Christmas
. . . something lasting. We suggest a
$1.00 subscription to “RADIO”. Why
not send such a subscription to one or
more of your fellow radio workers?

: 0] 0] 0]

An appropriate Christmas Greeting
Card will be mailed by “RADIO” to
those for whom you wish to subscribe
. . . informing the recipients of your
gift, ‘

0] a a

Each time the magazine reaches your
friend he will again be reminded of
your thoughtfulness.

0] a 0]

“RADIO” makes an acceptable gift,
because it is-liked by all. Send the
names and addresses of one or more
friends to- whom you desire to send
“RADIO” as a Christmas Gift . . . send
$1.00 for each gift subscription . . . and
we will send “RADIO"” for six months
to each person for whom you subscribe.

| o

This offer good only for the holiday
season. The special reduction of 3315%
on the subscription price will be with-
drawn on December 24th.
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sit here until Sitting Bull stands up, so long
as we continue only to wish instead of act.
Let us resolve on New Year's day to work
together, wholeheartedly, without malice, and
carry on this campaign to regain some of the
ground that has been lost. Perhaps next year
at this time we can gaze upon a tree with a
few more bands around it, instead of the
sordid spectacle we now behold.
MX-HNY to you, all amateur radio.

Xy
A Bit of House-Cleaning
Is In Order

OME radio clubs are ruled by Kings, men
S who say “we” when they speak only for
themselves. They fail to represent the
thoughts of the group over which they pre-
side. A “we”-man is worse than a "yes’-man,
for he misrepresents the wishes of the major-
ity, distorts vital issues, and leads others to
believe that his followers are in accord with
suggestions which are solely his own,
Let it be here repeated that prior to Lind-

“bergh’s immortal feat there were but three

classes of men who' could rightfully call
themselves “WE” . . . first, Kings; second,
Editors; and third, men with a tapeworm.

Now we get to the point. Some radio clubs
are dominated by “we”-men, who force small
boys to swallow bitter pills, who pull the wooi
over the eyes of an unsuspecting majority, be-
littling efforts of men who are fighting the
battle to bring about better conditions for
amateur radio.

Some of these “we’’-men are called censots,
others succeed in having themselves elected
presidents (not of the United States but of a
radio club) and by sheer dominance and soap-
box oratory they swing the membership into
the lide that forms at the left, instead of the
right . . . leading the entire flock astray, be-
cause they have not the vision, the foresight,
to see beyond the brink of their noses.

The wishes of the majority must be re-
spected at all times, for this is no occasion
for any individual to assume false pride and
make light of a situation which is rapidly
drawing to a climax.

More than 100 radio organizations have al-
ready sent protests to their senaters against
ratification of the Madrid Treaty with its
objectionable third-party clause. Some nar-
row-minded individuals have spread vicious
propaganda, libeling the efforts of sincere
men who have nothing but the interests of
amateur radio at heart.

What is needed in some unfortunate radio
clubs is a thorough house-cleaning. If your
president does not respect your wishes, OUST
HIM! ... before he ousts you from the air.

-
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Something New in the World |

HIS is a great Christmas. We common

I people are getting the best break we

ever had in our lives. There is far less
cause for worry over the future than there was
at Christmas-time in 1928 when every third
stocking held an automobile. We ragged
individualists have great cause for rejoicing.

Even if that were not true it would do us
no good to worry. Job said, “The thing that
I greatly feared has come upon me.” Now,
Job, by and large, was a pretty wise guy. He
didn’t mean that his fears and his realization
of them were a mere coincidence; he meant
that because of his fears the things he feared
had overtaken him. Job was no common wise-
cracker. He was very wide between the eyes.
He wasn’t like Shakespeare, the fellow who
made a living by thinking up things for other
people to quote. Job lived in an age when
Christmas held a deeper significance than a
headache the morning after.  His counsel
should be of value to us. He had a big ad-
vantage over us, in that he lived in a simple
age when a feller could think abstractly; we
live in a complex and highly mesmeric age
where we mostly think abstractedly. He lived
in an age when making a living consisted in
rendering services that justified a return; we
live in one where the chief aim has been to
chisel it out of the other fellow. And the
more you could chisel without being caught
with the goods the more likely you would be
called to Washington to help formulate laws
to restrict the other fellow. Take it from me
(or if not from me then from the billions
who have regarded Job highly), his advice
is worth following.

Our present period of business depression
will pass. Many such periods have preceded
this one. Some of them were worse than this
one. They all passed. They went so com-
pletelv out of view that few of us now recall
that we had such periods before. Prosperity
will return; but, thank God, it won’t be the
faked “prosperity” that caused the present
debacle. It will not again be the kind of
“prosperity”’ that provided the few with op-
portunities to plunder the many.

We don’t need to worry about the gold
content of the dollar. We can leave that to
the monetary experts. They comprehend no
more of the factors that control the answer
than we do. But it’s their game; let them
play at it while we play ours. Ours is to
concern ourselves with the content of our own
and our neighbor’s pantry. Itis every fellow’s
duty to see that the other fellow eats. If
you don’t like that word, duty, then make it
“self-interest”, to accord with the age in
which we live. It is to the personal interest
of every man who wishes this depression to
end that he see that his neighbor’s pantry
does not go empty.
~ We are all governed to 2 greater or less
extent by self-interest. We can’t help it, we
were born that way. But in later years self-
interest has literally run riot, until we now
have the horrifying spectacle of our biggest

The Public Gets Something
for Nothing

custodians of other people’s money fattening
their private purses out of it enormously.
All informed persons knew of this dishonesty
in high places but it took the courage of one
man to turn the limelight on it. One man
had the courage to go at this concentrated and
entrenched self-interest with the only weapon
it fears. He took a big stick and went at it
with the aim of clubbing some sense of re-
spect for the interest of the other man into
Big Business, into little business, and into all
the rest of us self-seekers.

And that is why President Roosevelt is the
outstanding figure in the world today. Not
so much for what he is doing as for what
he personally IS. All men before him had
his opportunity; some before him had his
vision and consecration to the people; none
had his exalted courage. Whether we like
it or not, whether it “works” for your and
my personal benefit or not, this NRA thing
is truly the noble experiment. It does not
aim to destroy the profit motive, but it does
aim to force us in the present emergency to
do something that no amount of reasoning
has been able to bring about—a decent regard
for the rights of our fellow men. Don’t worry
if big lawyers do point to piffling precedents
to prove that NRA isn’t "legal”. These same
Jawyers invoke similar precedents when they
pull down big fees for getting known crooks
out of jail and turning them loose again on
society. NRA rests on a sounder law than
any made by man.

Now, there is just one big business in
America that does not need this force applied
to it. It has been flourishing for 20 years
without profit motive. It is an active, going
concern, including in its partnership some
40,000 citizens of the United States. Their
plant has cost them millions of dollars out
of their own pockets. This big business has
no watered stock and not one penny of its
capital was obtained from the public. It
is the body of radio men who are licensed to
operate non-commercial stations—the “"Ama-
teurs”’. Their interest is in research, experi-
ment and service to the people. In all these
departments they have been outstandingly
successful. In fact without these amateurs
there would have been no such achievement as
radio shows us today. It is the amateurs who
have always made the discoveries and de-
velopments, ‘and the commercial people cash-
ed in,

This big business of the amateurs did not
start as a philanthropical institution, although
it is altruistic in the extreme. It did not start
in the interest of religion, although it observes
more than any other business the foundation
of all religion—the Golden Rule. It is one
of the assets of our nation. It is one of the

greatest schools that ever was known for
education, patriotic and otherwise. The ama-
teurs constitute a reservoir from which trained
operators and technicians must come in times
of national emergency. They are working
in close cooperation with our Army and Navy
radio departments. They and their stations
are a public utility of untold value in times
of flood, storm and earthquake when all other
means of communication are disrupted. They
are transmitting and delivering countless
messages for our people throughout the
United States; they have provided a great
domestic communications service. They ren-
der innumerable services that commercial sta-
tions could not perform if they would, and
would not if they could. They are handling
thousands of messages for our people in for-
eign lands who would not otherwise be able
to communicate with their families and friends
in times of illness, in times of tragedy and in
times of rejoicing.

So here we have a body of men (whose
technical education and training has cost them
much, whose stations have cost them mil-
lions of dollars, and whose time and labor
have an enormous money value), running a
great public-service business absolutely free
of cost to its beneficiaries. Now, isn't this
something new on earth!

These non-commercial radio men, being
pioneers in both thought and action, have
blazed the thorny path that'is the fate of all
pioneers. Big Business has resented this,
and tried systematically to deprive them of
their resources. It, and its supporters, are
declaring that amateur stations should not
transmit messages for the public. The ama-
teurs therefore have been systematically forced
from the air and left with only narrow bands
for their activities while great areas of the
air are being held by Big Business but lie
wholly unused. And all because somebody
wanted to transmit messages by radio and
charge for the service. Which is just like
saying that non-commercial automobiles
should have only meagre use of the public
roads because trucks and motor-stages might
at times wish to use them for profit. The
amateurs have had the same experience as all
other people*who ever came into even remote
or fancied competition with Big Business,

. But Big Business is now having the law
laid down to it. It is being forced, willy-nilly,
to have regard for something besides its
great, greedy, impersonal self. The public
is aroused as never before; and when the
people themselves feel impelled to act in
their own behalf ‘special interests get short
shrift. Therein lies the hope of the amateurs,
for they have the support of the people. Forty
thousand amateurs (and the number grow-
ing by the minute), banded together by the
ties of partnership and fellowship, all of their
families and friends, and the thousands of
the public who are the beneficiaries of ama-
teur message service, make up a staggering
(Continued on page 19)
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Cathode Ray Television

Fig. 2 is a diagram of a typical neceiving
tube and should make any further explana-
tion unnecessary. There are slight differ-
ences in the different makes of tubes which
will be sold to accomplish the same pur-
pose. Some of them employ a different form
of electron gun. Some of them use electro-
static insteud of electromagnetic deflection
of the cathode ray. In one type the image
on the end of the tube is so brilliant that
it can be projected as a bright image on an
external screen of the size ordinarily used
for home movies. But in most, if not all, of
the first receivers to be put on the market
the image will appear on the end of the
cathode-ray tube, covering an area of about
50 square inches.

Sync(i)roniza’rion

Each receiver is automatically synchron-
ized with the transmitter by means of 24-
cycle and 6000-cycle pulses which are mixed
with the picture currents at the transmitter.

- These pulses are generated at the trans-

mitter by means of specially designed
vacuum tube oscillators. Part of the oscil-
lator output is fed to the scanning coils of
the pick-up tube and part of it is used to
madulate the carrier,

Part of the received picture current is
fed directly to the grid of the cathode-ray
tube, where it is effective in varying the
intensity of the cathode ray, as already de-
scribed, and part of it is used to control
local 20 and 6000 cycle . oscillators in each
receiver, Control is exercised through an
auxiliary grid in a special four-element
tube. Three of the elements with their as-
sociated circuits generate a sawtooth cutr-
rent of either 20 or 6000 cycles, approxi-
mately, The fourth element controls the
oscillator output so that it is exactly 20 or
6000 cycles, as the case may be, and is ex-
actly in step with the scanning current at
the transmitter.
rents ate then fed to the vertical and hori-
zontal deflecting coils - respectively.

The receiver oscillating circuits are so
designed that they not only supply sawtooth
current to the deflecting coils but also sup-
ply a practically uni-directional high voltage
tg the anode of the cathode ray tube. This
obviates the need for a separate high-volt-
age rectifier system for the cathode-ray tube

and insures that the cathode ray is not act--

ing unless the deflecting currents are acting
at the same time. Otherwise there is a
possibility that the stationary ray might burn
a spot. in the fluorescent screen.

This all-too-brief outline of the working
principles of tomorrow’s television equip-
ment necessarily touches only the high spots
of the subject. It omits all reference and
credit to the individual scientists. and in-
ventors who- have patiently been working to
this end for many years. Long ages before
man was able to see what was happening at
distant places he invoked the aid of magic
mirrors and supernatural powers to satisfy
his innate desire. But he fyade no actual
progress, and it remained for the moderh
physicist, first to éxercise his imaginafion
about the real nature of the forces and sub-
stances which he harnesses to ‘do his will,
and then to prove by experiment that his
hypotheses: are correct. ‘Guided by the
knowledge of a possibility, he devises the
mechanisms for making it an acuality. In-
stead of magic mirrors he employs far more
wonderful types of vacuum tubes. Instead
of invoking supernatural powers, he utilizes

L £

The 20 and 6000. cycle cug-

By ARTHUR H. HALLORAN

PART I

the power developed in the modern research
laboratory.

The present equipment is only a begin-
ning. Patents have already been granted for
the production of pictures in natural colors
instead of black and white. It is not un-
reasonable to believe that means will be
devised for narrow-band transmission of
multi-element pictures, thus making long-
distance reception possible either over wires
or through radio channels in the short-wave
rather than the ultra-short-wave portion of
the spectrum. We are on the verge of a
new era where today’s science is being en-
gineered for tomorrow’s sales.

That “tomorrow” of television has been
as elusive as the “tomorrow’” of prosperity’s
return. We cannot say just when tomorrow
will become “today,” but believe that the two
the time can now be measured in months
rather than in years.

ITH television so close at hand, many

radio men are interested in preparing

themselves for its advent. While there
are as yet few picture-broadcasting stations
on the air and the expense of installing an
amateur television transmitter is prohibitive,
even if the amateur possessed the requisite
technical knowledge, there are several ways
in which an amateur can perfect himself in
this subject.

The greatest immediate contribution that
he can make to the art is in experimenting
with ultra-short wave transmission and re-
ception, for the first service to the public will
be along the broad channels which are avail-

§§8
77/4

able only in the ultra-high frequencies in the
neighborhood of 60 megacycles (5 meters).
Past experience and theory tend to indicate
that such transmissions cannot be received
beyond the horizon which is established by
the tops of transmitting and receiving aerials.
This fact places a premium on a high an-
tenna, as indicated in the accompanying dia-
gram or range-finder for television stations.
Yet there have been enough “freak” longer-
distance receptions to raise some question as
to the validity of horizon-limitations of 5-
meter transmissions. While these are fully
in accord with the accepted theory and re-
sults, it is worthy of the investigation which
amateurs can so successfully conduct. Fur-
thermore such investigations can aid the fur-
ther extension of amateur code and phone
transmission into the ultra-short wave region.

Nothing but the equivalent of the knowl-
edge imparted during a specialized college
course in mathematics and physics will suffice
for a complete understanding of all the prin-
ciples which underlie the operation of tele-
vision = equipment employing cathode-ray
tubes. Knowledge of the principles of radio
is helpful, in fact essential, but this is only a
beginning. Television signals consist of
transients of extremely short duration. This
nature and their action in circuits, especially
filter circuits, cannot be predicted by the
mathematics ordinarily employed for radio
calculations. So a more advanced type of
mathematics is required.

The general subject of optics, including es-
pecially the laws of photoelectric action, must
be completely mastered both as to theory and
practice. Then there is the technique of

(Continued on page 15)

RANGE FINDER FOR
TELEVISION STATIONS

E ON ULTRA-SHORT WAVES. [3-7ME7'ERS]
\1\ RANGE (1 miles)= 1225 [VAr +VAR)
4800 Hy = Height of transmitter antenna in feet above earths suface.
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On chart, intersection of horizontal
lines (transmitter antenna height) with
vertical line (receiver antenna height)
meets oblique line which shows maxi-
mum range in miles covered by station.
EXAMPLE — 600 ft. transmitter an-
tenna will serve 115 ft. receiver an-
tenna 45 miles away or 70 ft. receiver
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\odern 1934 Two-Tube Receiver

Complete Details for Building a Hum-Free AC Receiver In Which Is Combined All of
the Many Features That Make for Better Results

MISTAKEN opinion exists that the
A simple little detector and one audio

receiver is markedly inferior in sensi-
tivity to the superheterodyne and TRF types.
This may have been true of the small receivers
a number of vears ago, when high-gain tubes
were not available, but it does not hold true
today. Certainly, no one can question the
superiority of the super from the standpoint
of providing a degree of selectivity impos-
sible to obtain with any other type of receiver.
The super, with its RF gain after the de-
tector circuit, is also the answer to the phone
reception question. In this regard, our sim-
ple receiver can claim no laurels; the gain
going to smash as soon as the set is operated
below the regeneration point. However, a
super is “out”, in many cases, because of the
cost, to say nothing of the difficulty of getting
it to work properly. It is therefore the pur-
pose of this article to present a small, compact
two-tuber that incorporates several excellent
features.

At this point, a comparison of receivers
using tuned-radio-frequency and those not
using it, may be in order. In the writer’s be-
lief, the small receiver is really better off
without TRF ahead of the detector. In a
receiver of this type, grid-leak detection is
practically essential. - A little thought will
show that when the detector is so operated, it
will work best on weak signals and not so
good on strong ones. If the receiver of this
type is desired for use in a location where
there are no strong locals to cause trouble,
undeniably, TRF might be of real worth.
Such an ideal situation rarely (if ever) ex-
ists.  What is more likely to happen is that
a half-dozen strong locals are on the air at
almost every moment of the day. With a
TRF stage running wide open, the resulting
strong signal from the RF stage will cause
the detector to block-up over a large portion
of the band. The solution for this condition
is to put a gain control in the RF stage to
keep the gain down to the grid of the de-
tector. Logically now, why add additional
gain and then add a control to cut that gain
down, or even completely out? Admitted
that the RF stage acts as a coupling tube, and
also prevents re-radiation, yet it will do both
when operated as an untuned stage. Why
tune it at all?

Tubes '
TUBES of the type 57-77 are admirably

suited for detectors, and their audio out-

put is so much greater than their pre-
decessor, the ’24, that their use is almost
equivalent to the use of an additional stage
of audio. This feature, coupled with the
fact that they have a greater sensitivity to
weak signals, allows the use of a single audio
stage, while still providing so much audio
output that a gain control is necessary for
comfortable ear-phone reception.

Stability

ACK of stability has made the use of the
L conventional autodyne circuit undesit-
able. This circuit had very little, if
any, stability as an oscillator. Quite natur-
ally, no signal can be more steady than the

By CLAYTON F. BANE, W6WB

detector itself, and much of the creeping
sometimes blamed on the transmitting station
originated in the receiver. A separate electron-
coupled oscillator to be at the incoming sig-
nal is, without question, the best solution to.
this particular problem. It is, however, not
the simplest. If the detector circuit itself is
made an electron-coupled circuit, practically
all trouble from creeping will be removed.

Front view, showing Vernier Tuning Dial and

Volume and Regeneration Controls. The regen-

eration control and phone plug must be insu-

lated from the front panel by use of conven-
tional insulating washers.

Rear view. Note placement of Band-Spread
Condenser. This condenser must be insulated
from the metal chassis deck

Correct placement of parts. The ’57 tube must
be totally shielded

Sensitivity
THERE is not a great deal that can be

done in the autodyne detector to increase

its selectivity, but most certainly some
methods of adjustment and operation are.in-
finitely superior to others. The condition that
will help the most is proper adjustment of
the antenna coupling to the detector grid
circuit. There is little need for using close
coupling in any case, the best results being
obtained by the use of a large aptenna and
very loose coupling. Even the use of a two-
plate midget was found to be excessive in a
number of cases. The coupling condenser
finally adopted was the simple expedient of
twisting the antenna lead about an inch-and-
a-half along the lead coming from the grid
circuit of the tube. Both wires were, of
course, insulated. Also contributing to the
effective selectivity is the grid condenser. It
has been found that the value ordinarily used
(.00025), is somewhat in excess of the proper
value. The larger value causes the detector
to block very easily on loud signals, but this
trouble disappeared, to a great extent, when
the condenser was replaced by one with a
value of .0001. If the receiver is to be com-
pletely shielded, the use of a tuned trap in
the antenna circuit will sometimes be very
effective. This stunt is a good one to use for
reducing QRM from locals, but has the dis-
advantage of having to be tuned, thereby
adding another control. In our receiver, grid-
leak detection is greatly to be preferred over
power detection, because with grid detection,
the response to weak signals is considerably
greater than with plate .detection. Power
detection is, in reality, the best type of de-
tection for all-around use, but must be pre-
ceded by a stage of tuned RF in ordet to
bring up the gain on weak signals.

Regeneration
VARIOUS systems of controlling regen-

eration have been tried, but the time-

proven method of varying the screen
voltage has been found te be more satisfac-
tory than any of the others. In the circuit
used for the receiver here described, this
method of regeneration control has one slight
disadvantage, in that changing the screen volt-
age changes the oscillating frequency of the
receiver by a very small amount. This change
is really negligible. It was felt that the
smoothness of control more than off-set the
slight shift. The regeneration control in this
receiver works so smoothly that it hardly has

to be touched while tuning over the amateur
bands.

[Band]-Spread‘ih‘g
BAND-SPREAD of some sort is an essen-

tial refinement for any short-wave re-

ceiver. This receiver uses a condenser
in series with the main tuning condenser to
obtain proper spread. It allows the use of a
large tuning condenser (.0001), which is
somewhat of an advantage because the aver-
age run of condensers is around this size.
The use of a large tuning condenser is of a
further advantage in that the band-spread con-
denser may be shorted out, and the large
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tuning condenser used to cover a large amount
of territory. This would hardly be possible
if the tuning condenser were a very small
one, such as is generally used for band-
spread. With the series arrangement, the
bands can be covered up to 100 dial degrees,
with no difficulty whatsoever. = The only
thing to bear in mind is to follow the table
shown for the coil windings. These coils
have been designed to allow up to about 60
degrees dial spread, while still covering the
amateur bands on the scale. Remember that
the band-spread"con;ienser is above ground,
and must be insulatéd from the chassis. A
small bakelite block to hold the condenser
and fasten it to the sub-base will do the job
very nicely. {See illustration for details).

The Audio Stage

ITHER a 56 or a 37 can be used for the
audio tube, but th&€ 56 will give some-
what better results due to its slightly

higher gain. The 37 has practically identical
characteristics with our old friend, the 27.
Either the 56 or the 37 -will give ample gain
for earphone reception. This is a conserva-
tive statement, because at the writer’s location,
stations three and four thousand miles away
were brought in on the speaker with good
volume. Of course, a larger tube could be
used for the audio, to allow real speaker re-
ception, if desired. Some tube such as the
2A5 might have been used, but this was not

considered advisable, because this tube re- -

quires some sort of an output transformer, and
this refinement was not considered economical’
or at all necessary. A 250,000 ohm resistor
from the audio tube grid to ground serves as
the volume control, in addition to providing
a path for the C-Bias. Do not consider using
a higher resistance than that recommended,
because it will allow the very bothersome
fringe howl to pop up, yet the gain will show
no increase.

Filament and Plate Supply

HIS type of receiver can be oaj%perated

with AC on the filaments and B supply

on the plates, without the slightest trace
of hum. In the first place, the detector tube
must be completely shielded. I do not mean
the use of the type of shield that merely
covers  the tube to the top of the plate struc-
ture. The shield must completely cover the
tube; grid and all. All grid leads must be
kept away from AC leads, and it is a splendid
idea to make every effort to keep the length
of these leads down to an absolute minimum.
It is well to remember that the various leads
from the B strip must be by-passed to ground
with a good-sized condenser, not forgetting
the by-pass from the positive end of the stfip
to ground. Since this positive end has no lead
from the output socket to the tube socket
to the set it is very apt to be overlooked, with
the result that the hum may persist, even when
all other sources are run-to earth (figura:
tively and literally!). The filament leads
should, of coutse, be twisted in the conven-
tional manner. It is also well to use a centes-
tapped resistor across the filament leads, with
the center tap going to ground. The final
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C1 = 100 mmf. variable, Hammarlund
C2 =100 mmf. variable, Hammarlund

C3 = .01 mfd.—300 v,

C4 = .01 mfd.—300 v.

C5 = 0.1 mfd.—300 v.

C6 = 0.1 mfd.—300 v.

C7 = 0.1 mfd.—300 v.

©¢8 = 0.1 mfd.—300 v.

C9 = .0001 Sangamo-Mica

C10 = 0.5 mfd.—300 v.

Rl =1 meg.—this can e 2 meg. to suit tube.
R2 = 505000 ok}m Potentiometer, Electrad

" R3 = 10,000 chm—1 watt. Ohmite

R4 = 10,000 ohm—1 watt Ohmite
R5 = 5,000 ohin—1 watt. Chmite
R6 = 250,000 ohm—rvariable, Electrad
R7 = 2000 ohms—1 watt. Ohmite
L1 = 20 meters, 7 turns, #22 D.C.C.
40 meters, 15 turns, #22 D.C.C.,
close wound
80 meters, 30 turns, #22 D.C.C.,
close wound
Wound on L2 = 20 meters, 4 turns

standard #22 D.C.C. spaced} Spacecloser
4-prong F5” from L1 if necessary
tube base 40 meters, 4 turns{- toovercome

422 D.C.C. spaced; antenna or
34” from L1 R.F.C.
80 meters, 4 turns} resonance
122 D.C.C. spaced
34” from L1

R.F.C. = Any good short-wave choke

L3 = 100 henry audio impedance

Antenna coupled to grid ceil through small con-
denser made by twisting antenna lead into grid
lead, the length of twist to be determined by de-
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sired selectivity and avoidance of antenna reson-
ance (dead spots). Both wires to be insulated sep-
arately and from each other.

1—Dial. General Radio 502, with vernier

1—56 Tube, National Union

1—57 Tube, National Union

1—Tube Shield, Insuline Corp.

1—G.R. above Panel Mount Socket, 4-Promg
2—5-Prong Cinch Wafer Sockets

1—6-Prong Cinch Wafer Socket

step in hum elimination is to provide a good
external ground to the chassis of the re-
sceiver. This is extremely impoftant. As-
suming that the power supply is properly fil-
tered, no hum whatsoeygr should be experi-
enced.

A switch in the negative lead will save the
operator many a nasty jolt when he has his
hand down in the “works”, making minor
changes and adjustments. This switch is prac-
tically indispensable to the transmitting man,
because it is used to cut-off the receiver when
transmitting.

As the illustrations show, the volume con-
"trol, regeneration control, main tuning dial,
switch and phone jack are all brought out
to the panel. This panel is seven inches high

and eight-and-one-half inches long. The sub-
panel is seven inches long, six inches wide,
and the flanges are one-and-three-quarter
inches deep. The material is black iron, 16
gauge, and can be cadmium plated. The
panel and chassis can be cut and bent by your
favorite sheet metal shop; the cadmium plat-
ing is not at all expensive.

In conclusion, perhaps the most important
point to remember is to follow, exactly, the
arrangement of parts as shown in the various
illustrations. A great deal of time and con-
sideration was devoted to this phase, and the
author believes that the extremely successful
performance of this little receiver is due in
no small part to this minute attention to
small details.
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Mr. D. E. Replogle, Chief Engineer, Elec-
tronics Department, Hygrade Sylvania Corpo-
ration, has in his hand a new Sylvania thori-
ated tungsten 210 tube which uses the new
graphite anode. He has just taken it from a
Sylvania ultra high frequency (3240 mecs.)
portable transmitter used for police work.:

nickle or molybdenum usually employed

for the anode, a new tube construction
is contributing several striking improvements
to transmitting practice. The graphite anode
tube now available in all standard types of
air-cooled Sylvania transmitting tubes, from
the small 210 oscillator and amplifier to the
large 851 modulator or audio-frequency amp-
lifier, marks a distinct advance in the tube
art; indeed, it is one of the outstanding de-
velopments since the introduction of the
thoriated tungsten filament several years ago.

The primary object of the pure graphite
anode is greater heat dissipation.  Carbon
presents that perfect black body which, in
theory at least, is regarded as the ideal heat
radiator., When used for the anode or plate
of the transmitting tube, the graphite mass
dissipates, more rapidly than is the case with
the usual metal, the intense heat generated by
the impact of electrons on its surface. There
are secondary objects, too, discussed further
on.

Tube builders have long realized the ad-
vantages to be gained by incorporating a satis-
factory graphite anode, yet many practical
problems have interfered with theoretical
gains. Some of the attempts to introduce
carbon for the anode have been along the
line of coating a metal plate with graphite,
producing the so-called carbonized plates.
Certain receiving set amplifier tubes are of
this category. However, due to the retention
of a mass of metal for the graphite coating
support, the theoretical advantages of a pure
black body have not been fully realized.

Other attempts have been along the line
of a solid carbon anode, usually assembled
from several sections or segments. High con-
tact resistance between such sections or seg-
ments has proved objectionable. But of great-
er import has been the impurities and loose
or amorphous carbon particles deposited on
the inside of the glass bulb, actually reducing
the heat radiation of the tube and consequent-
ly defeating the very purpose of the carbon
anode.
carbon particles have been deposited on the
glass press and spacers, causing serious leak-
age troubles.

Ordinary carbon anode tubes have hereto-
fore proven impracticable for the reason that
the carbon mass introduced impurities and
carbon dust in the tube during bombardment
and exhaust, as well as in subsequent service.

‘BY substituting pure graphite for the

Also, the impurities and amorphous

The Graphit
Anode Tub

Practical Application of Perfect Black Body for Greater Heat Radiation
Introduces Several Striking Improvements in Transmitting Practice

By D. E. REPLOGLE
Chief Engineer, Electronics Depariment, Hygrade Sylvania Corporation

Quite obviously, it is essential to purify the
carbon mass to remove the binder, the hydro-
carbons, and the amorphous carbon or loose
surface layer, before mounting the anode in
the tube. How to purify the commercial car-
bon has, until quite recently, remained a
chemical riddle.

When deciding upon a complete line of
transmitting tubes, we sought to make some
outstanding contribution to the tube art. The
anode seemed to be a trouble-
some element, hence we concen-
trated our research and develop-
ment efforts on that feature. A
carbon anode was decided upon,
and the problem of purifying
commercial carbon prior to
mounting in the tube was as-
signed to our assistant chief en-
gineer, Victor O. Allen, who
has long specialized in filaments,
oxide coatings, getters and other
tube chemistry features. The
subject was not altogether new
to Mr. Allen, although he had
never concentrated on the prob-
lems involved. Putting in solid
weeks of tireless research on
carbon purification, however, he
soon announced a practical
method of purifying commercial
carbon, reducing it to the graph-
ite form. Experimental tubes
were built and subjected to
gruelling laboratory tests. The
proof that Mr. Allen had really
solved the problem and that a
new milestone was being passed
in tube development history,
was fully established. Subse-
quent reports from broadcasters,
amateurs, government stations
and others employing the regu-
lar production graphite anode
tubes have fully borne out our
original laboratory findings.

The graphite anode begins
with a solid block of commer-
cial carbon, which is machined
by specialists in this kind of
work to the ultimate shape and
size. A precision of one one-
thousandth of an inch tolerance
is attained in this machining
process. The finished graphite
anode has thin walls as well as ridges, ribs,
longitudinal and lateral holes, and other fea-
tures to facilitate subsequent mounting. But
before mounting, the carbon mass is sub-
jected to the chemical purifying process,
which frees it from the binder, the hydro-
carbons and the amorphous or loose surfac-
ing carbon, converting it into the graphite
anode,

The graphite anode is mounted in the tube

stem assembly by means of rods, screws and
nuts, in a thoroughly mechanic-like manner.
A minimum of supporting metal is required,
since graphite even at glowing temperatures
will not warp or get out of plane, as contrasted
with nickel or molybdenum plates which must
be rigidly braced in the effort to overcome
the warpage. During bombardment, the pure
graphite anode gives off only the occluded
gases and water vapor which may still reside

£ L B WS SR

Stem mount of the old and new type 211 tube. The graphite anode

structure is shown at the left.

in its pores, there being no impurities left.
Also, because of the exceptionally high
volatilization point of graphite which is not
attained in- customary bombardment, there is
no spattering of anode material as is frequent-
ly the case with metal anodes. Thus the in-
side of the glass envelope remains absolutely
clean and free to transfer heat through the
glass to the surrounding air. Upon cooling,
(Continued on page 31)
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Practical Application

O stage in a crystal controlled trans-

\] mitter can cause more trouble than the

frequency multiplying stage, when it
is not working properly. The output from
doubler stages very largely determines the
amount of excitation to the final amplifier,
so it is extremely important that they are
designed to work properly. Just what does
the tetin “"Doubler” mean?

A “'Doubler” is an amplifier stage, so op-
erated that the frequency applied to the grid
circuit appears in the output plate tank at
twice or “Double” this frequency. In other
words, “"Doublers”, “Triplers”, or “Quad-
suplers’ are megely frequency multiplying
amplifiers. They do not have to be neutral-
ized, because the voltage in the plate cir-
cuit is at 4 different frequency from that in
the grid circuit, and feedback cannot occur.
These frequency multipliers fall into two gen-
eral classes: Grid Distortion and Plate Dis-
tortion amplifiers. There are a dozen varia-
tions, but all of them are based on the use of
one or the other system. Let us now devote
a few remarks to clear up these evil sounding
names.

For purposes of illustration consider our
old friend, the characteristic curve. Assume
that the voltage applied to the grid is a pure
sine wave, and is of such amplitude that the
plate current will be confined to the straight
portion of the curve. In other words, pure
Class A. The output of the plate circuit
will also be a pure sine wave, showing a linear
relation between the grid voltage and the
plate eurrent. This pure sine wave will have
no harmonic content and is utterly useless for
our purpose, as we will presently see. If
we now bias our vacuum tube to a value
somewhat below ¢utoff, while still maintain-
ing the pure sine wave in the grid excitation
voltage, we will see tBat our output wave
shape bears not the slightest resemblance to
the grid wave shape. We have destroyed the
linearity between the two and our output is
now strong in harmonic content. It 1s this
very harmonic content that we use in our
plate system frequency multipliers.. A tank
in the plate circuit, offering a maximum im-
pedance to the desired harmonic, will be given
a “kick” at intervals corresponding to the

desired harmonic, and wil! consequently be

set into oscillation at the harmonic frequency.
Grid multiplying takes advantage of the non-
linearity between the grid current and grid
voltage. That is to say, if the grid excita-
tion voltage is allowed to go into the positive
region by a small amount, grid cugrent will
flow. This grid current flows in a series of
impulses, none of which flow for more than a
fraction of a half cycle, and consequently is
extremely rich in harmonics. If a tank is in-
serted in the grid circuit which offers a max-
imum-impedance to the desired harmonic, a
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of the "'Push-Push'' Circuit for Maximum Efficiency

By CLAYTON F. BANE, W6WB

CONSTANTS FOR
"PUSH-PUSH" CIRCUIT

(See Diagram at top of page)

LI—For use with an 80-meter crystal, doubling
to 40 meters, wind 30 turns of #14 wire,
spaced diameter of wire, on a 214” form.
For use with a 40-meter crystal, doubling
to 20 meters, wind 16 turns of #14 wire,
spaced diameter of wire, on a 21%” form.

L2—For 40 meters, wind 16 turns #14 wire,
spaced diameter of wire, on a 234" form.
For 20 meters, wind 8 turns #14 wire,
spaced diameter of wire, on a 214” form.

L3—Two turns coupling coil, wound with #18
rubber covered wire, 3” diameter.

' L4—Parasitic Chokes, 5 turns #18 wire on 14”
form. spaced two diameters of wire.

C1-——50 to 100 mmf.

C2—50 to 100 mmf.

C —.006 Sangamo mica condenser.

CT-—Center-Tapped Resistor, 50 ohms each
side of center tap.

RFC—Three section, scramble wound.

voltage will be set up across this tank at the
harmonic frequency. If the plate tank is also
tuned to this same frequency, the tube may
work as an ordinary amplifier. This system
is particularly efficacious where the harmonic
to be obtained is of a high order; as for in-
stance, the fifteenth. Appreciable power can
be obtained on harmonics well up to the
‘thirtieth. This system, however, is not well
suited to amateur practice, because the amount
of power obtainable is, at best, not very
great. The plate system is to be preferred
for low-order harmonics, such as the second
and third; the power being greater than that
obtainable with the grid system. However,
neither is ideally suited to furnish large
amounts of power, due mainly to the fact that
the plate dissipation incurred in the produc-
tion of the harmonics is such as to be pro-
hibitive. Efficiencies in the order of 20 or
25% are the rule rather than the exception.
All of which brings us to a consideration of
the various adaptations suited to amateur use.

‘A doubler in most amateur stations oper-
ates in about the worst possible manner to
‘give its maximum amount of output. Quite
a broad statement, but only too true. For
instance, does your doubler draw grid cur-
rent? It should draw practically none. You
can’t combine grid, plate and goodness-knows-
what-other, doubling systems. If you are go-
ing to use plate doubling, here are the neces-
sary requirements. The crystal oscillator
plate circuit should have a fair amount of
“C”.in order to suppress the harmonics. The
doubler should not be allowed to draw more
than the few mills grid current necessary to
show that is being properly excited. The
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Circuit Diagram for Extremely Efficient
“PUSH-PUSH’”’ Doubler

plate voltage of the doubler should be as
high as the tube insulation and dissipation
will permit. The tube should be biased to
a point slightly below cutoff. It should be
remembered that if you want to triple or
quadruple, the bias must be considerably
greater than when working as a doubler. The
higher order harmonics increase as the bias
is increased, but of course the amplitude is
correspondingly less as the order increases.
If possible, do not use shunt-grid-feed, but
rather some sort of inductive coupling with
series-feed. While on this subject, let us
mention that the tuned tank in the grid cir-
cuit, should be tuned to the fundamental fre-
quency of the exciting source. If you want
to use grid multiplying, tune the grid tank
to the desired harmonic. Remember, in this
case, both the grid and plate tanks are on the
same frequency, and oscillation is inevitable
unless neutralization is provided. Suitable
tubes for these two systems are the 865, 841,
46, 210, 59 and 47, listed in the order named,
according to their ability to do a good job,
and their power handling ability.

Any frequency multiplier circuit will do
a much better job if it is neutralized. By
the same token, it will do a still better job
if made regenerative. This can be done in a
number of ways, though perhaps the simplest
is to adjust the so-called neutralizing in-
ductance and capacity until the maximum out-
put is obtained. A variation of the ultra-
audion circuit is being used with considerable
success. More often than not, this ultra-
audion effect is present in many doublers, and
explains why Jim Smith’s doubler apparently
works rings around Henry Blotzs’ . . . Some
doublers show an aptitude for taking off on
their own account for no apparent reason.
The reason may lie in this previously men-
tioned effect, or may well be caused by a
resonant choke in the grid circuit. Watch
both!

The electron-coupled circuit is particularly
adaptable to doubler circuits because of its
inherent ability to give very strong harmon-
ics. This was taken advantage of in the little
ten-meter phone described in September
“RADIO”, and has lately come in for a great
deal of favor for use as a crystal oscillator
with high harmonic output. It is the opinion
of the writer that if the harmonic content from
the crystal oscillator could be made to ap-

- proximate 60 to 80% of the fundamental,

doubling would practically be obsolete. In
this case, the buffer could be excited directly
from the second harmonic of the crystal and
the doubler eliminated entirely. Until such
time as new tubes are developed for use as
crystal oscillator tubes, with very low radio
frequency grid current (across the crystal),
and large power handling ability, this idea is
(Continued on page 28)
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A 5 to 200 Meter Receiver that Has a

Novel Power Supply, Unique Detectof
Audio System, and Other Innovations

By FRANK C. JONES

nd

Analysis of the new W estern Wireless” Product

several requirements which have always

seemed desirable to the writer. In the
first place, few amateurs are able to make use
of more than one or two of the short-wave
bands which are at their disposal, thus miss-
ing a great deal of pleasure. Amateur ac-
tivity on the different bands from 5 to 175
meters varies with the seasons of the year,
and also to a great extent on the so-called "'11
year cycle” period. A desirable set would be
one that is simple to operate and could be used
satisfactorily on any and all of the six amateur
bands from 5 to 175 meters.

The above requirements are met in a new
receéiver herein describad. Since this re-
ceiver functions on all of the bands, it is
more universal in its applications for ama-
teur use. It is possible to QSY to any ama-
teur band by means of plug-in coils, one per
band. The circuit is such that either re-
generation or super-regeneration can be used
on the 5 and 10-meter bands, and regeneration
on the 20, 40, 80, and 160-meter bands. Band-
spread runing is available on any of the
bands, or between bands from 10 to 200
meters, since the tuning coverage is com-
plete.

In designing a receiver for use on all of
these bands, there are several considerations
involved. A super-heterodyne set, with or
without a quartz crystal filter, is usually de-
sirable in the 40 and 80-meter bands because
of its superior selectivity. However, the cost
is high and the receiver cannot be used suc-
cessfully on the 5 and 10-meter bands for gen-
eral amateur work. T.R.F. sets can be used
on the longer wavelengths to obtain more
sensitivity, and they give slightly greater se-
lectivity than can be obtained with a plain
regenerative detector. However, on 5 and
10 meters the gain of an RF amplifier is prac-
tically nil; usually true even on 20 meters.
On 40 and 80 meters a T.R.F. (tuned-radio-
frequency) stage can be more troublesome

THIS new receiver was designed to meect

than it is worth, unless precautions are taken,
A volume or sensitivity control is necessary
to prevent strong signals or key clicks from
overloading and locking up the regenerative
detector. Variation of this control always has
a slight effect on the tuning of the detector.
The actual signal selectivity of a T.R.F. stage
is about nil; in general an RF stage is liable
to be undesirable and in most locations it is
unnecessary.

A really good regenerative detector has a
gain of several thousand times on weak sig-
nals and thus a gain of 5 or 10 through an
RF stage is usually unnecessary, unless the
noise level is exceedingly low. Raising the
RF gain usually means automatically reducing
the detector sensitivity, so there is nothing
gained. A good regenerative detector can be
made to super-regenerate and thus give a
great increase in sensitivity on 5 and 10-meter
phone signals. A good regenerative detector
can make about 4 out of 5 superheterodynes
appear sick when it comes to receiving weak

CW signals on 10 and even 20 meters. It

will give a super a good race even on 40 and
80 meters, and many DX records are made
with regenerative detector sets. The fellows
that really hear those foreign DX stations in
most cases depend on practice and ear sensi-
tivity to weak signals, rather than the use of
a multi-tube receiver with high noise level
and loudspeaker output.

Another desirable feature is complete AC
operation of the receiver; that is, no batteries
of any kind to worry about. AC operation
means special precautions must be taken to
eliminate AC hum, and to eliminate variation
of signal strength or CW beat note when
fluctuations occur in the AC line supply.
Elimination of AC hum means good filtering
and careful placement of transformers and
chokes. In this receiver no audio trans-
formers or filter chokes are used, and the
current drain is low enough so that a very
effective resistance filter can be used. The

monitor.

Interior views of the new Western Wireless 5 to 200 meter short wave receiver and
It is housed in a 14-in, casv aluminum case, so constructed that it opens like
a purse, thus making for simplicity and rapidity of coil changing,

cause it proved to be more satisfactory than
any other type, even a screen-grid tube. An-
alysis of a screen-grid tube detector showed
that in the usual form of electron-coupled
detector there is a triode tube detector
coupled electronically to the tetrode audio
amplifier part of the tube. In other words,
the reason for the supposed superiority of a
grid-leak type screen-grid detector was in
the fact that there is more audio amplification
in the tube itself. In grid leak detection, the
detection is in the grid circuit and the tube
acts also as an audio amplifier. The screen-
grid type gives more audio amplification and
possibly slightly better detection efficiency
than a type 27 or 37 triode tube. .

Practical tests seem to show :that the type
56 tube has a better grid-leak detection effi-
ciency than even a screen-grid tube, but not
as much audio amplification. This condition
was easily remedied by using an additional
resistance-coupled 56 audio amplifier. The
detector circuit is rather novel in that the
plate is grounded by a .006 mfd. condenser
and the cathode is tapped part way up the
grid coil, as in an electron-coupled oscillator.
This type of oscillator gives a much more
uniform regenerative control over a large
tuning range than the more usual form of a
separate plate tickler winding. It also adapts
itself readily to 5 and 10-meter super-regen-
eration. The tuning condenser rotors are at
ground potential, even on 5 meters, which is
desirable both electrically and mechanically.

From about 13 meters up to 200 meters,
the plug-in coil connections are such that the
cathode tap gives regeneration . . . not supet-
regeneration, and the 100 mmfd tuning con-
denser, C2 is shunted across the band-spread
tuning condenser C3. The latter is the main
tuning control, and C2 is set at whatever band
is desired within the coil range. The use of
C2 allows the reception of commercial CW
or phone stations between any of the ama-
teur bands with, of course, vernier tuning
by means of C3. By proportioning the coil
turns properly, C2 is set for the amateur
bands so that C3 tunes nearly ovér the whole
scale to cover the band. Since nearly the
whole 100 mmfd of C2 is used on the 20 and
40-meter bands, the detector circuit is fairly
high C, which has certain advantages. The
detector stability is much better than with
high L (inductance) and low C so that pure
CW notes sound pure and not wobbly. The
detector "oscillation is stabilized so that a
strong signal ‘does not tend to pull the tube
into zero beat, as with low C circuits. This
effect is the familiar “‘detector locking effect”
and is néarly absent in this receiver. By dis-
connecting the anténna lead it is possible to
use the set as an actual monitor even on a
powerful transmitter.

On 5 and 10 meters the plug-in coils auto-
matically - disconnect the padding condenser
C2 ahd reduce the coupling to the antenna.
C2 should be set at zero or minimum capacity.

‘The antenna coupling has to be very loose on

these bands. Thus there is an additional
series capacity to the grid end of the coil,
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result is practically no hum at all, even with
the set and power pack enclosed in a small
cast aluminum cabinet 6-in. x 7-in. x 9in.

The receiver consists of a regenerative de-
tector, two low-gain audio stages and power
pack. The detector uses a type 56 tube, be-
which reduces the antenna coupling so that
the detector will properly super-regenerate.
On 5 meters the coil has no cathode tap, the
tube capacities giving the necessary feedback
for super-regeneration. The small radio-
frequency choke from cathode.to ground pro-
vides a path for the plate current and grid-
leak returns. On the 10 meter and higher
wavelengths, the cathode tap shorts out the
radio-frequency choke and thus there are no
troublesome resonant effects from this source.

Grid-leak type of super-regeneration is used
because of its simplicity and the ease of ob-
taining efficient regeneration or super-regen-
eration on either 5 or 10 meters by means of
the regeneration control. Super-regeneration
is obtained by means of high RF feedback,
which condition is brought about by the se-
lection of proper values of grid condenser
and leak and plate by-pass condenser. The
type 56 tube functions extremely well in this
circuit at moderate values of plate voltage;
19 volts at 5 meters in one instance. Type
27 or 37 tubes haven’t a high enough ampli-
fication constant, apparently, to function well
in this circuit at 5 meters, unless plate volt-
age in excess of 100 is used. In this form of
super-regeneration the feedback control R1
should only be advanced sufficiently to ob-
tain a loud hiss, not a howling whistle on
5 and 10 meters. On good phone signals the
carrier signal -seduces the hiss or roar to
practically zero.

Resistance coupling is used between the
detector and first apdio fube to prevent fringe
howl. The latter usually takes place if the
plate load of a regenerative tube is inductive,
such as with transformer coupling, but doesn’t
if it is resistive, The se“cén& audio tube is
direct coupled to the first because of its sim-
plicity. With this form of direct coupling,
variations of tubes, etc., seem to have no
effect, as it is possible to use a 27 and a 56,
or two 27 tubes, or an old and a new tube.
Variation of plate voltage ovetr wide limits
has no appreciable effect either, since the
values of the resistors and’ operating char-
acteristics of the tubes are chosén to over-
come such well known effects of direct coupl-
ing. ‘These two audio tubes drew less than 5

EAND 1O METERS.
L ©2 SETAT MINIMUM CAFPACITY DN EAND KO
5O AS NOT 70 SHUNT ANTENNA PICK-A/P ENERSY.]

Circuit diagrams of 5 to 200-meter
Western Wireless Receiver.

milliamperes at 100 volts from the plate sup-
ply. This form of audio amplifier is efficient,

simple and free from fringe howl effects, and.

has the proper amount of audio gain for head-
set operation from the detector circuit.
 Still another novel feature, and a very
practical one, is the use of a resistor type
power pack filter. The total plate current
drain is less than 10 milliamperes, conse-
quently small 5000 ohm resistors can be used
in place of two iron-cored filter chokes. This
effects a savings in cost and space, since the
power transformer doesn’t have to be placed
at a definite distance from an audio transform-
er or filter chokes. The inductive reactance of a
30 henry choke at 60 cycles (half wave recti-
fier) is only 1130 ohms, so this resistive filter
of three 5000 ohm resistors provides better
filtering than three filter chokes in the same
circuit. With resistance and direct audio
coupling, the filtering needs to be good.

The 4mfd. condenser across the regenera-
tion control quiets this control in operation
and also aids in AC hum filtering in the de-
tector plate circuit, where it is most needed.
The resistor input from the rectifier and .001
mfd. condenser from cathode to plate of the
rectifier eliminates the usual “tunable hum”
problem so often encountered in AC opera-
tion of short-wave receivers.

The receiver is housed in a cast aluminum
cabinet which has much more beauty of ap-
spearance than a sheet-iron or wooden cabinet.
It makes the set quite rigid and free from

twisting torque or warping when tuning, with
the result in the latter case of detuning on
some desired weak signal. It also allows
the set to be used as a first-class monitor
when the antenna is disconnected, due to the
excellent shielding and rigidity. Since the
cabinet is hinged at the bottom and stands on
rubber feet or supports, it swings open in the
middle as shown in one of the illustrations.
This allows coils to be readily changed with-
out a person having to be a contortionist. The
set is small, being only 6 x 7 x 9 inches, but
is heavy enough to allow a good grip on the
tuning knob without moving the whole set
on the table or shelf.

The performance and sensitivity to weak
signals has made even old-timers enthusiastic
about the receiver in tests around San Fran-
cisco bay. Since it covers the whole short-
wave spectrum in use at present, it makes an
excellent standby receiver for persons wish-
ing to listen-in on some exploring expedition
or short-wave phone or CW stations outside
of the amateur bands. Without an antenna it
can be used as a good monitor for either a
phone or CW transmitter to check the quality
of the output signal.

An ordinary aerial can be used for recep-
tion on all short-wave bands or a doublet
receiving antenna can be utilized. In the lat-
ter case the doublet should preferably be
tuned by a shunt tuned circuit with the an-
tenna and ground leads from the set connected
across the doubler tuning circuit.

=
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By CHAS. PERRINE, W6CUH,

“Six-bit PDC!” Sounds lmpossible, yet what
could be mere welcome at the presént time, espe-
cially in view of the F.R.C.’s new regulations? The
fact is that with this method, a one “mike’”’, or
even a half ‘“mike’” filter condénser, plus a trip to
the junk box, will filter that final to excellent DC,
if not PDC. The whole trick is in making the
filter resonant—not a new idea, Lut certainly worth
money now. An equivalent brute-forece filter would
cost several times as much, particularly at high
voltages.

The diagram shows the simple circuit. . The
choke is connected in series with. the filter con-
denser, being on-the negative side for safety. This
then forms a series resonant circuit—various choke
and condenser combinations for different supply
frequencies are given in the table. The combina-
tions using more capacity will give a somewhat
better note, and will step-up the rectifier voltage
a bit more . In any case, the values are not
critical ; the primary of any small 110 volt trans-
former can .serve as a choke, but a regular choke

5
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The New

RESONANT FILTER

C L(50) L(60.)
Smid. 5O0H  3.6H.
IOmid. 25H. 1.8 H.
2Omid. T2H  O9H.

C, mar 8& 2 - 4mr. wirk
ABOYT ONE SIXTH THE
VOLTAGE RATING OF Q

J

P.D.C. for Six-Bits!

and HERB BECKER, W6Q®D

is, of course, better—about 250 ma. rating when
using 3000 volts or less and 500 ma. for higher
voltages (the condenser charging current increases
with the voltage). A little experimenting will aid
in finding the best combination.

The resonant filter can cause trouble in some
cases, in that it will sometimes give rise to a weak
low-pitched buzz that rides along with the main
PDC note. This holds true only with certain single
tube full-wave rectifiers—but with the conventional
two tube full.wave rectifier it has not appeared.
The condenser Cl, shown in the dotted lines, will
help to cure this condition. In any event, the note
should be checked carefully.

This filter system has been in use at W6QD-
W6CUH for some time on the power supply that
feeds the last two stages of the transmitter. Other
local hams are wusing this series resonant filter
with similar suceess. Results have been really
astounding. In fact, at first it seemed magical to
us; yet the extra cost was nil—s0-0-0-0-0—who’s
afraid of the bhig bad wolf? : :
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HAM HINT

Resonant Or Non-Resonant

Antenna Feeders?
BY resonant transmission lines I refer to feeders
of the Zepp or Doublet type. By non-resonant
lines I have reference to the Matched Impedance
lines, either single wire or two wire types. In
general, the Hertz antenna, fed by some form of
non-resonant line, is believed to be the more effi-
cient radialor. provided the antenna proper is cut
to EXACTLY the frequenecy that is emitted by the
transmitter that feeds it. By exactly the fre-
quency I mean within about 1¢, of the emitted
frequency. None of the usual formulae for deter-
mining the length of a Hertz radiator are exact
enough for this purpose, because the height of
the antenna above ground has a slight effect on
the optimum length as has the presence of
nearby houses, trees and other objects which affect
the antenna’s capacity to ground.

In view of this fact, it is advisable to cut the
antenna slightly “too long” and then gradually
prune a few inches at a time until the maximum
load is drawn from the final amplifier. (Care
should be taken to see that the feeder is properly
located on the antenna, and antenna coupling coil,
to prevent, or at least minimize, feeder radiation).
Ordinary soft-drawn copper wire shows an an-
noying habit of stretching, which upsets the ac-
curacy of our pruning operation after a short
time. Hard-drawn wire helps, but the best cure
seems to be copper-clad steel. (Copper-clad steel
is just as efficient a radiator as ordinary copper,
and is usually much cheaper.)

Now for the Zepp. All forms of resonant feeders
simply represent folded portions of the antenna
itself, and strictly speaking, they are not feeders
at all. Because this folded portion of the antenna
ig brought into the shack, it becomes a simple mat-
ter to adjust the electrical length of this antenna
by means of one or more variable condensers. Thus
we can tune the antenna as a whole to the exact
frequency emitted by our transmitter, without
the necessity of pruning bits of wire and moving
feeder taps.

The Zepp antenna has certain drawbacks which
have caused many amateurs to abandon it in
favor of the non-resonant line-fed Hertz, in spite
of the tedious process of tuning by pruning, asso-
ciated with this latter type of antenna. The main
drawback of the Zepp is that the feeders always
radiate more power than is wasted by the non-
resonant types of feed lines. This feeder radia-
tion is almost a total loss, and sometimes affects
the neutralization of one or more amplifiers in
the transmitter. The feeder separators also are
a source of grief during wet weather unless they
are made of a non-hygroscopic material, such as
Isolantite or glazed poreelain. While a Zepp an-
tenna as a whole can be tuned over a fairly wide
range, the radiation efficiency of the flat-top por-
tion suffers, unless its ELECTRICAL length is
exactly right for the transmitter frequeney. This
necessitates, for maximum efficiency, the same
pruning process that is necessary for the Hertz
antenna, fed by a non-resonant transmission line.

The single-wire-fed Hertz works fairly well on
its harmoniecs when the feeder is located 16149
from the current loop, rather than the optimum
point for one band operation which is located 149
from a current loop. The two wire type is not
desirable for multi-hand operation.

Filament Voltage Compensation

MANY transmitters which draw upwards of 500

watts from the 110-volt line have caused the
line voltage to drop slightly when the key is
down. In some instances this drop can amount to

F/L. TRANS
FrL
Hov
VoLTRGE
Ac PRI
- sec
COMPEN-
SETING
WINOING
(56& vExT)
SEC
S
KEY
or ]
AKEVING <T
RELAY PRI
NERE

PROUIER TRANS.

FIG. 1—Filament Voltage Compensation. The com-
pensation winding consists of approximately 5
turns of No. 14 wire, wound directly over primary
winding or on the core of the filament transformer.

By "JAYENAY"

WHERE transmitting tubes are connected in

parallel, ultra-high-frequency oscillations
causing erratic operation, loss of efficiency and
interference, will occur unless steps are taken
to suppress such oscillations.

The resistance-shunted chokes shown above,
constructed by Paul’ E. Griffith, WIDBW, of
the University of Iowa, accomplish this sup-
pression nicely. Twelve turns of No. 14 enam-
eled copper wire are wound on a l4-in. form,
then spaced by “screwing” the 12-turn coil
through a short, straight piece of No. 14 wire.

46

PARASITIC SUPPRESSORS

The suppressors
are connected as
closely
grids as possible,
as shown here in
the diagrams.

to the

The resistor should have a value of 100 ohms.

The one-watt size resistors are large enough
to handle tubes of the ’46, '10 type; but for
higher power, resistors of 50-watt rating are
most easily adapted to the addition of a 12-
turn coil over them. In case of overload, the
resistors burn out first. The metallized type
of resistor (shown on left, above) has a better
temperature co-efficient than the carbon type
(at right). It is absolutely necessary for the
resistor to be non-inductive and for this rea-
son wire.wound resistors are not useful.

[{0]

UTe}

as much as 10 per cent. When the line voltage
drops, it is evident that all the filaments in the
transmitter also have their voltage reduced. This
reduction shortens tube life, and causes mercury
vapor rectifiers to fail even when lightly loaded.
However, if we raise all the filament voltages so
that they are correct when the key is down, we
are then subjecting them to overvoltage when the
key is up. The ecircuit shown in Fig. 1 avoids
this difficulty and costs practically nothing. An
auxiliary coil of a few turns is wound over the
present windings on the filament transformers
and is connected in series with the 110-volt side
of the plate supply transformer. Thus, when the
key is down, the filament transformers are aided
by this auxiliary winding which is energized only
when needed. It is impossible to forecast the ex-
act number of turns necessary on this extra wind-
ing. Experiment until the filament voltmeter reads
the same with the key up or down. The wire
used must be large enough to carry the current
drawn by the primary of the plate supply trans-
former.

969
A Truly Quiet Power Supply

I1G. 2 shows a power supply suitable for a
high gain receiver or low level audio ampli-
fier (condenser mike amplifier). The exact amount

'800r 523

TMIS CAN BE
I SECTION. - ERCH
8m/ EcecrrapTic,

THIS CRN BE
4 mE

FIG. 2—Hum-Free Power Supply for Short-Wave
Receivers as used by W6AWT

of ripple will depend somewhat on the quality
and size of the chokes, but usually will be below
1/10 of 1 per cent. The two .002 MFD condens-
ers shunted from each plate of the rectifier to
ground are very important, They help to pre-
vent the bothersome interference sometimes called
tuneable hum, but more properly termed “impact
excitation.) These condensers also help to re-
move line noise from the DC output. The use of
four 30 henry chokes instead of two 60 henry
chokes is desirable (although more expensive), be-
cause their total distributed ecapacity is less, and
high audio-frequency noise is more completely
filtered. This power supply is not recommended
for a class B audio amplifier because its regula-
tion is not too good, due to the high resistance of
the four chokes in series. However, regulation is
unimportant for receiver and low-level audio use.

Iron Cores In New RF Transformers

RON has long been recognized as the ideal mag-

netic material for use in DC and low-frequency
inductances. Its use is desirable at high frequen-
cies, but the eddy current losses become so great
as the frequency is raised that air has long been
considered more desirable as a core at frequencies
above 50 kilocyeles.

Lately, several experimenters have succeeded: in
reducing the eddy current losses in iron by grindin
the iron into a very fine powder and then insulating
each individual particle by means of a non-con-
ductive binding material. - The powdered iron is
mixed with this more or less' liquid insulating
compound and then compressed under high pres-
sure into the exact shape desired. This type of
highly laminated core has been used successfully
on frequencies as high as 25,000 XC, alth’ough it is
doubtful if iron core coils can compete with air
core coils, from the standpoint of electrical effi-
ciency, at frequencies above 5,000 KC. Hovqgvgt,
the main advantage of this type of coil lies in its
compactness and its small external magnetic ﬁ.eld,
which minimizes shielding difficulties in a high-
gain receiver. With the high perme.ablhty. ma-
terials that are used for the coils, less wire is
necessary and it becomes possible to use Litz (with
its attendant benefits) at medium frequencies.
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Whence the Name "Zepp
ZEPP FEEDERS derive  their name from the
type of feeder that was developed in Germany
for use on Zeppelin dirigibles. The tremendous
amount of metal in this type of aireraft made it
necessary to make that portion of the trailing

antenna (close to the ship) non-radiating so as

to avoid losses and also to minimize the danger of
sparks between metal joints in the structure,
which might result from shock excitation if the
radiating portion of the antenna were located

nearby. e ‘
How To Calculate the Optical Range
Between Any Two Altitudes

D =1.2 (\/Al + \/Az)

HEN planning tests on 56 MC or 400 MC it

is sometimes helpful to' know whether or not
any two suggested mountains are within optical
range of each other. This can easily be deter-
mined if we know the altitudes of the mountains.
The approximate optical distance in miles, for
points on the earth equals 1.2 times the sum of
the square roots of the two altitudes in feet.
Assume that one station is at the top of a 10,000
foot mountain and the other is at an altitude of
900 feet. The square roots of these two altitudes
are, respectively, 100 and 30. Therefore we add
these square roots and multiply by 1.2. This gives
156 miles as the optical range between these two
points (provided, gf course, that the intervening
country is flat. If hills intervene, the ecalculation
becomes somewhat complex. In other words, ask
your local math instructor).

Formulas .
AM’S LAW can be remeémbered by the fact
that the three symbols appear in alphabetical

order and the ‘‘equals sign’ follows the first let-

ter. Thus, = IR. Impedance of an AC circuit,
when X1 equals inductive reactance. and Xc
equals capacitative reactance.

Z = /R T (Xr — Xo)?

Resistors in parallel.

1
Total resistance — ——
1 1 1
— 4+ — 4+ — ete.
' R1 Rz R3
Capacities in series.
I §
Total capacity —
1 1 1
— 4+ — 4 — ete.

G C G
The total capacity of a group of condensers
connected in series is always less than that of
the smallest condenser in the group.

Micromicrofarads and Microfarads
MM MFD

1,000,000, = 1.0
100,000, = .1
10,000. = .01

1,000 = .001

100. — .0001

10. = .0000t

1. = .000001

£ 289 — '

How % Calculate Transformer
Primary Rheostats

When seeking to éontrol the voltage of a trans.
former secondary, the most efficient method is to

install a rheostat in the line leading to the prim- .

ary winding, Many of us become confused when
we try to calculate the size and resistance value
of this rheostat. The following procedure out-
lines how to figure the correct resistance and watt-
age of the rheostat.

This method is perhaps the simplest way . . .
let us assume that we want to comtrol a 211 type
radio transmitting tube filament from a trans-
former whaose secondary voltage is 12 volts when
110 volts is impressed on the primary. The fila-
ment. of this tube gperates at 10 volts
and draws 8.26 amperes., TFor efficient con-
trol, a voltage variation of four volts is sufficient ;
that is, we will be able to vary the secondary volt-
age from eight to twelve volts. We find that the
transformer ratio is 9.17 (110 divided by 12), and
as the loss in the transformer is very small, we
can assume that the wattage of the primary and
secondary is the same. Thus we can assume that
the currents in the primary and secondary will
vary inversely as the voltages and will follow the
same ratio. The primary current will then be
3.25 divided by 9.17, or .355 amps,

If we are to get a four volt variation in the
secondary, we must have 9.17 times four volts, or
a 37-velt variation in the primary. To find the
resistance needed for this voltage drop, divide 37
volts by the current (.355) which gives a resistahce
of 104 ohms. When a rheostat is to be used where
the air circulation is restricted, the unit should
not be required to carry more than about one-half
its rated current. For this reason the No. 0320
Ohmite rheostat will be ideal here. This unit will
safely carry a current of .630 ampere in the open
air.

L%
T4

- trap is shown in Fig. 3.

Interference Filter for Supers
MANY users of high frequency superhetero-
dynes have complained that. ICW signals can
be heard no matter where the set is tuned. This,
generally, is not image iyberfer'ence, because it is
not tunable.. It is usually caused by the fact that
ship signals between 400 and 500 KC ride through
the first detector and are amplified by the inter-
mediate frequency ampli’ﬁpr, whose frequency is
usually somewhere in this. band. This interfer-
ence can come through even if the oscillator tube
is removed from its socket. The best remedy for
this type of interference is a wave trap in series
with the antenna, and improved shielding around
the high-frequency portion of the set. A wave
It can be an IF coil
identical with those wused in the intermediate
transformers. The condenser can be any type with
a capacity of about 100 MMF. and is used to tune

FIG. 3
TOTEN" Keep the lead as
RECEIVEP ghort as possible.

o e 2

the coil to resonance with the IF amplifier. The
presence of this trap in the antenna cireuit will
not affect high-frequency signals, but will pre-
sent a high impedance to undesired low-frequency
signals of approximately the intermediate fre-
quency.

Foresight

IN 1911 the chief engineer of one of the leading

companies in the Radio field resigned his posi-
tion and accepted an executive position with a
manufacturer of sewing machines at a reduced
salary. He made a statement which follows . .
‘““Wireless communication has about reached its
peak and only a few minor improvements are
possible. On the other hand, the Sewing Machine
industry is growing rapidly and within twenty
yvears every household in the world will own its
own Sewing Machine.”

A High Gain Audio Amplifier
FIG. 4 shows a simple audio amplifier which
delivers an honest six watts of audio power
and does well as a modulator for a portable 5. or
10 meter phone. This amplifier will allow the use
of a ribbon or dynamic mike, which represents a
welcome improvement over the mnoisy single ‘but-
ton carbon mikes usually associated with portable
gear. While a pair of 42’s are specified in the
output stage, it is possible to substitute 41’s, 38’s,
6A4’s or 89’s with only minor changes to the dia-
gram as shown. When a low-level, high-quality
double button carbon mike is used with this cir-
cuit, the talker can remain from four to six feet
away from the mike and still drive the output
up to six watts,. If CH, is replaced by a suitable
transformer this dmplifier will drive a class B
stage consisting of two or four 46’s or §9’s.

, oureut.
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FIG. 4
R1—500,000 ohms C;—.5 mfd.
Ry—100,000 ohms Co—.1 mifd.
Rs—1,000 ohms, 1 watt Cs—.5 mfd.
R—200,000 ohms Cs—.01 mfd.
R;—500,000 ohms Cs—10 to 25 mfd. (low
Re¢—200 ohms, 5 watts voltage)
R;—5,000 ohms, 1 watt Ce—2 mfd.
—2 mfd.

CHor—Modulation choke or 38500 ohm load
CH;—400 to 800 Henries at 5 M.A.

Finding and Removing Set
Noise in a Super

MANY SUPERS have been cursed because of
the tremendous noise level. While there is
always a goodly amount of noise floating around
the atmosphere waiting for some unsuspecting
super, there is also a lot of noise produced in the
receiver itself. With the antenma disconnected,
turn the set upside down so that you can get at
all the leads located under the chassis. Then
place a couple of leads on a non-inductive 14
microfarad condenser and go hunting. Ground
one of the leads and, with the set going wide
open, touch every socket contact and lead avail-
able. You will be surprised at the reduction in
noise possible by this method. Of course, when
you find a circuit which can stand additional by-
passing, a cordenser is’ permanently installed.

Filament Transformers for a
Bridge Rectifier

A GLANCE at the circuit of a bridge-type gingle
phase rectifier will show that at least three
separate filament windings are necessary for the
rectifier tubes. Many hams are using four 83’s
in bridge circuits to obtain 1000 volts at 250 mil-
liamperes. This is OK, but DON’T try to improve
on the circuit by putting all the 83’s on the same
filament winding. It just can’t be done . . . not
on weekdays. o
000

A Low Level Amplifier

MANY inquiries have been received for data on

a high-quality, low-level amplifier suitable for
use with a condenser microphone. Such an amp-
lifier is shown in Fig. 5. This amplifier is also
highly suitable for use with the new moving coil
microphones, such as the Ribbon or Dynamic
types. With these microphones an input trans-
former is necessary, so we can connect the sec~
ondary of such a transformer directly from grid
to ground across the 2 megohm resistor, R3. With
the addition of the input transformer we would
eliminate R1, R2, C1 and C2 whose purpose is
to supply and isolate the DC polarizing voltage
which places an initial charge on the ‘“hot” plate
of the condenser head.

2
FIG. 5
CONDENSER MICROPHONE AMPLIFIER
Ry— 20 meg.—Metallized
Ro— 1 meg.—Metallized
Rs— 2 meg.—Metallized

R;—25,000 ohms—Wire wound
Rs— 5,000 ohms—Wire wound
Ci— .01 mf.—Mica condenser
.5 mfd.—Filters
T;—Tube to line transformer

- Note that these tubes operate without bias.
This is possible because of the small magnitude
of the voltages involved. The output of a con-
denser head rarely exceeds one one-thousandth of
a volt. The gain of this amplifier is in the
neighborhood of 40DB and the output can be con-
nected to an amplifier designed to amplify the
output of a double button carbon mike.

This amplifier should be well shielded, espe-
cially if used in the neighborhood of a trans-
mitter, and it should be at least two feet away
from any power supply apparatus, to avoid hum
pick-up. If it is used with AC on the heaters,
tha filament supply should be by-passed with
about one MFD. and first one side and then the
other should be grounded. The ground should
be left on the side that shows least hum in the
output. Occasionally it is found that a center-
tapped resistor across the heaters with the center
grounded provides the least hum. The plate sup-
ply should be well shielded and usually twice the
normal amounts of inductance and capacity are
found necessary in the filter. This circuit is based
on one developed by Mr. A. A. Collins, W9CXX.

o000
@SY with Crystal Control

LL OF US, at one time or another, have
wished that we might shift our frequency
slightly to avoid being blanketed by another sta-
tion on our frequency. The most commonly
used method to obtain this shift with erystal con-
trol is to use an air-gap holder whose gap is
variable. However, air gap holders are expensive
and few have an adjustable gap. It has been
found that two thicknesses of writing paper,
placed between the crystal and the top plate, can
shift a 3500 KC ecrystal about 214 KC. If we
are doubling twice to 14,000 KC we can obtain a
10 KC shift, which is sufficient to get away
from one of those foreign self-excited phones.
Another method of shifting frequeney is to
shunt a .0001 MFD. condenser across the crystal.

Powers vs. Signal on 56 Megacycles

IT has been found that as long as the trans-

mitter and receiver are within optical range,
the difference between 15 watts and 600 watts of
carrier is only about one point on the “R” secale.
The 15 and the 600 watts phones were both con-
nected to the same antenna and the receiver was
not altered between transmissions. However, as
soon as the receiver was taken behind a hill the
superiority of high power became evident and the
15 watt transmissions dropped from R7 to RZ2,
while the 600 watt signal dropped from R8 to R7.
These tests were carried out over a distance of
95 miles and the modulation in each case was
about 85 per cent with MOPA transmitters.
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By LOUIS R. HUBER *

O anyone who has had to operate

through interference coming from such

infernal devices as oil burners, vacuum
cleaners and dirty commutator generators, any
contraption laying claim to interference-elimi-
nation is going to be of considerable interest.
The writer, having been a sufferer of long
duration from these hells which beset us poor
operators, resolved about a year ago to in-
vestigate the doublet receiving antenna, which
seemed to hold the most promise.

From the beginning, the garden variety of
doublet receiving antenna contained so many
constructional hindrances that it appeared
this “dodge” would be about as bad as erect-
ing a Zeppelin antenna. So a minor rebel-
lion was staged.

It was concluded that it just wasn’t worth
while to erect the usual rigid-dimension sys-
tem as shown in Fig. 1, in which the trans-
posed line C has to be of a certain length—
133 feet for 80-meter work, for example. Our
back yard didn’t fit, unfortunately. Also we
didn’t like the two tuning condensers. Our
receiver already has six controls too many.
With these outcries against orthodoxy sing-
ing hurrah in our brain, we joyously crossed
off the possibilities of Fig. 1 and proceeded
on our quest.

A ’ B

D E
ToooJr

REC

OW, Fig. 1 is not a self-tuned system
N at all. The tuning begins at one end

of the antenna AB, at A, runs to the
center and down one side of the transposed
line C, through D, F and E, back up C again
and so out to B. The only interference-elimi-
nating possibility is through the canceling
factor of transposition. The reason, presuma-
bly, that such a system has been widely used
in preference to that shown in Fig. 2, which
is nothing more than an adaptation of the
broadcast-band 200-550-meter antenna coup-
ling system that has been in use for some time,
is that the business of hanging a transformer
in the middle of the antenna is rather baf-
fling, due to weight considerations, ground
connection, weatherproofing difficulties, etc.
"Also, it seemed that the conceatric cable lead
of the broadcast system just didn’t work well
for short wave reception.

*WISU—KTAHK—WTCRJ, 517 East 4th St., Tip-
ton, Iowa.

FIG. 1

FIG. 5
The coupler attached in the center of the an-

tenna.

coupler, the more weorthwhile it becomes_

The obvious thing o0 do was to have an
intermarriage of the broadcast system and the
short-wave tuned system and produce a new
offspring, which turned out rather happily to
be that shown in Fig. 2, in which the trans-
mission line can be of any length. Thus hav-
ing brought the back yard into good repute
once more, the only remaining problem was
to hang something in the middle of the an-
tenna that wouldn't weigh a ton and that
would eliminate the tuning condensers on the
receiver end, while leaving a tuned wire out
in the clear to- snaffle signals as they come
along.

A B

(D) e

E
F
FIG. 2
G

H .-

! ND,
TO RECENVER
ANT

HE tuned system goes no further than
the coupling transformer in the middle

of the antenna. It is ACB in Fig. 2—
merely a Hertz antenna with a coil in the
center, the point of lowest voltage in a half-
wave antenna. Coupled to this coil is the
system EFG, which is nothing but a link coup-
ling system to the coil I, which connects to
the regular antenna-ground terminals of the
receiver. This leaves the whole lead-in sys-
tem at low voltage and untuned, allowing
unusual latitude in the selection and arrange-
ment of the feed line.

The very best of course will be number 14
copper enameled, used with the excellent
transposition blocks which are now on the

The wire running from the electro-
static shield connection to ground is not abso-
lutely necessary, and can be omitted—although
with some detriment to the efficiency of the sys-
tem. The closer the ground is to the antenna

FIG. 4

The most important part of the system—the
receiver coupler. The lead from the coupler to
the receiver’s antenna post is the only: part of
the. system that picks up any appreciable amount
of interference and therefore must be very short.

market, designed for use on the old system,
where they had to be good or you didn’t get
signals. Transposing every two feet is good
practice. If the depression is still hamper-
ing your finances, telephone drop cord, known
as “POD” to linemen, is a good substitute,
well weatherproofed and easily managed. Ot-
dinary lamp cord will do, but is not good for
many months in the weather.

Now, having theorized so beautifully, it is
necessary to get down to practical considera-
tions. We still have to hang that transformer
in. the middle -of the antenna, and we can’t
be bothered with tin cans such as the broad-
cast listeners tack on to their masts, The only
thing we can do is to make a mysterious look-
ing object (Fig. 5) which appeais to be a
cross between a strain insulator and a voltage-
dividing resistor, but which is nothing like
either. - ’

The mystery is neatly solved by regarding
Fig. 3, which shows us that we have made a
radio-frequency transformer with an electro-
static shield between the coils to “ground”
any stray intreference that bas no l@gi‘t;imatze
business getting into our receivers. Ope of
these transformers, or ‘‘couplers,” constitutes
either CDE or GHI of Fig. 2.

The matter of matched impedances ffom
the antenna through coupler, feed line, coup-
ler and into the receiver is of considerable im-
portance. Several coil ratios were tried be-
fore finally arriving at the combinations given
here, the object being to provide the feed line
with enough energy to transmit received im-
pulses to the receiver, without raising the im-
pedance so that the feed line itself picked up
interference. It is quite possible that the spe-
cifications here shown could be improved;
however, they operate well in practice and
the problem of bettering them is cheerfully
handed to the laboratories.

IG. 3 shows the constructional details.

It was found to be quite important to

place the coils end-to-end as close to-
gether as possible, They could be wound one
on top the other, but this would add struc-
tural difficulties, and end-to-end coupling
seems to be quite sufficient. It was found to
be eminently practical—though perhaps not
scientifically most efficient for all types of
feed line—to use the same number of turns
for all four coils (two couplers) designed for

—
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a given receiving wave length. Tin foil serves
admirably for the electrostatic shield. It is
necessary to "‘split” the tin-foil cylinder so
that it does not form a one-turn absorption:
loop about the coils.

The coil in the center of the antenna, of:
course, adds inductances to the antenna and:
destroys the well known formula for cutting
a Hertz antenna “to fit.” The approximate
proper lengths for the antenna, used with the
coils here described, are as follows:

160-meter band—80 feet (each half 40 ﬁe’e‘{)
80-meter band—86 feet (each half 43 feet)
40-meter band—G0 feet (each half 30 feet)
20-meter band—30 feet (each half 15 feet)

The length of the antenna can be varied to
reach special wave lengthsu. For example, the
40-meter couplers will work fine on 49 meters
for press, merely by lengthening the antenna
about 20 feet. :

It is necessary, of course, to build a separate
antenna system for each wave length on which
interference-free reception is desired. There
is enough latitude in these systems, however,
to make operation over the entire band uni-
form. In fact, the larger couplers will work
on the lower wave lengths, but will not cut
out interference well except on the waves and
with the antennas for which they are designed.
The smaller couplers, of course, will not work
well on the higher wave lengths.

( :ONST,RUCTION of the couplers is
shown in Fig, 3. Three materials
important in the construction are (1)

ariplane “dope,” (2) bond paper and (3)

Tiro tape. Airplane “dope” is the material

used to cover airplane wing fabric after it

has been stretched. It is, of course, thorough-
ly waterproof and is excellent stuff to have
around radio-frequency currents, when it is
necessaty to have something in such places.

Airplane “dope” is available commercially at

paint stores under the name of “duco,” and

is used in pigmented form on automobiles.

The “clear” variety is best for radio use. In

a pinch, collodion (obtainable at the corner

drug store) can be used in place of airplane

“dope,” but is not very desirable on account

of its hygroscopic (water-absorption) char-

acteristic. Bond paper for insulation where
wires cross each other is easily obtained by
robbing your monther’s stationery drawer.

Tiro tape is a grey tape which comes in %

and 1-inch widths apd is similar to adhesive

tape, having “stickum” on one side only. - It
contains nothing deleterious to the passage
of radio-frequgency currents at low voltage.

In cgse you cannot obtain 'firo tape, “‘arma-

ture” tape is good, of you can even use suf-

gical adhesive tape.

The finished coupler (Fig. 5) is completely
taped with Tiro, and varnished several times
with airplane “dope.” The “dope” dries
quickly, so the varnjishing job is not a long-

L1

FIG. 3

Showing steps in construction of
couplers. A shows first winding, directly
on dowel. B shows first winding and
electrostatic shield. C shows first wind- wwome
ing, &lectrostatic shield and second wind-
ing.  One layer of Tiro tape separates
each winding from the electrostatic
shield. Use tiny brads to hold wind-
ings in place. Thesd¥must not be al-
lowed to “‘short” the irindings to the ,wsuarme
electrostatic shield: a‘tiny patch of tape s~
can be uszd on these pegs for the second
winding, so as to insulate the wire from
the peg. It is best to cut the brads to a
length of about 14-in. before driving.

Soldering lugs for the binding posts
consist of No. 18 bare copper wire bent
hoiscshoe_shape around the posts.

Detail of windings for 160, 80, 40 and 20-meter
couplers aré as fo'lows: No. 36 enameled copper
wire is used for all windings. Totals of turns are
respectively 130, 30, 14 and 7. The 160-meter wind-
ing is “solid”’, while the 80, 40 and 20-meter wind-
ings are spaced as shown_

The 160 and 80-meter couplers are constructed on
maple dowel stock measuring 354-in. x 75-in., with
windings 384-in. long. The 40-meter coupler is
constructed on 14-in. stock 384-in. long, with wind-
ings 34-in. long. The 20-meter coupler is construct-
ed on 34-in. stock 3%4-in. long, with winding 34.in.
long.

Round-head brass machine screws, size 4/40,

X,

DOWEL LOWEL PDOWEL

WINOING
BENEATH
TAPEAND
FO/IL

TINFOIL

TAPE OVER FOI

WINDING
OVER FrapPF

L5-in. long, are used for binding posts, with solder-
ing lugs made from No. 18 bare copper wire bent
in the form of a horseshoe around the post. Spac-
ing between binding posts and between end of dowel
and binding posts is about 24-in. To mount binding
posts on dowe!s, a No. 6 twist drill (wire size) is
first used to bore within %4-in. through the dowel;
t1-n th2 hole is finished with a No. 33 drill.
Edges of the dowels are slightly rounded with a
fi'e to facilitate taping and varnishing. This illus-
tra‘ion, of course, shows the couplers only partly
constructed. “Bond” writing paper is used to in-
sulate the cross lead on each coil, and each coil, as
sosn as made, is varnished with airplane “dope”.
-2

=

drawn-out affair. The taping of the whole
coupler after it has reached the constructional
stage of C in Fig. 3 is a matter calling for
great ingenuity, and the more care exercised
in the taping, so as to provide a smooth sur-
face for the application of “dope,” the longer-
lived will be the coupler in its career in the
sun, wind and rain, Unless you live in Pitts-
burgh, you need not worry about high resist-
ance between binding posts. The “dope” is
just as effective as a duck’s back. It 1s im-
portant that all of the wood surface of the
coupler be covered with tape before doping,
as the dope will peel from the wood surface,
whereas it sinks into the tape and holds firm.
It is not necessary, of course, to prepare the
receiver-end coupler for weather, unless you
wish to do so. It is useful and provident,
however, to have both couplers fit for out-
door use so that the outdoor one can occa-
sionally undergo repairs by substituting the
receiver-end coupler temporarily. Since the
two couplers for each band are identical, this
entails no confusion. The coupler:shown at-
tached to the receiver was not prepared for
weather, but could easily be so prepared by
patching on Tiro tape over the exposed wood
surface and applying airplane “dope.”

LACING of the antenna is the last, but
not least, consideration. It should be
in the clear as much as possible, should

not parallel light lines, and should be situated
as far as possible from the chief source of in-
terference. Fifty feet of separation between
the antenna and the interference source usually
is ample. It is not absolutely necessary to
use the shield connection on the antenna coup-
ler, although this is helpful when a good

5

ground connection is situated nearby. Most
of the interference-eliminating is done right
at the receiver coupler,

As to results, the writer has used these
couplers chiefly on 40 and 80 meters to elimi-
nate local interference which would have
caused a virtual shut-down even when using
just a six-foot receiving antenna. Interfer-
ence sources have been (1) an electrol oil
burner that blanketed the 80-meter band, (2)
a d. c. generator which killed all but RS sig-
nals on all bands, and (3) a vacuum cleaner
that killed all signals on all bands.

With the doublet systems here described,

- the interference in every case was cut down

so low that signals of R2 and R3 strength
could be received easily, except in the case
of the vacuum cleaner, with which R4 signals
could be received without difficulty. The re-
ceiver was a National SW-5, and it was found
that selectivity was probably twice as good
when using the doublets as when using an
ordinary antenna. Local amateur stations do
not cover so much territory on the dial when
using these doublets, either. Break-in opera-
tion becomes easy with them, and one can
quit worrying about burning out volume con-
trols, blocking tubes, and so on, in the re-
ceiver.

Signal strength seems to remain about the
same, and in some cases increases, when using
the doublets as against the short receiving
antenna formerly used. The writer had no
instruments for measuring signal-to-noise
ratio in either case, but he does know that
communication has been possible with these
doublets which would have been absolutely
impossible without them.

e

greatly amplifying very small electric cur-
rents uniformly throughout a band width of
900 kilocycles or mote, as compared to the
5-kilocycle band that suffices for sound. And
before he can be considered proficient the
television engineer must haver a working
knowledge of the quantum theoty and wave
mechanics.

This broad foundation is, of ¢ourse, not
necessary for the man who intends only to
service or repair television receivers. But it
is essential to the man whd intends to con-
duct research in this fascinating new field.
It is the kind of knowledge possessed by
those who have made commercial television
possible and which must be gained by those
who would further advance the art.

These fundamentals are explained in the
author’s forthcoming textbook on the prin-

CATHODE-RAY TELEVISION (Continued from page 5)

ciples of television ‘with cathode ray tubes.
But even in thi$ simplified exposition pre-
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FIG. 2. Typical Cathode. Ray Receiving Tube

2.
)

paratory to the detailed description of the
mechanisms and circuits which are employed,
it has been necessary to assume that the reader
already understands elementary trigonometry
and mechanics. Otherwise valuable space
would be wasted in teaching what is ade-
quately taught elsewhere.

So the best advice that can be given to one
who is ambitious to take up the study of tele-
vision is to review the subject of mathematics
and physics as taught in the high schools.
Then, and only then, will he be prepared to
understand this new art.

Editor’s Note' January "RADIO” will con-
tinue this series with feature articles by Mr.
Arsthur H. Brolly of Television Laboratories,
Inc., where the Farnsworth system was de-
veloped.
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Detailed Description of Ultra-Short Wave TransmiHes and Recei\}ers
Used For Communication By Bridge Builders

By FRANK C. JONES

Ultra-Short Wave Editor of "RADIO" and Designer of the Bay Bridge Equipment

Bridge is a gigantic undertaking which

will cost about $78,000,000 and require
about four years to complete. It will be the
world’s largest bridge. The purpose is to
provide better transportation facilities be-
tween San Francisco and the cities located
on the eastern shores of the bay, and it will
replace the present ferry-boat systems. The
total length of the bridge will be 81/ miles
and Yerba Buena Island will serve as “mid-
way” anchorage. The main bridge structure
will have two decks, the upper with six lanes
for passenger cars and light trucks and the
lower of three lanes for heavy trucks and
two interuban train tracks. The clearance
above water will be 200 feet in order that any
ship may pass.

Five-meter radiophone sets will be used
for communication during the four-year period
of construction. The work started a few
months ago, and five-meter sets are in use
at present as an aid in serving the most prac-
tical system of communication under the
conditions involved. Communication is nec-
essary between offices and piers of the var-
ious portions of the bridge, and between those
points and the various kinds of boats used in
the work.

Five-meter waves are semi-optical in their
behavior and are good for relatively short
distance communication, such as on this con-
struction work, and yet will not interfere with
radiophone services on the same wavelengths
in other localities. The same frequencies may
be used at other points which are about a
hundred miles away, without mutual inter-
ference. Amateurs have been exploring this
region below ten meters for the past 10 years
and have aided in developing circuits and
apparatus which will allow practical use of
these ultra-high frequencies.

The apparatus used provides simplex voice
transmission . . . that is, talk or receive on
the same frequency channel between points
of construction of each bridge contractor.
For this reason there are three networks in
operation at present, employing from five to
ten stations each. The frequencies used are
41, 61 and 63 megacycles, values near the
so-called five-meter band. The amateur five-
meter band is from 56 to 60 megacycles.

The radiophone sets consist of three gen-
eral types, supplying a carrier output of ap-
proximately two to ten watts. On the boats
that have no AC power available, battery op-
erated sets are used. The small AC and DC
sets are quite similar except for power sup-
ply and type of tubes in the transmitters and
receivers. The battery operated jobs use
180 volts of heavy duty “B” batteries and six
volt storage battery, the latter usually having
a charging unit driven from the boat’'s en-
gine, where such is possible. The tubes used
in the battery operated sets consist of a pair
of 12A push-pull oscillators, a 41 pentode
combination modulator and standby calling
amplifier, a 37 audio amplifier, a 37 gridleak
super-regenerative detector and a 39 RF amp-
lifier. The corresponding AC set uses a pair

THE new San Francisco-Oakland Bay

of type 45 tubes as oscillators, a 2A5 pentode
combination modulator and loudspeaker amp-
lifier standby, a 27 audio  amplifier, a 27
gridleak super-regenerative detector, a 58
RF amplifier, and an 80 rectifier.

The larger AC set consists of a pair of
2A3 push-pull oscillators with about 40 watts
input. This is modulated by a class B sys-
tem using a pair of 46 tubes in class B, and
a class A 46 tube as a driver stage. The out-
put voltage from a telephone handset mike
1s sufhcient to swing the grid of the class A
46 driver stage. This large set is built into

5-Meter radiophone equipment used for communi-
cating between various units of the gigantic San
Francisco-Oakland Bay Bridge, now under con-

struction. It will be the largest bridge in the
world.

The uppermost illustration shows the receiver-
transmitter, completely housed in a compact metal
cabinet. The unit is portable, uses a telescopic-
tube antenna and weighs but a few pounds. The
center illustration shows the interior view and the
lower illustration shows the Frequency Meter. On
the front cover of this issue of “RADIO” is a
photograph of one of these compact transmitter-
receivers. He is giving orders from his portable
station on the pier to the construction crew at work
on a barge in San Francisco Bay.

standard size relay rack panels 834 inches
wide. Since there are four units or panels, a
short relay rack is used. The four units con-
sist of oscillator panel, modulator panel,
power pack panel and receiver panel. The
latter consists of a 58 RF amplifier, 27 super-

regenerative detector, and a 2A5 audio ampli-
fier which operates either the handset low im-
pedance receiver or a small dynamic loud-
speaker. The handset cradle switch turns on
or off the microphone battery supply and also
switches from the monitor loudspeaker to the
receiver in the handset. The low impedance
receiver effectively short circuits the loud-
speaker, and since a pentode audio tube is
used, the receiver volume is reduced to the

proper value automatically without an ap-

preciable increase of distortion.

This transmitter is operated at any remote
point by means of a 110 volt AC control cit-
cuit and a three-wire circuit for the hand
telephone set and its cradle. The control
circuit allows talk or receive by means of a
push button operating an AC relay in the re-
lay rack. The relay cuts off the RF amplifier
and pentode audio tube plate current, and
turns on the modulator and oscillator plate
supplies when talking, and vice versa when
receiving. Since all filaments are left on,
the switching is extremely fast and there is
no time delay for talk or listen.

This larger set is used in offices of the
engineers in San Francisco with the antenna
system located on the roof of an eight-story
building. The antenna is half-wave with a
reflector behind it, spaced a quarter wave
from it. A 500 ohm RF two-wire feeder is
used to feed the antenna from the transmitter
and receiver. This line is matched to the
antenna by fanning it out like a Y to connect
across about 1/7 each side .of center of the
antenna. At the set end a shunt tuned cir-
cuit is used, coupled to the oscillator plate
tuned circuit. This feeder arrangement has
been quite satisfactory in all of the installa-
tions, as some elevation is desirable to over-
come 5 meter shadow effects of passing boats.
Some shadow effect has been noticed from
Yerba Buena Island, but not as much as was
expected. Satisfactory 5-meter communica-
tion has been carried on while the boats were
directly behind the island and quite close to
it. Fortunately, two of the networks function
only from the island to the two shores, but
the third one has to cover the whole bay be-
cause it is used by the State Engineer’s office.

The smaller sets put out about two watts
of carrier power which has been sufficient
to knock down the background noise in the
super-regenerative receivers. All of the sets
have a standby loudspeaker so that the other
stations may call without a pre-arranged
schedule. Some of the receiving locations
are very noisy, due to boilers, motors or other
machinery, so that two audio stages with a
pentode second stage are necessary for good
loudspeaker reception of calls. A standby
switch cuts the pentode tube over to be used
as a modulator when the set is used for com-
munication.

Some interesting ptoblems were encoun-
tered, such as detector overloading when the
stations were close together. Most super-
regenerative detector circuits are subject to
this difficulty. However, it was overcome in
this case by running the grid leak back to a
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fairly high positive voltage. This form of
super-regenerator is sensitive and economical
and, in this connection, a strong signal will
not paralyze the detector. The action is sim-
ilar in effect to a receiver with automatic
volume control, so that nearly all signals are
received at the same volume and only an audio
volume control is necessary. :

Frequency stability is maintained by using
push-pull oscillators in order to series con-
nect the tube capacities and impedances across
the tuned circuits. For the 'same reason, mod-
erate plate voltages and percentage modula-
tion is employed, and a fairly high value of
C to L is used in the plate tuned circuits.
Proper channel operation is maintained by
moniter stations and a frequency meter cali-
brated from the broadcast band by a harmonic
method. The transmitters are either locked
in position or have no controls available ex-
cept from the inside of the set. The receivers
were made with a variable tuning control as
it was expected that over-loading distortion
or noise interference might warrant the need
of such adjustment, Apparently, under or-
dinary conditions of operation, no receiver
tuning adjustment is necessary.

Because most of the radiophone sets are in
use 24 houts a day, 7 days a week, the fre-
quency stability should be good, since the op-
erating temperature of tubes and circuit parts
soon reaches a -stabilized value. Regular in-
spection and replacement of tubes and bat-
teries are, of course, necessary. Some fre-
quency modulation takes place because a
modulated oscillator is used, but this is min-

:
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imized by using moderate values of modula-
tion percentage. i
Any type of super-regenerative detector is
an excellent radiator of “hash” or whistles,
the grid-leak type being two or three times
as bad as a separate interruption frequency
coil type detector. The method used in all
of these receivers was to employ an RF amp-
lifier stage uding a screen grid tube. This
effectively minimizes receiver radiation and
does not cut down the signal strength appre-
ciably. As can be seen from the circuit dia-
gram, the grid circuit is partially tuned by the
antenna tuned coupling coil. The plate coil

“or RF choke is tuned approximately to the

desired frequency and a small capacity coupl-
ing is used to the tuned detector circuit. Ex-
act tuning of the RF plate coil or greater
coupling capacity increases sensitivity, but
causes instability in the detector circuit when
used in regular service,

Some of these sets have never had the power
turned off since their installation, which
means over 700 hours continuous service a
month. The antennas and sets were installed
by D. Reginald Tibbetts who also has charge
of the service maintenance and licensing situa-
tion. The sets were designed by Charles L.
Watson and the writer, and built by Western
Wireless, Ltd., of San Francisco.

Right: Relay Rack 5-meter S. F. bay bridge radio-
phone transmitter installed in the offices of the
state engineer, from where reliable communication
is established with any of the bridge building units.

The circuit diagram at the left is of

eration of send or receive.

The diagram above shows the
circuit for the Model 3-A Trans-
mitter and Receiver combination
for 61 and 63 megacycles. The
numerous portable installations
use the above circuit.

e

EN years ago Mr. G. M. Best and the labora-
tory staff of "RADIO" developed the original
~ 45,000-cycle Superheterodyne. It revolution-
ized set building and design, for it was the first
practical superheterodyne in the popular field.

< -

[t is estimated that 1,200,000 of these receivers
were built by radio fans the world over. It created
a sensation in radio circles. It was the most
widely copied and imitated receiver in field.
Manufacturers who supplied parts: for its con-
struction reaped a golden harvest of profits. The

~ laboratory staff of "RADIO" has an infinitely

greater surprise in store for you.

Beginning in the next issue of this magazine,
details will be disclosed for the design and con-
struction of amateur and BCL superheterodynes
in which are embodied altogether new and ad-
vanced principles.

The series will be continued in each issue for
one year. It will make radio history.
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Grid-Plate-Output Current Relations
In the Final Amplifier

ANY methods of obtaining a graphical
M representation of the performance of

a final amplifier of a radio transmitter
have been devised, but the majority of these
systems have the disadvantage in that they
require equipment that is not always avail-
able, and, when it is possible to obtain it, the
prices are far beyond the pocketbook of the
average amateur. The author does not claim
that the following procedure results in a high-
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accuracy reading of the last stage’s efficiency.
It merely presents a graphical representation
of the relation between the Grid Current (Ig),
the Plate Current (Ip) and the Output Cur-
rent, (Irf). The last mentioned is merely “In-
dicated Output Current” and is not indicative
of a definite value. This will be explained
below.

The apparatus used in determining the re-
lations can be found in many amateurs’
“shacks”, those parts required being two 0-50
milliammeters of reasonable accuracy and one
0-3 amperescale radio-frequency current meter,
(any R.F. meter of a scale larger will suffice)
and a variable condenser of such capacity that
it can vary the excitation available, from the
preceding stage, from zero to maximum.

First, however, let us consider the purpose
of this procedure. We know, of course, that
tubes can stand so much loading before one,
or all of its elements are ruined. The causes
for this are, usually, an unreasonable power
input, which results in the tube becoming
“soft” or ‘flat”, over-excitation sometimes re-
sults in melting the grid, (a rare occurrence)
as well as drawing an excessive amount of
electrons from the filament, thereby shorten-
ing the filament life, and lastly an over-
loaded filament. Too much voltage on this im-
portant element results in its burning out, as
many “hams” have discovered, or seriously
shortening its life. The amatéur usually
operates his tubes at an overload in order
to obtain what he believes to be the greatest
output the tube can deliver, and rarely is cet-
tain that his tubes are being treated as they
should. In this article is presented a method
of determining the conditions under which
- the tube of the last stage of a crystal con-
trolled transmitter is operating. This article
deals with the procedure and results encoun-
tered with the last stage, or final amplifier.

* 557 N. 4th St., Covina, Calif.

By W. E. McNATT. JR.* W6FEW

Following the diagram in Fig. 1, connect
the variable condenser in series with the ex-
citation lead from the preceding, or buffer
stage, to the final amplifier, which, in this
test used a de Forest 503-A as “VT” in the
circuit and operates at class “C”’. The Plate
Voltage (normal) was 1,150 volts, DC ,and
the Negative Grid Bias was 145 volts DC.
(The transmitter is owned by WG6FFN who
found his “C” Bias some 20 volts low when
the above value was determined.) Next, con-
nect one of the 0-50 milliammeters in the “"C”
Bias lead, as indicated, and the other in the
plate lead to the amplifier. Disconnect, or
remove, the antenna load from the amplifier

—CVY/4S5V o +us500c.

FIG. 1.—CIRCUIT USED IN DETERMINING
PLATE-GRID-OUTPUT VALUES

M—0-100 MA. Milliammeter
M;—0-200 MA. Milliammeter
Mys—0-3 Amp_RF Meter
L;—Circuit Resonant to L,
Lo—Final Stage Circuit.
VT—-—503-A Triode :
EXC—Excitation Lead from Buffer
C;—Grid Exc. Var. Condenser

tank circuit. Prepare a tuned circuit, consisting
of a coil and condenser with the R.F. meter
in series with one lead, as per diagram. (This
circuit is simply a wavetrap with the R.F.
meter in series with the condenser lead to the
coil.) These instructions having been com-
pleted, the procedure follows which tells us
an interesting story.

Place the transmitter in operation, and, after
tuning all stages for maximum output, bring
the tuned circuit (L1) into resonance with
L2 by varying the condenser capacity. (Note:
DO NOT COUPLE THIS CIRCUIT TOO
CLOSELY TO THE AMPLIFIER TANK CIR-
CUIT AS THE R.F. METER IS LIABLE TO
BURN OUT.) The coupling of this circuit to
the tank circuit of the final amplifier should
be adjusted so that a full scale reading is ob-
tained on M2,

For convenience sake, we shall vary the grid
excitation condenser so that the Grid Current
drops in tens, on the meter scale. (An insu-
lated shaft should be used to vary the con-
denser capacitance to avoid body capacity.)
Before proceeding, jot down thé Plate Cur-
rent value (Ip), the Grid Current value (Ig)
and the Radio Frequency ammeter value
(Irf), and after every step in obtaining the
resultant values, peak and then note the
readings on paper. Now vary the grid ex-
citation condenser so the Grid Current drops
10 mils, peak the final amplifier tank, note the
respective meter values, record them systemati-
cally with the first readings, repeat the whole
process until accurate readings are no longer
possible, or until no Plate Current flows. It

1s understood that the main object is to de-
crease the Grid Current in ten milliampere
steps and record the values of the respective
meters, until the last reading is zero on all
meters. Towards the last of the procedure,
the author found that it was necessary to read
the Grid Current meter, from 10 mils, in 5
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mils and then 1 mil. The Grid Current-R.F.
Current curve explains this. It might be well
to repeat the test in order to check the original
set of values.

After we have our values for the respec-
tive currents, the next problem is to make
them mean something to us. This can be ac-
complished by following another procedure
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kriown as “Curve Plotting”. This will make
our numbers show their true relations. Only

~the simplest knowledge .of the process and

slightest experience is necessary to plot a
curve. Many of the readers have done this

- when calibrating frequency meters. The ma-

terials for this are inexpensive, three sheets
of cross section paper, or “graph paper” as it
is commonly known, a ruler, pencil and a
French curve, or a steady hand. The author
chose the Radio Frequency Current values to
occupy the vertical axis of the cross section
paper so that each of the three divisions
is divided into tenths, The R.F. Current
values are plotted against, (1) the Grid Cur-
rent readings, (2) the Plate Current readings,
the latter two occupying the horizontal axis
of their respective graphs. All the values
should be arranged so that they are in tenths
or fifths, (Example: See that the Grid Cur-
rent Values on the Irf-Ig curve are ar-
ranged so that 10 and its multiples are on divi-
sion lines of the cross section paper.) On the
Grid Current-Plate Current curve, the. Grid
Current values occupy the vertical axis and
the Plate Current values are found on the
horizontal axis. When the values are arranged
on the paper (one curve to the sheet, pre-
ferably), for example, the. R.F. Grid Current

>
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curve is to be plotted: Start with the lowest
value, which is 0 on both recordings, the next
reading is 2.5 Irf, mark this position on the
paper with a small dot, the next value is 5 Ig
and 2.75 Itf similarly mark this position and
continue to do this for all the values you ob-
tain. When this has been completed, apply the
French curve, or draw a line through the dots,
s0 as to form a regular curve. This was done
with the values obtained in the “test” on.
WG6FFN's Transmitter with the .resultant
curves, shown here.

We now have our curves. What shall we do
with them? What do they tell us? With no
changes in the transmitter that was subject
to the test the results obtained were those
actually predicted, that the Irf-Ig curve would
level off. We see from this, that in the last
few values, only a very slight increase in R.F,
output (L1) was obtained by a relatively large
increase in Grid Excitation, (25%). L. e. the
R.F. Current was 2,975 milliamperes at 30
milliamperes Grid Current, and, at 40 milli-
amperes Grid Current, the R.F. Current was 3
amperes; an increase of 0.025 amperes R.F.
with an increase of 10 milliamperes Grid Cur-
rent. On the other hand, at the lower portion
of the curve, we find that an increase of .5 mil,
over .5 mil increases the R.F. Current output
to 2.5 from 1.5 amperes, an increase of 1 am-
pere R.F. with an increase of only 15 mil Grid
Current, a relatively great increase in output
resultant from a small increase in excitation.
This tells us that in the lower portion of the
curve, the tube can receive more excitation
with a high degree of efficiency, while in the
upper portion of the curve, the tube is being
given just about all the excitation it can handle.
Increasing the Grid excitation, at this part of
the curve, will result ih a very small R.F.
increase and will do no good as we can readily
see that farther on the curve, the R.E. Current
is not increased by an increase in Grid excita-
tion current, if anything, the R.F. output will
drop off if the tube is given much more excita-
tion current. The conclusidn, in the case of
WG6FFN's transtnitter, was that the tube was
operating at a safe point gelative to Grid ex-
citation., Our R.F. Current output-Plate Cur-
rent input curve, being a function of the Grid
Current, corroborates the statement above, as
it also comes to a level, while the Grid Cur-
rent-Plate Current curve plainly shows that,
at the upper portion of the curve, an incfease
in Grid Current will not cause the tube to draw
many more milliamperes of cutrent, indicating
a loss of efficiency in the whole system if this
is attempted, as the increase in Grid Current
does not increase the R.F. output current ap-
precidbly, and the resultant increase in Plate
Current only serves to overheat the tube, the
loss in efficiency assuming the forfn of heat.
However, if the R.F. Current output curve
does not come to a level, but ends, pointing
upward, then the tube can take more excitation.
In this case, the excitation should be increased
and then the test repeated and a new set o
graphs drawn, which, if the excitation has
been increased sufficiently, will take the faim
of those shown here. If noty more excitation is
required and should be added until the curves
do come a level. The proper excitation should
be a value just off the level portion of the
curve, i. e., reduce the excitation until it cor-
responds to that part of the curve which just
approaches the level portion. (At the upper
part of the curve, of course.)

The reader possibly questions the reading
“3 amperes RF output from an '03-A type
tube”, which in this case was biased to class
“C” and had plenty of excitation. The circuit
“L1” is merely an indicator of maximum out-
put of the final amplifier and does not, in any
way, indicate the true output of that stage in
watts or otherwise, It is safe to venture that
if the curve, obtained from the R.F. Current
output-Grid Current values, levels off, as did

, T

the curve on WGFEN’s transmitter, the tube
and the amplifier circuit are doing their ut-
most in power output.

“HE foregoing data was accumulated

I when «he fina]l amplifier was operating

at no load. Ip dhis particular instance,
the Grid Current dropped a few mils when
the load (Single wir: fed Hertz) was ap-
plied. Therefore, inforder to obtain a check
on the operation of the final amplifier run-
ning at load ; which, after all is the important
objective, the procedure was repeated while
the amplifier operated at that condition. The
resultant curve (Irf-Ig) shown here verifies
the conclusion reached in the first “run”—
that the amplifier was running properly. The
main curve (Irf-Ig) coming to a level at max-
imum reading on the RF meter, at maximum
Grid Excitation, not at a lesser value, plainly
tells us that the final stage continues to op-
erate properly when loaded. As noted before,
if this does not occur, then more excitation
is required.

In applying this method to the transmit-
ter of WGFFN, a factor entered into the pro-
cedure which affects the results slightly, how-
ever. Mr. Fisher's transmitter operates in
the 3.9-4.0 mc. phone band and the final
amplifier is modulated thoroughly by a W.E.
212-D in the conventional Heising Plate sys-
tem. So, when the excitation to the last stage
neared the zero point, the plate voltage on the
503-A increased approximately 100 volts
which, in turn, affected the output of that
tube positively. That, however, is believed
to be of relatively small consequence in the
accuracy of the results. The object of that
statement is to warn the hams, who apply this
test. to their phone rigs, to watch their modu-
lator tube (as it also receives an increase in
plate voltage) which, if unnoticed, might be
ruined. ,

Mr. Merle E. Monia (W6FDM), Mr. A. V.
Roper (WG6EQJ) and W6YBB, Pasadena
Junior College, have applied this method to
their respective final amplifiers with success.

W6FDM found his final stage to be op-
erating properly, W6EQ]J learned that the
last stage in his transmitter was functioning
at a point slightly below that required for
proper otutput, while W6YBB, Russell N.
Skeeters, discovered that the 210s push-pull,
in thé¢ final, were considerably starved for
excitation. The exciting stage uses a 247,
which doesn’t seem to do “‘the job”, although
it was running at ‘rating” at the time of the
test.

In the plotting of the curve resulting from
the R.F.-Plate current values, W6EQJ found
that the curve apparently ended pointing
vertically. = Realizing that something was
“amiss”, the author enlarged the curve and
found that, at the last two values, the curve
leveled off, as it should. But the level por-
tion was not of length great enough to justify
a conclusion that the final amplifier was op-
erating propetly.

If the reader comes to a similar problem,
should you perform this experiment, it might
be well to enlarge the curves offering diff-
culty in interpretation. (Enlarging the curve
is accomplished simply by allowing the values,
for the portion involved, to occupy larger
units of the curve paper.)

In the event that you, who read this article,
apply this tést to your respective transmitters,
your results (all data) will be greatly ap-
preciated by the author, who requests that
you send it to his address.

The author wishes to take this opportunity
to thank Mr. C. N. Fisher, W6FFN, for his
cooperation in verifying the above practice,
which was merely theoretical until the time
it was applied to his transmitter.

Col. Foster's Comment
(Continued from page 4)

total for the serious contemplation of anyone
who knows what such an army of citizens can
say when it chooses to speak. An army of
ONE MAN enlisted the cooperation of pub-
lic-spirited senators and brought about the
dissolution of an 8-billion-dollar trust and
took from it its chief weapons that had been
used for intimidating and plundering a great
industry! :

But Big Business dies hard. It may be ad-
judged to be organized and operating in de-
fiance of the law, and it may be by law split
up into its component parts, but still retain
much of its influence in governmental affairs.
The prime object of Big Business is not
economy in operation but monopoly of all
business in its line to exact from the public
exhorbitant returns in money. A concomit-
ant objective is to perfect its monopoly by
subsidizing or otherwise exercising a control
over departments of government. This in-
fluence does not die immediately with the
legal death of the trust. Much of it lives on
to harass the legitimate operations of all
businesses that tend to lower the profits of
that trust's component parts. -

And so it is that the amateur radio stations
must continue to battle for their right to
serve the public. Just now the theatre of
war encompasses the international telecom-
munications convention that was held last
year in Madrid. Representatives of American
communications corporations caused to be
adopted at Madrid an absolute prohibition
against the long-established practice of
American amateurs of handling radiograms
free of charge for people in foreign coun-
tries and their families in the United States.
If the United States Senate should ratify the
amateur restrictions of the Madrid conven-
tion this great and growing free service to
our people would be completely wiped out.

It remains to be seen whether our Senate
will permit this service to be destroyed. My
own conviction is that the Senate will act for
the people and not for the private interest of
Big Business. Our Senate has just done the
greatest single service for our people. It has
dragged into public view some of the slimiest
specimens of Big Business and disclosed how
the public has been mercilessly robbed by men
in high places. And these were only specimen
exhibits. Big Business is full of such speci-
mens. Many Big Businessmen have been
kept out of jail by the efforts of their high-
priced lawyers—these same fellows who now
declare that Congress acted unlawfully when
it enacted the measures under which the NRA
is operating; many have gone to jail notwith-
standing; many there are whose guilt will
never be uncovered. But the signs are not
lacking that this type of men are fast losing
their grip on the functions of government
and that the people themselves are having
something to say about the use of their own
air.

So, this is a great Christmas!

(N X 2

Band Pass Filters

THE growing tendency toward the use of triple

and quadruple tuned intermediate frequency
transformers is to be commended. The band pass
filter allows us to obtain increased selectivity and
at the same time to REDUCE side band cutting
which eliminates the higher audio frequencies
which are so essential to realism and fidelity of
radio reproduction on both voice and music.

The 77 and 78 as Electron
Coupled Oscillators

THE 77 does well as an Electron coupled oscil-
lator because the external screen around the
plate is connected to the internal screen. How-
ever, in the case of the 78 the external screen is
tied to the cathode, which, in the Electron Coupled
circuit, is above ground to RF, and therefore
causes trouble.

o
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upon a 40-meter crystal as something

that is all right in a circuit diagram, but
not in a set. There are many reasons for this
belief. In the first place, there seems to be
on the market but one holder that has been
specifically designed for use with 40-meter
crystals. Manufacturers were quick to take
advantage of the fact that a good 80 or 160
meter crystal is not at all “fussy” as to the
holder, and have put more stress on appear-
ance and price than on suitability for 40-
meter operation. Consequently we have
sundry fancy-looking holders that work very
well—on 80 and 160—-available at very rea-
sonable prices. Many an amateur has made
the mistake of presupposing that a 40-meter
plate should work satisfactorily in a certain
holder just because it “worked FB on 80”.

Lack of operating data has been respon-
sible for much misuse of 40-meter plates,
and has discouraged many an amateur from
even attempting to use one. It is safe to say
that 9090 of the 40-meter plates in use today
are handicapped by improper operating con-
ditions other than a poor holder.

And then, unfortunately, not all of the 40-
meter plates sold today will deliver good out-
put even when operated under ideal condi-
tions. It is not enough for a 40-meter crystal
to “oscillate’”; it must be a free oscillator and
stand a reasonable amount of loading without
going out of oscillation. Such a crystal must
necessarily be ground with a very high
degree of precision. If you have a 40-meter
plate, and, after all the suggestions and pre-
cautions given in this article are heeded, it
refuses to settle down to the job of putting
out stable watts of 40 meter RF, you had best
put it away, along with the collection of de-
funct 210’s. Nothing is more aggravating
than a cranky 40-meter crystal that requires
constant “‘babying”.

First, we will take up the question of a
suitable holder; a good holder is a pre-
requisite for good output. Very few of the
manufactured holders have electrodes that
have actually been lapped flat. And those
that are correctly lapped usually have their
bottom plate slightly warped by the tighten-
ing of the machine screws that hold the as-
sembly together. The surfaces of the elec-
trodes must be more accurately finished for
40-meter cperation for the same reason that
the allowable thickness tolerance is much less
for a 40-meter crystal than for an 80. Most
manufactured holders have a rather heavy
top electrode, large enough to completely
cover a one-inch crystal, and held against
the crystal by spring pressure. A 40-meter
crystal requires a very light top electrode
with no additional spring pressure for max-
imum output. Most 40-meter plates are cut
a bit under one-inch square to make them
stronger mechanically, and because it is not
necessary for the top electrode to completely
cover the crystal. The top electrode can be
cut down to 34 inch square (or round) to

THE average amateur has come to look

reduce the weight on the crystal. The spring
pressure is not necessary for stability unless
the transmitter is subjected to severe vibra-
tion, and connection can effectively be made
by soldering a small wire to the top electrode,
thus eliminating the connecting spring and
the pressure exerted by it upon the crystal.
The faces of a 40-meter crystal are practically
flat, and if the surfaces of the holder electrodes
are as flat as they should be, the top electrode
will not tend to "rock” on the crystal.

An excellent top plate can be made by tak-
ing a five-cent-piece that has been worn smooth
and grinding down one side until it is just
thick enough to hold a flat surface (about .03
in.). The finishing grinding can be done with
fine abrasive on a piece of plate glass. The
glass will wear down faster than the coin,
but the nickle can be ground reasonably flat
on the side of a wheel or on an oil stone and
not much grinding on the glass is necessary.
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FIG. 1.—A gingle 03A is a fine frequency doubler
at frequencies up to 14 MC. This circuit shows a
regenerative doubler which will put out close to
100 watts on 20 meters when excited by a 40-meter
crystal oscillator.

A single length of No. 36 or No. 38 wire
should be fastened to the plate with a drop
of solder. Cooling of the solder may warp
the plate slightly, and it is therefore a good
idea to touch it up on the glass again after
making the connection. If heavier wire than
No. 36 is used to connect to the electrode, the
output will be reduced. Heavy wire tends to
mechanically dampen the oscillations.

Before placing the crystal in the holder, the
edges should be examined very carefully for
nicks. A nick that is almost invisible to the
naked eye will sometimes have an appreciable
effect on the output of a 40-meter crystal.
If the edges show that they have been chip-
ped, the crystal should be returned to the
manufacturer to have the edges refinished.
If the edges are all free from nicks, the crystal
can be washed carefully with soap and water
and placed in the holder. Attention can then
be given to other details of the oscillator.

Although a 40-meter crystal will perform
in the new “triode-tetrode” oscillator circuit
using a 59 tube, many amateurs seem to have
difficulty in getting the bugs out of the cir-
cuit. Under certain conditions the crystal
insists upon heating excessively, and 59’s are

-Meter Crystal Oscillators

By W. W. SMITH, WéBCX

likely to “go crazy” from grid-emission when
fed over about 350 volts. When using a 40-
meter crystal fos harmonic operation, the best
plan is to use the conventional 47 oscillator
citcuit and use over-biased, high-mu tubes
with low “C” tanks for frequency multipliers.

The tank circuit of a crystal oscillatror on
any frequency should preferably he low "C",
but on 40 meters it is absolutely necessary for
respectable output. A good tank can he made
by space-winding number 16 enameled on a
two-inch form and using a .00005 mfd. midger
for tuning. The coil should not pe placed
closer than several inches to any shielding, if
it is used. :

While either 25,000 or 50,000 ohms seem
to work equally well for the screen dropping
resistor on 80 meters, the higher value is
preferable with a 40-meter crystal. The grid
resistor should also be a bit higher for 40-
meter operation-—10,000 ohms being about
the minimum for a 47. Wire-wound resistors
will work without series RF chokes, if the
distributed capacity is low and the number
of turns of resistance wire is such that the
resistor itself acts as an effective RF choke
at the operating frequency. The small, man-
ufactured chokes of the sectional-wound, grid-
leak mounting type are very effective at 40
meters, and it is a good idea to use one in
series with the grid resistor even if 'a carbon
resistor is used. A

When using capacitive coupling to the next
stage, it should be remembered that capaci-
tive reactance changes with frequency, and a
considerably smaller coupling condenser must
be used to compensate for the increased effect
of the grid-filament capacity of. the tube ig
the next stage, If too large a capacity js
used, the oscillator will be loaded too heavily
for best operation. When feeding a 46, about
.00001 mfd. is sufficient!

We will not attempt to give the maximum
safe crystal current in RF mils, because very
few amateurs have an accurate RF milliam-
meter. A crystal current that corresponds to
450 volts on a type 47 oscillator, loaded and
tuned to slightly more than minimum plate
mils, is a safe value for continuous operation
and will not heat the crystal enough to cause
noticeable drift. It is advisable, however, to
use a lower: value of plare voltage for the
preliminary tuning. The frequency drift for
a given change in temperature is twice as great
as for an 80-meter crystal of the same cut;
but as the drift is multiplied by two when
doubling, the actual frequency shift at 40
meters will be the same for an 80 as for a 40-
meter crystal.

When screen-grid tubes are available for
buffers, a beautiful 40-meter rig can be made
by using a 40-meter ctystal and working
“straight "through” with push-pull through-
out. If the tube following the oscillator is a
triode working at the same frequency, extreme
care must be taken to see that it is perfectly

neutralized at all times in order to prevent

(Continued on page 34)
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NEW |. F. AMPLIFIER
By McMURDO SILVER Opens
Wide Field for Amateurs, Set

Builders and Experimenters . .

T he laborious and costly old-fashioned
means of building superbeterodynes

‘gives way to a new simplified method

of constriction which bas met with
instant success.

NO LONGER is it necessary for the set builder,
amateur, experimenter, engineer, service-man
or manufacturer to be confronted with the prob-
lem of chassis-building and drilling, bothersome

layout- and design of superheterodyne construc-

tion, etec. The problem is made simple with the
introduction of an assembled I.F. superhetero-
dyne amplifier unit, announced by McMurdo Sil-
ver of Chicago.
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“RADIO’S” Superheterodyne Unit as manufac-

tured by McMurdo Silver of Chicago. Note com-

pact placement of parts, permitting short, direct

connections. The elongated slots on the front and

sides of the chassis-base permits use of any de-
gived number of controls.

This new I.F. Unit, pictured here, consists of
three air-tuned intermediate transformers and a
beat-frequency oscillator, on a common steel chas-
sis, on which is also mounted a group of tube
sockets and shield cans.

Previously, those who desired to build a super-
heterodyne receiver, or those who wanted to
bring an old receiver up-to-date, were required to
go into the open market and purchase separate
transformers, oscillator coils, tube sockets, shields,
etc. It was also necessary to buy a piece of
sheet iron or aluminum, take it to a sheet-metal
shop to have it formed into the desired size and
shape, and last, but not least, another trip to an
Electroplater who would give the chassis the fin_
ishing touches.

Too often it was found that the receiver, when
completed, did not give the desired results. The
parts were not spaced correctly, neither could the
arrangement of parts be altered, nor circuit
changes readily made. The many obstacles thrown

T.R.F. Receivers
Can Be Converted Into Super-

heterodynes by the Addition
of this New Amplifier . . . . .

correctly placed and spaced for best results.

If new tubes are to be tried, it is merely nec-
essary to remove a few machine screws and in-
sert a different type of tube socket. If a crystal
filter is desired, the constructor merely adds this
stage to the I.F. amplifier. If phone reception
only is desired, the beat-frequency oscillator is
disconnected from the circuit.

Any number of volume controls, gain controls,
sensitivity controls or other adjusting devices can
be secured to the chassis. The shafts of these
controls extended through the elongated slots
which are stamped into the front and sides of
the chassis.

The Unit is designed so that all leads are of
the shortest length. The air.tuned I.F. trans-
formers are in square shield cans. The Unit can
be housed in any kind of a cabinet, or made part
of a relay-rack assembly.
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Showing the “heart of the superheterodyne—the Intermediate Amplifier.

Those who

des.ire to bring an old-type t.r.f. receiver up to date need but add this new SILVER
Unit, resulting in a modern superheterodyne with tuned-radio-frequency ahead of the

detector.

Air-Tuned LF. transformers in the SILVER L.F. Unit make for

utmeost efficiency.

in the path of the superheterodyne experimenter
were the cause of much discouragement; prices
for good air-tuned transformers, chassis and
other essential parts, mounted to a substantial

figure.
Thus the Engineering Laboratory Staff of
“RADIO’”’ undertook to design something revo-

lutionary simple in super-heterodyne construction.
The new Unit as manufactured by McMurdo Sil-
ver is the result. This versatile item lends itself
to any type of superheterodyne construction, for
it is the heart of the receiver. It saves the set
builder many hours of labor, enables him to
build a receiver to his likening, gives him all of
the essential I.F. components on a common chas-
sis, factory-built and designed, and all parts are

Each month in “RADIO"”, beginning in the Jan-
uary ssue, complete constructional data and
wiring diagrams will be shown for the many
different purposes to which this Unit can be
applied. There will be complete information on
simple battery-operated supers, 6-volt types, A.C.
supers of many descriptions, extremely advanced
amateur type crystal-filter supers, rack-and-relay
supers and receivers for special purposes, such as
portables, shipboard and commercial designs, etec.
Other editorial material will tell how to adapt this
unit to the many types of T.R.F. receivers now
in use, so that these receivers can be rebuilt into
modern 1934 superheterodynes.

Some of the supers which will be described in
“RADIO’”’ are of more than ordinary interest,
because they incorporate features not yet found
in receivers of this type.

The Carbon Screen On the 57 and 58
ON the inside of the glass envelope of most 57

amd 58 type tubes will be found a thin layer
of carbon. The purpose of this coating has long
puzzled us. all. The secret is out, at last. 'This
screen prevents reflection of the heat radiated-from
the interior of the tube, back into said interior:
I wonder why this process has not been used on
the later types of tubes? At any rate, this carbon
coating is credited with causing that bothersome
blocking which has been observed when these
tubes are used as amplifiers on 60 megacycles,
truly unfortunate when we realize that these tubes
are about the only satisfactory ones to use as am-
plifiers at ultra-high frequenciés.

At Last—A Big Brother To the 46
T’HE National Radio Tube Co. of San Francisco
has announcéd a zero-bias fifty-watter with
many desirable features. This new tube, whose
designation is the NCB, has a graphite plate and
is rated at 100 watts dissipation. The tube is de-
signed particularly for class B use (both at audio
and radio frequencies), ahd operates without bias
in somewhat the same manner as the 46 and 59
in the lower-powered field. However, there is one
marked difference between this new dsvelopment
and th older types of zero-bia§ class B tubes. The
NCB has the new ‘“Dual-Unifary grid” which al-
lows wide excursions into the positive region with-

out intercepting excessive grid current. This fea- .

ture becomes more evident when one realizes that
only about 3.5 watts of excitation power is neces-
sary to obtain an honest 200 watts of audio power
from a push-pull pair of these tubes operating in
class B. &
This tube also does well as a class C amplifier.
A small amount of grid-leak bias proves satisfae-
tory to reach twice cut-off for phone work. No
fear of fireworks need be felt by the operator who
uses grid-leak bias alone because the loss of ex-

= 3

Tube Technique
—— By JAYENAY ———

citation merely brings the bias to zero, which, in
itself, is very close to cut-off. A new type of press
and stem eliminates failure at this point due to
electrolysis, and the plate, grid and filament leads
have wide separation.

Frequency Doubling Is Hard

On Tube Filaments
MANY amateurs have complained that tubes
used as frequency multipliers seem to have a
short life when operated under conditions of plate
voltage and current that are not damaging to
the same type of tube when operated as a conven-
tional RF' amplifier. This condition is largely due
to the fact that the usual form of plate doubler
operates in extreme class C. When a tube oper-
ates in extreme class C the bias can equal from
2 to 5 or more times cut-off. This causes plate
current to flow for only a very short portion of
each cycle, and consequently the PEAK plate cur-
rent can amount to as much as 200 times the ob-
served plate current, read from the usual plate-
current milliameter. If this high value of peak
current exceeds the tube’s rated filament emission,
it will not take long for the filament to lose its
ability to emit electrons, Therefore, it pays to
operate doubler tubes at conservative values of
OBSERVED plate current.

Graphite Plates In Transmitting Tubes
THIS type of plate is rightfully finding wide use
in both amateur and commercial transmitters.

While momentary overloads can cause the release
of gas from this type of plate material, it has been
found that this occluded gas is reabsorbed into the
cooler portions of the plate when the overload has
passed. The presence of carbon in a vacuum tube
has long been recognized as a desirable way to
keep a tube ‘“hard.” The carbon, if cool, has a
tremendous faculty of absorbing undesired gas,
which otherwise would cause ionization.

Complete Tube Data in Handy Form
TAKING into account the great multiplicity of

tubes during the past year, the Hygrade Syl-
vania Corporation of Emporium, Pa., has just is-
sued a bulletin containing all the tube data re-
quired by the engineer, service man and experi-
menter or amateur. The bulletin divides the
many existing standard tubes into various groups,
such as the 6.3 volt group for A.C. or D.C. opera-
tion, the 2.5 volt group for A.C. or D.C. opera-
tion, the 2.0 volt group for battery operation,
special tubes including many of the former popu-
lar types which have now disappeared from cur-
rent radio sets and amplifiers, and finally the
rectifiers. The data includes type number, use,
base, bulb size and design, cathode description,
filament amperes, maximum plate voltage, maxi-
mum screen grid voltage, working plate voltage,
negative grid voltage, screen voltage, plate cur-
rent, plate resistance, mutual conductance, amp-
lification factor, ohms for stated power output,
and undistorted power output. The bulletin in-
cludes a bottom view of the bases of all stand-
ard tubes,. indicating the elements connecting
with the various prongs, as well as top cap.
There is also a diagram of the various glass bulbs
together with dimensions, for the convenience of
those designing or building compact assemblies
and tube shields. The latest tubes are described
at length. The bulletin will be sent to anyone
on request.
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This department is edited by the Hi-Kilowatt of
the ITK Radio Fraternity, J. Richard Meloan (Jo)
radio W6CGM-W6ZZGM-KERN, 1302 “M” Street,
Bakersfield, California.

All communications concerning The I TAPPA
KEE RADIO FRATERNITY, as well as in-
guiries from any amateur as to the Require-
ments for Membership, should be addressed to
I TAPPA KEE HEADQUARTERS, cither to
the Secretary-Treasurer, Kenneth M. Isbell,
WGEAMR-W6BOQ, 5143 So. 6th Ave., Los An—
geles, or to The Hi-Kilowatt, J. R. Meloan,
W6CGM-W6ZZGM, 1302 “M” Street, Bakers-
field, Calif.

FOR many years the Amateur Division of the I

TAPPA KEE RADIO FRATERNITY has not,
in any way, publicized its activities, inasmuch as
its members have been quite satisfied with the
small, but high quality ITK “happy family’’. This
year the news of the successful operation of the
fraternity has spread so rapidly by ‘‘grapevine
radiotelegraph’”, and the resultant inquiries have
caused a change of policy in ITK that we have de-
cided to make the ITK brotherhood available to
all amateurs who can meet ITK requirements for
membership. This does not mean the letting-down
ITK standards. We will continue to choose each
man ecarefully, and he will be thoroughly investi-
gated and properly pledged before being voted
upon. Much of the success of ITK lies in this dis-
erimination in the choosing of its members. It
is not a free-for-all association, an I TAPPA
KEE man represents the best in amateur radio.
It is indeed the ‘“‘cream of the crop’’ among ama-
teur radio operators. That is why it is an honor
to be invited to join ITK, to become a brother
in this fraternity of regular fellows, who extend
you real friendship and who are a credit to ama-
teur radio as operators.

“RADIO” has been chosen by I TAPPA KEE as
its world-wide mouthpiece for the dissemination
of its news, achievements, activities, etc. The
reasons for choosing “RADIQ” is because of its
fair and honorable attitude toward the amateur,
its willingness to unselfishly help him, to con-
tribute its efforts to his edification and general
welfare, and to assist him in his march of prog-
ress. Secondly, “RADIO” best expresses the spirit
of I TAPPA KEE. On the staff of “RADIO” our
fraternity finds men of wide radio experience, all
of them *“born” radio operators with excellent
both ecommercial and amateur radio operators’ li-
records of real achievement. Each of them hold
commercial and amateur radio operators li-
censes, and each has an active amateur radio sta-
tion in operation. “RADIQ’’ reaches amateurs
all over the world, especially the I TAPPA KEE
kind of radio operator. “RADIO” will hence-
forth contain I Tappa Kee News, ITK station
deseriptions to which each ITK man will econ-
tribute. Secret ITK information will reach ITK
men in bulletins as in the past. No change will
be made in the policy of maintaining the ITK
constitution, ete., strictly confidential to ITK
members only. Information concerning the join-
ing of I Tappa Kee and its membership require-
ments will be supplied to outsiders, who may be
interested, by I Tappa Kee Headquarters.

ATTENTION, ALL ITK: Big XMAS QSO Party
is scheduled for the holidays. Open to all ITK
members. Dates: Xmas Morning to Midnight
New Year’s. All band operation. Call “CQ-
ITK”, and answer same call. Scoring will be as
follows: 2 points for each ITK worked. 1 point
for each ITK heard but not worked. 38 points for
each 10 minute rag chew. 3 points for an ex-
change of any traffic both ways. 5 points for each
three-way QSO. Multiply total score by the num-
ber of U. S. Radio Districts in which you worked
ITK stations. Then multiply this total, by one
of the following power factors:— if you use 30
watts input or less, multiply by 4. If you use 30
to 100 watts input, multiply by 2. If transmitter
input is 100-300 watts input, multiply by 1.5. Any
greater input by factor 1. If your input varles
during the contest, figure your average power in-
put to transmitter. - 25 extra points goes to the
man working an ITK at the greatest distance. To
the winner of the entire contest, the fraternity man
who makes the highest score, goes an Xmas pres-
ent prize. Let’'s go! Here’s hoping Santa Claus

TAPPA-KE

THE AMATEUR'S LEGION OF HONOR

brings all you need for a fb station, so you can
work at peak efficiency during this contest.

W2BPY, Bob Maloney, Perth Amboy, N. J.,
wants ITK skeds on Tmge. Would like to work
the California gang direct as he arrives home
about mldnlght (E.S.T.) and th.at’s a fb time to
reach the coast in the wee’ sma’ hours. Bob started
pounding brass when he was 13 years old and has
achieved quite a few honors; among them are
the ROWH, ORS, RM and Secretary of the Raritan
Radio Club for the past three years. W2BPY will
be active in organization of new ITK chapters on
the East Coast.

W6DVD-WLVD, Oroville, Calif., one of the
most enthusiastic members of ITK, recommends
some fine ops for ITK candidacy . . . W6CKO-
WLVK, Frank Ackerman of Colfax, Calif., han-
dles about 600 messages of traffic per month . . .
W6DJS has 211E in final stage . . . W6EDW big
traffic man of San Pedro ‘“Where Your Shlp Comes
In”’ uses 200 watts input on his CC rig . .
W6CGM-W6ZZGM Hi-Kilowatt undecided which
call to keep under the new laws. Making a radio
op of new wife In the hope that she can get one
of them . . . W6ETM is CCC Radio op at Marys-
ville, Calif., while W6éBSV is chief op at the
CCC station WUBB at Redding . . W6AKW
concerned with the fertility of Mabel, his pet
bovine . . . W6AAN, age 39 (looks much younger),
bank credit man, SCM of Los Angeles section,
quite handsome . . . W6FAC and W6CGM argue
over who has the best YF (lucky wimmen) .
W6FAC “Wag” has new fb station with Super Het
Receiver . . . W6DZN has been lumbering in th~
Mts. S’gud for your health Herb . . . W6AU s
Western Union Tel. op at Napa active on 7500 k.c.
. . . W6EGS, one of youngest and best ITK ops,
QSO him ... Wé6B1J, heard on WPDA police radio
at Tulare, Calif. *‘Calling all cars, calling all
cars—both of ’em’’ . . . W6DQA, Porterville, Calif.,
recently elected Alt. SNCS of AARS for Central
Calif. W6CVL is powerhouse operator at
Northfork in California’s high Sierras . .
W6AMR-W6BOQ, Secretary of ITK works at KFI-
KECA and has several mew transmitters on 7.5
mge mostly . . . Captain Woolverton, Chief Signal
Officer of the 9th Corps Area, U.S.A., W6PQ-WLV,
is going on three months’ vacation. Is active in
the ITK .. . W6RJ, “Mac”’, the Captain’s right
hand man, one of the finest fellows we ever met
and a typical ITK fraternity brother of whom we
are proud. .

ITK members remember to report to ITK head-
quarters the fifteenth of each month and include
in your informal report . , . operating ideas, sug-
gestions, news, etc., for use in this department in
‘“RADIO”. Private ITK information of confi-
dential nature will reach you as usual in the ITK
Bulleting and via ITK communication channels on
the airways by ITK secret cipher code.

W80Q, Shelby, Ohio, WIFI, Maywood, Ill.,
WIEGE at Connersville, Ind., are some of the
original ITK chaiter members of the first ITK
Amateur Division chapter organized in 1926 and
are still active and going strorg

WéDYJ, formerly of San Pedro, now re¢sident of
Lomita, Calif., is a relatively new ITK brother and
comes into the fold well-recommended. Ed is
a real old-timer and first went on the air back in
1913 with a beautiful raw spark, which was in-
duced to jump between two points, the obJect being
to see how much mnoise could be made in the
house. Those were the days of “audio frequency”
when your signals were more often heard traveling
the sound waves. Jamming the ether with a note
some kilocycles wide was of no consequence. Who
cared, anyway? W6DYJ’s application to ITK was
S0 modestly written that we had to turn loose the
ITK Secret Servlce on Ed to find out what a swell
op he really is.

We tell this one on W6EDW of San Pedro: One
summer afternoon in Los Angeles, Lewis chased a
car all over town believing it to be W6CGM-The
Hi-Kilowatt, such belief being based entirely on the
fact that a gorgeous yl was seated next to the
driver of the mystery car. (Thus identifying
W6CGM, so thot EDW). After a mad chase, Lewis
crowded the pursued car to the curb (going to have
some fun Hi.) when much to his humiliation the
driver turned and called EDW some nasty names.
It was not W6CGM. Was his countenance in-
flamed and did WSEDW betake himself hence most
rapidly ? Hi,

The WIMU Radio Association, comprising out-
standing amateurs of the four states of Wyommg,
Idaho, Montana and Utah, are interested in be-
coming an ITK Section for those states and invite
ITK representatives to meet with them at their
next annual meeting this summer.
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I Tappa Kee radio station W6ENH is owned and
operated by Cleetis Armistead (‘““Army’’), at 256
Jefferson street, in Bakersfield, Calif. It has been
on the air since 1928 when the signals of W6ENH

first emanated from a single 210 in a low-C Hart- -

ley circuit. The wusual ham experimenting and
operating then followed, and in 1929 when High-C
circuits became quite the thing this improvement
was made ; later another 10 was added as the owner
became more prosperous. (slightly before depression
Hi.). The crash came, and W6ENH dropped to
three ’45’s in parallel in a TNT circuit and dis-
covered, as others have, that as much and perhaps
more output than previously is secured; at least
dx and traffic handling were not impaired. This
is the transmitter shown in the foto.

At present a B50-watt Hartley is being used at
W6ENH. This, K is the official transmitter of the
local USNR Unit and was formerly used as W6KE.
Much experimenting is being done with short-wave
radio in the forest service. Schedules are being
maintained with portables at forest camps, with
W6ENH acting as key station. In addition to these
tests considerable service has been rendered to
individuals.

I. T. K. Station W6ENH

HWHEENR.
Behepsbreld - Capis'

The Antenna is a 7 mge. Zepp, voltage-fed, with
82-foot feeders and a flat top of 64 feet, pointing
north and south it seems to put the best signal into
New Zealand and Australia. No difficulty has been
experienced in working the Orient, while contacts
with South America have also been satisfactory.
The receivers at W6ENH are three in number. The
first . . . an REL 3-tuber, the second . , . an AC
Pilot Super-Wasp and the third . ¥ a newly-
acquired National FB7.

Personally, “Army’” is a popular Bakersfield
amateur and has been active in amateur activi-
ties. For the past four years he has been Secre-
tary of Bakersfield Short Wave Amateur Radio
Club. In the USNR unit he is an executive officer
with a radioman . 1st class rating, and has been
particularly active in naval radio work for almost
four years. During the Southern California earth-
quake he handled almost a thousand messages.
“Army”’ holds both an Amateur First Class and a
Radiotelephone First Class License. He i is 29 years
old, married and proud of a little junior op.
W6ENH is heard on the air consistently, is known
for its réliability and has a welcome sign over its
door for all visiting hams.
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Low Cost Commercial-Amateur

Single Signal Super-Het

N amateur radio station is no better than
A its receiver, for there is no profit in

pumping out a 40,000-mile signal if
one has only a 1000-mile receiver. Likewise,
the use of an efficient receiver means the abil-
ity to work low powered transmitters over
greater distances, and if good receivers were
generally employed, lower transmitting pow-
ets with lower costs would give even better
results than are today had from high trans-
mitter powers when working to inefficient
receivers.

A year ago everything was wrong with
amateur receivers. The rypical RF stage, re-
generative detector and an audio stage or two
left everything to be desired—sensitivity,

Upper Illustration .
The McMurdo Silver MASTERPIECE II Receiver
in operation at W6USA. The operator is Mr. Sit-

ters, thief of the station. Standing behind him- is
McMurdo Silver. Four of these MASTERPIECE
II Retfeivers serve as official all-wave broadecast-
emergency communication receivers of the Byrd
Expedition. '
Center Illustration
The exterior view of the new McMurdo Silver 5B
Amateir Single-Signal Super-Heterodyne.

Tower Illustration
Interior view of the McMurdo Silver 5B.

By McMURDO SILVER

selectivity and signal to noise ratio. But in
the last year the superheterodyne has gained
popularity in its simpler forms, with great
benefit.

Today, however, the shortcomings of these
earlier experiments in amateur superhets are
beginning to be realized. In looking over the
popular amateur supers available today, four
things are wrong.

Deficiencies of Amateur Super-Hets

1. The first mistake is the use of plug-in
RF coils, subject to damage, dirty contact
pins, worn socket contacts, and inconvenience
and delay in shifting bands. The obvious
remedy is the use of suitable permanent coils,
selected by a well-designed switch protected
from dust, dirt and grit.

2. Not one popular amateur superhet today
uses a tuned RF stage preceding the first
detector—an absolute necessity to eliminate
image (repeat spot) interference from com-

etcial services just outside the amateur
bands. The answer is to use one—it’s abso-
lutely necessary, as owners of sets not so
equipped know today to their sorrow.

3. Band spread tuning is a vital necessity,
of sufficien; spread to really make tuning
over any amateur band easy. It is usually ob-
taineéd by special plug-in band spread coils,
an expensive solution in terms of doubled
coil costs alone if coverage of anything else
besides amateur bands is desired. The solu-

stiofr is to provide a vetnier tuning adjustment

available anywhere in the receiver frequency
sange, and adequately fine enough to really
spread the amateur bands well out.

4, Last but not least, available supers are
supplied less speaker, assuming that any old
“cat and dog” speakers found in the surplus
junk shops will have to do the job. The an-
swer is to include a good matched speaker in

the receiver design—maybe this is a too obvi-
ous solution?

Remedying These Defects
Q FTER considering these only too obvi-

ous defects, and talking with many op-

erating amateurs, the receiver described
and illustrated herewith was designed. It
eliminates all these defects, and so far as is
known, all of their correlory deficiencies.
Some success was apparently attained, as the
first of these receivers.to be built went to
the U. S. Signal Corps for use on one of the
heaviest of the Army Message Center’s Traffic
Circuits.

The receiver itself tunes from 1550 to
30,000 kilocycles, covering all five amateur
bands that a super may be satisfactorily used
on. This it does in three steps on one dial,
using three separate sets of RF, first detector
and oscillator coils and separate padding
capacities picked up by a six gang, three-
position switch identical in construction to
those used in the Byrd Expedition voice com-
munication receivers—as for that matter are
the entire RF, first detector and oscillator
circuits. )

Band spread tuning at every point in this
range is had by an oscillator vernier con-
denser on the left hand 6:1 automatic takeup
gear drive vernier dial. This band spread is
200 degrees for the 160 and 80-meter bands—
40 degrees for the 80-meter phone band alone,
100 degrees for the 20 and 40-meter bands,
and nearly 100 degrees for the 10-meter band.

The circuit consists of a *58 tuned RF stage
having separate antenna primaries for doublet
antenna use, a 2A7 electron coupled oscillator
and tuned first detector, two 'S8 air tuned
465 KC IF stages, '56 second or audio de-
tector, 'S8 electron coupled audio beat oscil-
lator, 59 three-watt output pentode and 5Z3
power supply rectifier.

ol
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The set is entirely
AC operated, absolute-
ly humless on phones
or speaker, and has its

own special matched
8-in. Jensen dynamic
speaker,

Its sensitivity is be-

low 1.0 microvolts ab-
“solute—actually about
15 microvolt absolute,

its selectivity without
crystal 22 KC wide

10,000 times down, or
absolute 10 KC as it

is generally called.
With crystal filter its
selectivity is 50 cycles,

Circuit diagram of the McMurdo Silver 5B.

not kilocycles.
(Continued on page 29)
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From an Engineering Bulletin Issued by R.C.A.

Radiotron Co., Inec.

HE effect of circuit constants on the noise

output of a radio receiver is discussed in this
B bulletin.

It is well known that extraneous noise in the
output of a radio receiver may be caused in sev-
eral different ways. A few of these are:

(1) Atmospheric statie

(2) Power supply noise

(3) Man-made static

(4) Poor connections

(5) Defective or poor quality parts

There are, however, other noise sources which
persistently remain after the above sources have
been eliminated. These become evidnt as a steady
hissing sound when the receiver sensitivity is high.

# When an attempt is made to eliminate these
B sources of noise, it is found that a certain mini-
§ mum remains which approaches the value predicted
B theoretically as due to thermal agitation and “‘shot”’
| effect.

Thermal-agitation noise is supposed to be due
to the random movements of electrons within a
conductor. It has no particular frequency, but
consists of a series of pulses.

Shot-effect noise is produced by the emission of
¥ electrons. Electricity is not an infinitely fine
§ grained fluid, but consists of discrete particles,

that is, electrons. From the theory of emission it
can be predicted that a certain noise current is
present in the electron current. This noise current
consists of a series of pulses similar to the thermal-
agitation effect.

On a purely theoretical basis, relations have
been derived for calculating both the thermal-
agitation voltage and the shot-effect voltage.
Measurements show agreement between calculated

# and measured values.
The theoretical relation for thermal agitation is:
& = 5.49 X 10—23TZ df
€ =17.4 X 10—2T%dft 73
where, € = the mean square thermal-agitation
voltage

‘T = the absolute temperature of the con-
ductor = (278 + °C)

Z = the resistance of the conductor or the
resonant impedance of a tuned cir-
cuit

df = the frequency band width factor

The theoretical relation for shot effect (with-

out space charge) is:
E? = 3.18 X 10—1°1 Z2 df
E = 5.63 X 10—°1% Z df

where, E? = the mean square shot voltage
= the electron current
Z — the resonance impedance of the

tuned circuit
df == the frequency band width factor

At normal filament voltage, a vacuum tube has
sufficient space charge so that the shot voltage is
reduced to about one-half of the value obtained
without space charge.

From these formulae, assuming a temperature
of 27°C, a band width factor of 10000 and a plate
current of 4 milliamperes, the theoretical values
for the thermal-agitation voltage and the shot volt-
age are as follows:

.
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Influence of Circuit Constants on

Receiver Output Noise

DIAGRAMMATIC REPRESENTATION OF
TYPICAL RAOIO RECEIVER
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modern receivers there is sufficient a-f gain between
the diode detector and the tube so that the output
will be according to the square-law at the 50-milli-
watt output level. In general, we may say then,
that at the initial noise level, a detector will follow
the square-law.

Frequently, a receiver has no noticeable noise
until a carrier is tuned in. Fig. 2 shows how the
noise-output voltage and the a-f output voltage in-
crease as the carrier voltage is increased.

In the square-law range, the noise-output volts
increase linearly while the a-f output increases ac-
cording to the square-law. In the linear range the
noise-output volts are constant, while the a-f out-
put volts increase linearly.

The laws of increase of noise and a-f voltage are
different. As the signal is increased, both carrier
volts and sideband volts increase proportionately.
The noise-input volts existing independent of sig-
nal appear as a constant sideband voltage. In both
instances the output is proportional to the product
of the carrier voltage and the sideband voltage.

As the detection becomes linear the output is no
longer proportional to the product of the voltages,
but is directly proportional to the smaller of the
two voltages and is independent of the magnitude
of the larger voltage. Since the carrier is the larger
voltage, increasing it does not increase the noise-
output voltage. The increase in a-f output voltage
results because the sideband voltage is increased.

It is interesting to note that the ratio of noise-

Load Shot Voltage With-
Impedance Z out Space Charge E
Ohms Volts RMS
1000 3.56 X 10—
2000 7.12
5000 17.8
10000 35.6
20000 71.2
30000 107.
40000 143.
50000 178.
75000 267.
100000 356.
150000 535.
200000 713.
500000 1780.

Shot Voltage With Thermal-

Space Charge £/2 Agitation &

Volts RMS Volts RMS

2.19 X 10—*° 0.40 X 10—

3.56 0.57
8.90 0.90
17.80 1.28
35.6 1.81
53.6 2.21
71.6 2.55
89.0 2.85
133.6 3.50
178.0 4.04
268. 4.94
356. 5.71
890. 9.03

Fig. 1 shows a block diagram representing a re-
ceiver. Assume a standard signal applied to the
B receiver input. When the signal voltage is increased
from zero, the a-f output volts increase ﬁrst.as t:,he
§ square of the input voltage, then linearly with in-
put voltage. This is true for diodes as well as ot}.ler
types of detectors. The range of square-law in-
crease will depend on the type of detector. For a
diode operated with a large input signal, the square-

law range may be entirely negligible. In more

T Y A e

output volts to a-f volts varies inversely as the
signal-input voltage throughout the square-law and
linear range of operation.

It is evident that as the signal is increased, the
noise will become a negligible factor and that as
the signal is decreased the noise will eventually
become greater than the a-f output. This latter
condition may occur at an inaudible level.

The noise voltage usually originates either in the
grid circuit or in the plate circuit of the first tube.

RELATIVE NOISE OUTPUT & A-F OUTPUT VS, CARRIER
INPUT O_TAS FOR TYPICAL RADIO RECEIVER
- T
e
i it {ti i i !
il ! 1

AL [l

OUTPUT VOLTS

INPUY VOLTS AT CONSTANT MODULATION

OCT. 43,1933 FIG.?

Under conditions of very low gain in these circuits,
the second tube may also contribute to the noise.
Since the noise is a series of pulses, it excites
the associated circuits in the frequency range to
which they respond. It is amplified by the suc-
ceeding stages provided they are in tune with the
initial circuit either directly or through the medium
of a frequency converter.
noise originates as a band of radio frequencies, it
is changed by the converter just as any other sig-

nal is changed to the corresponding band of in- il

termediate frequencies. Thus,.the noise voltage
appears at the detector input and also in the a-f
output, although it may be inaudible until suffi-
_cientt carrier voltage is supplied at the detector
input.

Effect of Circuit Constants

Refer to Fig. 1 and suppose the input to the first |

tube is short-circuited so that only plate-circuit
noise is amplified. )
Then, by adjusting Gain II the noise-voltage in-

put to the detector may be made any value either

large or small.

Changing the plate-load impedance Z, has the
same effect as changing Gain II. Both noise ahd
signal are changed in the same ratio.

Cutting the frequency band width either in the
i-f or a-f stages gives a satisfactory apparent re-

duction in noise, since the ear is most sensitive to [

high frequencies. Of course,. the higher a-f com-
ponents of the signal are reduced.

If the noise-volts input to the detector is low
enough so that the detector becomes linear before
the noise voltage reaches the audible level (approx.
0.1 volt across 4,000 ohms), no amount of increase
in signal will produce audible noise. 'This is evi-
dent by referring to the curves of Fig. 2.

In the theoretical tabulation, the shot voltage
appears large relative to the thermal-agitation
voltage. From Fig. 1, it is evident that when the
gain in the first tube is large, the plate-circuit

noise voltage will be negligible in comparison with |

the grid-circuit noise voltage. For example, the
tabulation shows for 75,000 ohms resonant imped-
ance that the shot voltage is 133.6 microvolts and
the thermal-agitation voltage, 8.5 microvolts. As-
sume the thermal-agitation voltage appears in the
grid circuit and the shot voltage in the plate cir-
cuit. If the tube gain is 70, the plate-circuit noise
is equivalent to less than 2 microvolts in the grid
circuit, In this case, the 3.5 microvolts of thermal
agitation in the input circuit will cause more of
the noise in the output. ‘ .

When Gain I is large, the signal is increased
with respect to the noise at the first grid.

Choice of Tube and Operating Voltages

Theory shows: that the shot voltage increases in

proportion to the square root of the plate current |

of a tube.
(Continued on Data Sheet No. 13 on next page)
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Pentagrid Converter Tubes in

W,

Tn"'

Multi-Range Receivers

THE pentagrid converted tubes 2A7, 6A7, and
1A6, frequently used as combination mixer
(first detector) and oscillator in broadecast receiv-
ers, have application in short-wave or multi-range
receivers.

This treatise is devoted to a discussion of the
conditions under which the pentagrld converter
may be used in multi-range receivers, of the
proper circuit conditions for best operation, and
of the specifications and constants for the indue-
tances and capacitances suitable for various fre-
quency bands.

The 2A7, 6A7, and 1A6 are suitable for opera-
tion in any frequency band in which they can be
made to oscillate. All of the advantages which
these tubes have for applications at broadcast fre-
quencies are retained at the higher frequencies.
The fundamental ecircuits for the higher frequen-
cies are found to be almost identical with those
used for the broadcast band. Also, operating
voltages are the same as those recommended for
broadcast fequencies.

In a multi-range receiver, it is generally desir-
able to use the same tuning condenser for each
frequency band, a convenient capacity range be-
ing approx1mately 40 to 350 uuf.

In a multi-range receiver typical frequency
bands are;

550 to 1500 kllocycles 4 to 10 megacycles

1.5 te 4 megacycles 10 to 25 megacycles

A low frequency band of 150 to 400 kilocycles
(KC) is sometimes included.

An ' intermediate frequency of approximately
450 kilocycles is suitable for use with all of these
bands. The 2A7 and 6A7- will operate satisfac-
torily in all of the bands to provide gain com-
palable with that obtained at broadcast frequen-
cies. The 1A6 may be used in all except the 10
to 25 megacycles (mec) band. Although the 1A6
can be made to oscillate at frequencies higher
than 25 me, it is difficult tc cover the 10 to 25
mec band. To cover this and higher frequency
bands, the 1A6 can be used in combination with
a triode in a circuit to be described.

The table below gives for the frequency ranges
considered the approximate values of mductances
for r-f and oscillator coils and of series con-
densers. The constants assumed are:

R-f tuning condenser....... 40 to 350 uuf
Intermediate frequency

The minimum capacity assumed will be some-
what higher for the high-frequency ranges, due
to the close coupling between circuits necessary at
high frequencies. v

A5 55 15 4 10

Frequency Band to to to to to
Megacycles 40 1.5 4.0 10 25
R-f coil induct- ‘
ance (L,) 3248 241.6 32.5 4.43 .709 uh
Oscillator grid
inductance (Lg)
Tracking condenser

699 131.2 25.0 3.60 .648 uh
120 385 1000 & * yuf

L My
¥ Not required for the 4 to 10 and 10 to 25
megacycle bands.

Additional minimum
capacity required in
oscillator ecircuit... 22

Ratio of oscillator
grid coil inductance
to r-f inductance... .21 .64 .77 .81 .92

The design of the high-frequency oscillator coils
requires care. The principal requirements are:
1. Low resistance in the grid coil.

2. High mutual inductance between grid and
plate coils.

3. Low capacitance between grid and plate coils.
4. Low self-inductance in plate coil.

Since these requirements are to some extent
contradictory, compromises are indicated. Other
considerations such as restrictions on overall di-

9.5 4.3 11.3 4.2uuf

Influence of Circuit Constants

On Receiver Output Noise

(Continued from Data Sheet No. 12 on
preceding page)

The variation of plate-circuit noise voltage with
plate current is found to change in proportion to
the square root of the plate current and to be
almost independent of the plate, screen and grid
voltage, and of whether or not the tube has oscil-
lator-input voltage on it.

ngh gain in the first tube gives low output
noise for any receiver sen51t1v1ty For example,
in a superheterodyne receiver, a first detector tube
gives less gain for the same plate current than an
amplifier tube. Hence, for a given sensitivity, a
set which uses a first detector in the first tube posi-
tion will have more noise than a similar set which
uses an amplifier.

When gain is controlled in the first tube, the
gain decreases faster than the square root of the
plate current. That 1s, n01se and gain are both
decreased, but ‘the gain is decreased more than
the noise is decreased. It would be advantageous
then, as regards noise, to secure this decrease in
gain in the succeeding stages.

If the first tube can be operated at a fixed bias
with small signal input, the lowest noise will be
obtained by choosing a tube with high gain and
low plate current, and by operating this tube at
the highest value of plate current permissible.
Opelatmg with hlgh plate current increases the
gain more than it increases the noise. It is as-
sumed that the plate resistance is not reduced
enough to effect the results.

Similarly, if two or more tubes are put in paral-
lel and the plate resistance remains high enough
to be negligible, the gain will be increased n times,
where n equals the number of tubes in parallel.
The plate current is increased n times, also, and
the noise is increased by the square root of n. The
noise, for the same overall sensitivity, is thus re-
duced by a factor of one over the square root of n.

colL

DATA

FREQUENCY BAND
Megacycles 0,15 to 0.40 0.55 to 1.6

1.5 to 4.0 4.0 to 10 10 to 25

ASSEMBLY WO, 1 1 Z

2 3 3

R-F COIL Turns 442 121 147

La Wire #38 sse

#30 sse | #32 enanm

36.8 10.4 4.2

¥30 enan #30 enanm #20 enam

0sC GRID COIL Turns 194 83 91

Ce fire

#30 sse | #32 enan

33.4 9.1 4.0 *

#30 enanm #30 enam #20 enan

0SC PLATE COIL Turas 90 45 30
#36 sse

Ls Nire

#30 sse | #32 enan

12 12 ]

#30 enaa #36 enam $36 enam

This ¢oil is_not suitable for use with the lA& unless a type 3O fube is used in parallel.
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mensions and wire size should be taken into ac-
count.

The details of coil design are illustrated in Fig.
1. _Grid and plate coils are made short in com-
parison with their diameters to facilitate proper
coupling. The plate coil is wound at the end of
the grid coil rather than inside of it in order to
keep their inter-capacitance at a low value. The
inductance of the plate coil is about twice that of
the grid coil for the 10 to 25 me coil. Increasing
plate turns beyond the number given will increase
the amplitude of oscillation at the low-frequency
end of the range, but will also limit the high-
ggequency end to a value considerably less than

me.

All except the 10 to 25 me coil may be used
yvith the 1A6, although it may be desirable to
increase the plate turns on the ‘““4 to 10 me’’ coil
for use with this tube. All coils will operate with
the 6A7 and 2A7 in the circuit of Fig. 2.

It is possible to use the 1A6 in the 10 to 25
megacycle band and the 2A7 and 6AT at still
higher frequencies by connecting a triode in par-
allel with the oscillator portion of the pentagrid
converter, as shown in Fig. 3. This combination
may be used in any variation of this circuit with-
out change in connections or voltages. The func-
tion of an extra tube is to increase the voltage
available for excitation of the oscillator circuit.
This is necessary at high frequencies because of
the very unfavorable L/C ratios and consequent
low impedances obtained with tuned circuits oper-
ating at these frequencies. Combinations suitable
for use in this circuit are:

Pentagrid Converter
2A7

6AT

1A6

‘When these converter-triode combinations are

used, it is not necessary to disconnect the triode

for low-frequency operation. However, with this

combination, it will probably be found desirable to

reduce the number of turns in the low-frequency

oscillator plate coils in order to keep the voltage

developed across the grid coils at the value best
suited for operation of the converter.

TYPICAL PENTAGRID CONVERTER CIRCUITS
FOR MULTI-RANGE RECEIVERS

R—F INPUT TYPE 2A7 OR 6A7

L

FIG, 2

®
OSC.GRID  SCREEN PLATE
30PPLY  SUPPLY SUPPLY
LI=R-F INPUT INDUCTANCE
L5=05C,GRID INDUCTANCE
L2 ST oL ATE oL TANCE] COUPLED
¥ NOT REQUIRED FOR THE 4 TO 10 AND
10 TO 25 MEGACYCLE BANDS

i

1
25

CONTROL GRID
BIAS

C=0S8C, TUNING CONDENSER
CI=TRACKING CONDENSER X%
R=SELF-BIASING RESISTOR
R=0SC,GRID RESISTOR

TYPE 1A6

FIG 3
CONTROLGRD  OSC- GRID SCREEN  PLA
BIAS Ay SOBBLY  SUAMy

NOTEsTYPE 30 1S TO BE USED WITH 1A6 FOR 10 TO 25 MEGACYCLE
BAND, SEE TEXT
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! TUBE bases are used by a great number of ama-

teurs for winding coils. The question of “how

§ many turns and what size wire to use’” is often

N asked.

This chart is designed to answer these
questions with a minimum of difficulty.

The chart is a combination of two. One solves
the inductance of a coil wound on a tube base,
and also for a tube of 1/16 inch bakelite mounted
on the outside of a tube base. The other chart

¥ gives the frequency that the coil will tune to, using

{ ing.

} inch.
# can be found.

)

| we use the second half of the chart.

R

a known capacity. To find the inductance it is
only necessary to know the turns per inch of the
wire to be used, and the length available for wind-
Or, if we have a coil already wound, we
know the length, and consequently the turns per
Then, by using the chart, the inductance
The capacity that will be used
to tune a coil is generally known, so if we want
to find the frequency to which the coil will tune,
These opera-~

WAONOTD

wa
TUBE-BASE COIL DESIGN CHART

A Simplified Means For Rapid Calculation of Inductance, Capacity and
Turns-per-Inch For Short-Wave Coils Wound on 11/,

(N7 /

Inch Tube Bases or

| 3/ Inch Bakelite Tubing.

tions are best illustrated by actual examples. The
lines for these examples are drawn-in, and the
examples are confined to one set of data, but the
general operation of the chart is completely shown.

What is the inductance of a coil % inch long,
wound with 35 turns of wire? This gives 40 turns
per inch. Now line-up, with a straight edge, the
40 mark on the TURNS PER INCH scale with the
% inch mark on the COIL LENGTH scale, and
the chart shows about 38 microhenries as the in-
ductance of the coil. It is desried to tune to the
80-meter phone band with this coil. How large a
condenser is required? Line-up the 38 microhenry
mark on the INDUCTANCE scale with 4000 on
the FREQUENCY scale, and read 40 on the CA-
PACITY scale. Thus, 40 mmf. is required.

What are the dimensions of a coil to tune to
4000 KC with a tuning capacity of about 40 mmf.
and using No. 26 DCC wire which winds about 40
turns per inch? Line up 4000 KC on the FRE-

QUENCY scale with 40 mmf. on the CAPACITY
scale, and read 38 microhenries as the required in-
ductance. Now line up 38 on the INDUCTANCE
scale with 40 turns on the TURNS PER INCH
scale, and read 7 inch as the length of the coil.
Therefore, the answer to the problem is to wind
a coil 7 inch long.

‘Where the coil is to be wound on a tube mount- |

ed on the outside of a tube base, use the “A” scale
on the COIL LENGTH scale. The procedure is ex-
actly the same. The designer will he able to use
the CAPACITY - INDUCTANCE - FREQUENCY
scales to solve any problems involving. these three
factors, Coils of less than 14 inch long have .so
small an inductance, and other factors such as
the circuit constants will have so large an effect,
that caleulations will be far from accurate.

Designed, calculated and drawn by Lieut, (Re-
tired) Alan D. Whittaker, Jr., W6SG and Portable
W6DFK, Mill Valley, Calif.
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Conducted by CLAYTON F. BANE, W6WB
W5ATF-—-Buck McKinney, of Dallas, Texas

T IS witlr a great deal of pleasure that 1
introduce one of the real big noises from
down thar in 'ole Texas, WSATF.

Old Buck McKinney first graced the air
with his presence in 1921 under the call of
STY. A quarter KW spark in the attic, and
a receiver using the then-popular crystal de-
tector, constituted Buck’s first effort. WSATF
opened for business December 4, 1924, with
a five watter in a three coil Meisner circuit,
and from that moment things began to hap-
pen. A 210 with 50 watts input was good
enough for a WAC in 1927. With the true
old amateur spirit, this transmitter gave way
to a higher power rig in the winter of the
same year, a fifty watter doing the business
this time. The first crystal rig was installed
in November 1930, with an 860 with 250
watts input.

The transmitter in use at the present time
uses a 47 crystal oscillator, a WE-261A as a
power doubler-buffer, and a 204A in the final
with 600 watts input and adequately filtered
DC. This final uses an extremely low C tank

on such occasions when “Big Joe” is being
adjusted. This small transmitter is being
rebuilt into a crystal-controlled rig, using a
W.E. fifty watter in the final. This trans-
mitter is intended principally for use on 14
MC, and uses a separate antenna with single
wire feed.

We asked Buck to give us a list of the
countries worked, but he said he felt that if
he did, it would look too much like horn
tooting Hi! Anyway, they total up to 96,
which is a goodly number in any language!
Africa is Buck’s particular meat. A sked was
kept with FMS8IH from October 23, 1932, to
March 1933, for a total number of 54 QSO’s!
Not bad at all! A nightly sked was also
kept with old FOA50, (now ZS2B) for a
period of about three months. This happened

back in 1928 when the Africans were all on |

36 meters and believe you me, keeping an
African sked in those days was no mean feat.
Most of the U. S. fellows were using self
excited rigs and were not at all bashful about

engaging in that deplorable practice of park- |

Buck McKinney’s 3-tube receiver, which uses 01-A tubes. W5ATF is one of those fortu-
nate amateurs whose location makes possible the use of the simple receiver.

circuit, as this has been found t3 be of decided
benefit. Buck says the WE-261A, in the role
of buffer-doubler works extremely well with
1000 volts on the plate.

Say . . . we see that WSATF is another
of the DX'ers who still uses the old stand-by
receiver. Buck tells me that his receiver,
which uses three 201A’s, has so far, out-
classed all of the receivers tried, from the
standpoint of sensitivity and signal-to-noise
ratio. Why argue, when we are told that
well over a hundred countries have been
heard on this receiver.

Another funny thing that seems. to work
extremely fine at WSATF is the short an-
tenna system in use. - A 34 foot antenna, with
the same length counterpoise does the work.
This antenna is a mere 30 feet high at the high
end, and is separated from another antenna
by an angle of 45 degrees. The photos show
the little auxiliary transmitter which is used

L

ing on your wave in vain hopes of sneaking
your DX away. Real sporting, what?

The station is mainly devoted to DX and
rag chewing, and if a combination of the two
can be had, so much the better. Everyone
who has ever worked WSATF realizes that
the man behind the set knows how to whip
that old bug into a frenzy. Incidentally, have
you ever listened in on one of those famous
nightly QSO’s between WSATF and W6-
CXW? It would seem that a surprising num-
ber have. The main topic of conversation
is generally of a DX nature, with CXW on the
receiving end of all the latest dope on the
DX that Buck is hearing. Now you can see
why the gang listens in with such intense
interest. The real funny thing about a sked
of this sort is that you can hardly say a thing
about anybody without risking that person

hearing the whole story. Now take for in-

stance what happened the other night. Buck
and Henry were both kicking about the fact

that ZS2A had been giving them the go-by
the previous week. The comment was very
fitting to the seriousness of the offense. After
the sked, Buck heard ZS2A calling him, miles
per hour. Buck answered, and discovered that
2A had listened in on the whole thing and
he forewith proceeded to lay ATF out prop-
erly! Hi!

Other DX includes consistent skeds at
times with stations in all continents. Total
number of WAC's is 59 with 29 of these since
January 1933! Winner of the DX contest
for Northern Texas Section for this year and
winner of the Spanish DX contest of 1933
for the same section. Best WAC was worked
in two hours and thirty-five minutes.

In closing, Buck and I would like to pro-

There are two transmitters at W5ATF. The little one
shown here is the stand-by, the other is “Big Joe”.

pose a theorv of Buck’s for your considera-
tion. He has done considerable work to de-
termine whether or not the moon has any
effcct on radio propagation. After checking
up on DX from various sections of the world,
he has arrived at the conclusion that the
Lunar Effects have a very definite bearing
on DX. Briefly, he says that as the phases
of the moon change, Europe and Africa are
heard very consistently, fading out as the
Asian and Australian stations come up to
their peak. This is an extremely interesting
theory, and if it could be worked out in ad-
vance, would undoubtedly save all of us
many hours of searching for DX that is not
coming through. Comment from other DX’-
ers is welcomed by the author.

® & ®
If you like this Globe Girdlers department

and want a little chin-chat corner open to
DX ers. write us. This is your department.
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HAS A TWO-TUBE, SHORT WAVE
RECEIVER USING STANDARD PARTS
THROUGHOUT BEEN OFFERED AT
SUCH A PRICE!

This receiver covers the amateur 20-40
and 80-meter bands and the short wave
stations in between,

All New 1934 Improvements

Look at just a few of the features:

@® Band spread — all bands, adjustable to
any degree.

@® Maximum sensitivity—uses a 57 type de-
tector with 56 audio.

® NO HUM! Designed for all A.C. opera-
tion for use with A C. on filaments and
B pack on the plates.

@ Plug-in coils, making for rapid change
of bands. Coils adjusted to accurately
cover amateur bands without dead spots.

@® Extremely smooth regeneration.

@® Beautiful new General Radio vernier dial
—absolutely no back lash! !

@® G.R. coupling impedance—a real 100
henry impedance!

@® Hammarlund condensers — both tuning
and band spread.

@® National RFC. Type 100.

@® Ontput plug provided for power supply
input,

@ Beautifully cadmium plateG panel and
chassis.

No Junk! Standard parts used throughout.
This receiver is a genuine duplicate of

the receiver designed by Mr. Clayton F.

Bane and described by him in this issue of

“RADIO”.

Each receiver individually tested for
Humless reception with an adequately fil-
tered power supply in addition to accurate
frequency coverage and sensitivity.

A REAL amateur and short wave re-
ceiver with all these features for

13 8 NET
O Completely wired

and tested

Complete with 20-40 and 80 meter coils,
less tubes or power supply.
With Matched National Union 57 and 56
Tubes, $15.60 Net.

TECRAD

Design - Manufacturing - Engineering
262 Castiro Street San Francisco, Calif.

@ Keeps frequency CONSTANT, at all times. Has
compartments for TWO crystals. Heater element
operates from 10 to 12 volts, from filament trans-
former in your transmitter. Top Plates are now
Silver Plated Brass and Bottom Plates are Silver
Plated Copper—both lapped flat. Has adjustable
thermostat; can be set at any temperature be-
tween 385 and 50 degrees, Centigrade. Beautiful
polished molded Bakelite case. NET PRICE TO
AMATEURS AND EXPERIMENTERS, $14.50.

Dealers are invited to write for territory.

WESTERN WIRELESS, LTD.

95 MINNA ST. SAN FRANCISCO, CALIF.

Double or Nothing

(Continued from page 9)

impractical. The use of the electron-coupled
circuit practically demands indirectly heated
cathodes, but where is our power tube with
an indirectly heated cathode? All this sounds
dark, indeed, but there is an answer to our
present-day doubler problem. The name we
have coined for it sounds like Simon Legree’s
demands on his Darkies, but here it is . . .
“Push-Push.”

In the ordinary doubler circuit, the plate
tank receives a kick on every other cycle. This
demands an extremely efficient tank circuit to
sustain oscillation. Now, if two tubes are
used, their grids in push-pull and their plates
in parallel, and the tubes biased to a point
just below cutoff, the plate tank will receive
a kick on every cycle of its swing. This obvi-
ously is a material gain over previous systems.
There is absolutely nothing difficult about
the operation of this circuit, and the wonder
is why it is not more generally used. Perhaps
those who have tried it have attempted to use
shunt-feed in the grid circuit. With both
chokes from grid to ground, it would be truly
marvelous if some sort of oscillation did not
result. The real nasty part about this is the
fact that the chokes might not be exactly the
same size, and consequently not resonant to
the same frequencies. Can you imagine the
horrible mess when those two tubes started
oscillating independently, while also operat-
ing in the desired frequency? The circuit
shown will completely eliminate this trouble.
Tubes such as the 841, 210 or 46 will prove
very satisfactory in this system and must
suffice until the tube makers come out with a
man-sized edition of the Wunderlich tube, in
which case one tube would do the same work
—and do it better. Incidentally, this circuit
will work very well with one side of the
filament on one of the tubes disconnected,
working then as a single tube with the dead
tube serving to maintain the balance. Fine
chance to use one of your burned-out tubes,
but be sure to use the pin with the long side
of the filament on it. This same idea was
used by one of the large manufacturers to
neutralize a fifty watt, push-pull stage in one
of their airplane transmitters. I am assured
that it works beautifully.

When using this “Push-Push” circuit, re-
member that the plates of the tubes are in
parallel and that every effort should be made
to keep the leads short. Parasitic chokes
might not be out of order.

It is well to remember that a push-pull
circuit, when properly biased, makes a very
good tripler. Most people ignore this fact

and consider that if the second harmonic
cancels in the output tank, the third must also.
Give the tube the proper bias (around double

bands, 20,000 KC to 1,500 KC.

The Improved

"PRIZE-
WINNER"

AC-DC Short

Wave Receiver

Completely Self-Powered
Latest Type 77, 43, 25275
Tubes 15 to 200 Meters

THE PRIZEWINNER is complete. No extras, such as vower supply, coils, ete., t6 buy. Power |
supply is built-in and will operate on EITHER AC OR DC!

Complete kit of PRIZE WINNER parts identical in every respect with those used in built-up
models, complete in every detail including hardware, hookup wire, solder,
coils, ete., and also the cabinet and dial. Price

cut-off), tune the tank to the third harmonic,
and get a pleasant surprise.

The controversy now raging over the ques-
tion of 7 MC crystal versus 3.5 MC crystal
and doubler, should be mentioned here. In
experiments conducted, it was found that a
7 MC crystal gave identical swing to the grid
of the buffer as did a 3.5 MC crystal working
into a fairly good doubler. Voltages on both
crystals were the same, i.e., 320 volts. Con-
sidering the low price of a2 7 MC crystal and
the saving of an excra doubler stage, it would
hardly seem economical to use the 3.5 MC
crystal. It should be mentioned here that
capacitive coupling from the higher frequency
crystal to the buffer proved very unsatisfac-
tory. It was necessary to tap back so far on
the crystal tank in order to get the crystal to
oscillate that the power supplied to the

(Continued on page 29)

SHIELD CAN S

that are DIFFERENT

rl\ype GATT

Corner Posts Type “B’’

Stronger, more rigid. No noisy joints. Fre-
quency changes minimized. Each side re-
movable independently. Most rigid shield
cans made. Each side screwed directly to
tapped brass rod.

Type ‘““A”’ roundhead screws, short post. Type
“B” ovalhead serews, long post. Both made of
P-in. silver finish aluminum.

Type ‘S'A"

Size Post Net price  Ship. wt.
6x5x 9-in, 6.in. $2.76 3 Ibs.
6x7x10-in. T-in. 3.26 3 1bs.
6x7x14-in. 7-in. - 3.76 4 lbs,

Type “B” .
6x6x 9-in. 9-in. 3.50 3 Ibs.
6x7x10-in. 10-in. 4.00 4 1bs.
6x7x14-in. 14-in. 4.75 5 lbs.

Prices on other sizes and types on request.
Specials to order.

Corner posts as used in above cans. Write for

prices. Sheet aluminum and copper tubing at

low prices. RF chokes, 250 mils, wound on

four rows of pins inserted in 14-in. treated wood

dowel 3-in. long, 75c. Form only 40c.
Information gladly furnished.

Prices subject to change without notice

R. H. LYNCH
970 Camulos St., Los Angeles, Calif.

(Xour coils in¢luded), cover all

$10.55

winner

Set of Genuine RCA or Arcturus tubes for prize

$3.75

Assembled, wired, tested and enclosed in beautiful crackle finish, or Cadmium Plated, $12 95

metal cabinet ready to plug into your power line. Complete with four coils...._
Send for full particulars and Diagram

ALAN RADIO CORPORATION

83W Cortlandt Street, New York City
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Double or Nothing

(Contniued from page 28)

doubler was inadequate. The use of a tuned
tank in the buffer grid circuit, and link
coupling from the crystal, solved this particu-
lar problem. It is safe to say that the use
of inductive coupling from the crystal stage
will increase the obtainable output at least
50%.

In conclusion, the writer wishes to im-
part the following advice: In all doubler
plate and grid tanks, use the lowest amount
of capacity, consistent with the ability to
tune over the desired band width. Be certain
that your doubler is working as one or the
other types (Grid or Plate). Avoid harmonic
content in the exciting source, unless you are
doubling with the harmonic of the driving
source (Electron-coupled xtal circuit). Use
as high a plate voltage as the particular tube
used will permit. Adjust your C Bias, not
to ten times cut-off, but to the point where
the gridmeter of the buffer shows the great-

est reading. Use some form of neutralization -

or regeneration. Preferably use a more effi-
cient doubling circuit, such as the suggested
in this article ("Push-Push”).. Last, and all-
important, adjust the coupling loop from the
doubler to the buffer with the utmost care.
In a number of cases the maximum output
has been obtained with the coupling loop on
the doubler stage at almost right angles to
the coil. Loose coupling is a virtual neces-
sity when using high MU tubes, such as the
841, 865 or 47. It is also applicable to the
couplinig loop from the plate tank of a 7 MC
crystal . , . and so—here’s to more output
from the doubler! Double or nothing!

200
New Silver Single Signal
Reeeiver

(Continued from page 23)

Designed Especially for Crystal Filter
TILL another fault of most available
amateur recéivers utilizing a crystal filtet
is the fact that these sets were designed
and laid out with no thought originally of
including a quartz resonator for single signal
CW code reception, The addition of such a
crystal filter to an existing receiver is almost
impossible if the full results possible are to
be obtained in sensitivity and noise reduction.
The 5B receiver, though sold without crys-
tal, is designed and built for the crystal filter,
and even though sold without crystal, each
and evéry set is built with-the entire crystal
circuit in it. - Thus it requires merely the
plugging in of a 465 KC crystal and realign-
ment of four IF trimmers to the exact crystal
frequency to provide the full' measute of
benefit in sensitivity, selectivity and noise
reductiofi which can be had only from a super
designed all the way through to utilize the

crystal filter.

, Quality Condensers
at Quantity Prices
ELECTROLYTIC
* CONDENSERS
PAPER TUBULARS
PAPER COMPACTS
Used Only by the Best Servicemen

All Dumont Condensers Guaranteed
For One Year.

Manufactured by

DUMONT ELECTRIC
COMPANY, Inc.

453 BROOME ST.; NEW YORK

Send for free catalog and price shéet.
Jobbers and sales territory open,

IN THE MANUFACTURE
of
BLILEY
CRYSTALS

‘WE DO QUR PART

Quality is of first importance

Bliley Crystals also manufactured to special frequencies.

EN whose skill and training qualify

them for the most accurate work-
manship . . . a plant and its equip-
ment ideally suited to specialty manu-
facture . . . hours and pay in strict
keeping with the spirit and letter of
the NRA ... and the use of Brazil-
ian quartz as the accepted standard for
finest crystals—it is the co-ordination
of these vital factors in manufacture
which make Bliley Crystals the highest
quality crystal on the market.

@® Increased demand and production en-
able us to sell Bliley Crystals at the
lowest possible price consistent with
this finer quality. They are sold only
by dependable distributors of amateur
radio equipment.

Write for name of your nearest distributor

BLILEY
PIEZO-ELECTRIC CO.

227 Union Station Bldg. Erie, Pa.

FOR A 1009 QSO —POSTAL
International Amateur Super

The Postal International is now the choice
of some of the most prominent Amateurs
of the East. Mr. Higson, W2IM, says:
“Having tried practically all types of Ham
receivers, it is with pleasure that I can
highly recommend the Postal International.
The extreme selectivity, due to the TUNED
REF STAGE and the drawer type coils with
instantaneous band spread, are just a few
of the outstanding features. 1 certainly
will recommend it”

HAM FEATURES

Communication type, professional, custom
built. Employs Tuned RF, pre-selector
stage, instantaneous band spread with new
triple unit drawer coils, heterodyne oscil-

lator for CW reception, automatic phone jack and electron coupled oscillator. Image frequencies
(repeat spots) eliminated. Unusual sensitivity and selectivity from 1500-20,000 KC.

ADVANCED SUPERHETERODYNE CIRCUIT
The circuit consists of a 5% high frequency triple grid super-control, TUNED RF amplifier stage, 58
Electron coupled high frequency oscillator, 57 first detector or demodulator, two 58 465 KC IF amplifier,
57 second detector, 58 electron coupled audio beat oscillator for CW reception, 280 rectifier and a 2A5

heater type 3 watt pentode output.

Send for our special limited price offer to Amateurs and
!MPOR IIANT. Short-Wave Fans, also free descriptive circular and proof
@ of its performance. Sold with a money-back guarantee.

" POSTAL RADIO

NRA
135-R LIBERTY ST.
NEW YORK, N. Y. ol

"KEY KLIX" Is Out!
© Thousands of Amateur Radio
items, at the lowest prices, are
contained in this immense 192-
page FREE book, together with
many interesting articles by
people well known in Amateur
LRadio circles.

| .
AMERICAN SALES CO.

44-A W. 18th St.,New York, N.Y.

The Oldest “"Ham” Supply House - Est. 1919

Y

Box 1804

~and your station are
your representatives
®

DON’T NEi;'xiEcT THEM
[ ]
These Finest Cards Give You Full Value
For Your Money
le]

They are not the Cheapest in Price nor Quality!

[ ]
Our Samples are Free and Self-Explanitory
GENUINE HAM DESIGNED BY W6FZQ

CHAS. E. SPITZ

Phoenix, Arizona
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THE KIND

of transmitting equipment you
have always hoped to own, at
prices well within reason. The
most heavily oversize and most
comprehensive line made by any
one manufacturer.

148 Styles of Filament Transformers
100 Sizes of Power Transformers

105 Types of Reactors

24 Sizes of Filter Condensers

48 Sizes Complete Power Units

45 Types Special Purpose Transformers
Class A. Prime and Class B. Units
Standard and Special Audio Units

53 Sizes Steel Transmitter Frames

34 Sizes Relays Racks

Special Amateur Steel Towers & Masts.

All made in the new ROSS plant and listed
in the ROSS catalog. Write for your copy
today.

We are distributors for all leading
Manufacturers of Amateur
Radio Equipment. NME%ERA

us.
e~

WE DO QUR PART

Our prices are lowest. May we
quote your needs

Don’t miss our advertisement in R /9
for your FREE Christmas gift.

L. I. Marine & Electric Co.

P.O. BOX 3R LAUREL, N. Y.

necessary to build special
headphones for Admiral
Byrd to use on his Ant.
arctic Expedition. Every
TRIMM FEATHER-
WEIGHT CAN be de-
pended upon to give sat-
isfactory performance in
any temperature, whether
the cold of the Antarctic
or the heat of the Tropics. Chance taking is
out of the question when many lives are at
stake. Admiral Byrd chose Trimm Feather-
weight phones because he knew they were
the best that science and modern engineering
can produce.

TRIMM RADIO MANUFACTURING CO.
Headpboxe Specialists
1528-38 Armitage Ave. Chicago, Illinois
Western Representative
DON C. WALLACE
4214 Country Club Drive Long Beach, Calif.

A fortunate cash purchase enables us to offer GENUINE

Transmitting Tubes

at unprecedented prices

Duovac

DUOVAC TUBES are
used by the leading the.
atre chains, U. S. Army

and Navy, and amateurs 845, 242 (211), 203-A il o $9.75
here. Their ! - . o

Eszgv.vafé"estamii‘;, even 860—100 Watt RF Power Amplifier. (Screen-Grid

when overloaded, is evi- 852. Needs no neutralization) ... __ -...$22.50

dence of the sturdy con-

struction and high qual- 852 .. $16.50 872 M.V. Rectifier............ $9.25
ity of these excellent .
tubes. 865 (S.G. 210).. ...... $8.75 217C Rectifier........$7.50

These special prices
are below the actual cost
of manufacture and as
the quantities are limited
we suggest that you

ORDER NOW

Tomorrow may be
too late!

FILTER CONDENSERS

Brand new, perfect condensers at Bargain
Prices! (A few slightly shop.worn.) Manu-
facturers’ original DC WORKING VOLTAGE
RATINGS as printed on the condensers. All
are metal cased with large standoff insulators.
Every one re-tested at high voltage before
shipment!

AEROVOX. 1 Mfd.: 1000 Volt—$1.30. 1500—
$2.55. 2000—$4.30. 3000—$6.50.

CONDENSER CORP. of AMERICA (CCA).
0il filled!

1 Mfd; 1000 Volt—$1.45. 1500—$2.75. 3000—
5

2 Mfd; 1500—$4.10. 2000—$5.65. 4000—$22.00

8 Mfd; 3000 Volt—$14.75

DUBILIER. 1000 Volt; 1 Mfd—$1.15. 2 Mfd—
$2.15. 4 Mfd—$3.30. 8 Mfd-—$4.50

1 Mfd, 2000 Volt—$3.95. 2 Mid, 3500 Oil
Tank—$24.00

Send a few stamps for our

CATALOG

Complete Line of Morrill, Flechtheim, ete.
Condensers at Wholesale Prices
Special Aerovox manufacturer’s type 2 Mifd,
2000 Volt DC Working. Oil filled. Metal
cased $3.95
Polymet fibre eased condensers. 2 Mifd, 1000
Volt DC Working—60c each, six for $3.25.
1 Mfd, 1500 volt—75¢ each, six for.....$3.80
FILAMENT TRANSFORMERS. 215 Volt, 10

Amp. 2000 Volt Insulation.
Binding posts on bakelite panel. Metal cased.
SPECIAL 95¢
XTALS. Finest grade X cut. Powerful oscil-
lators. Fully guaranteed. 80 or 160 meter
band. 1% Accuracy $2.95
Keying Relays. Work on one dry cell......29¢
Porcelain Standoff Insulators, 35¢ doz. Hard-
ware 15¢

CARDWELL CONDENSERS
AT 40% and 209 OFF LIST

142 LIBERTY STREET

Visit our Salesrooms when in town.

Special 210. Tungsten filament and Moly
plate. Greater output and longer life.._._.. $2.45

Same with grid lead at top
205-D. 14-Watt Oscillator........._.._$2.95
864-A (239A) PE and Mike pre-amp..$.95

is fully tested before shipment. All transmit-
ting tubes are thoroughly tested in an oscilla-
tor at high voltage. Careful packing insures
safe delivery.

All other types at correspondingly low prices,

EVERY TUBE WE SELL

Arcturus E-745 (845)—$14.50
GOOD GRADE TUBES—RCA LICENSED

Just order! We have it!

fpr clean, accurately described, conserva~
tively rated merchandise at low prices

mers and has made us the leading

If you are not entirely satisfied with your
purchase, we will cheerfully make a cpgh
refund!

Deposit Required

HARRISON RADIO CO.

DEPT. PR-1

OUR REPUTATION

8 won us thousands of pleased custo-

Amateur Supply House

Our Money Back Guarantee
Is Your Protection!

Save with Safety at Harrison’s!?

ORDER NOW AND SAVE!

Peostage Extra

NEW YORK CITY
Telephone WOrth 2-6180

Low Range FUSES

INSTRUMENT LITTELFUSES
1/100’ ’8’2” '11‘, ]/8) 1/4) %) ]/2’
%, 1, and 2 amps, positively pro-

- tect meters, radios, amplifiers, ete.
Also made in 1000, 5000, and 10,-
instructive bulletin. 000 volt ranges for broadeast equip-
. ment, etc. $100 Protection Guaran-

1756 Wilson Ave. tee, There is a distributor near you.

Chicago, III. LITTELFUSE LABORATORIES

) 67, 614", 814" Diameter
; LICENSED Under Baritone Patents
B Also 57, 6147, 814", 11” and 14” Dynamic Speakers.

ARLAB MANUFACTURING CO.
1250 N. PAULINA ST.

¥

R L A B Magnetic Speakers ;

SMITH-PRECISION
CRYSTALS

Full size—Powerful—One single
frequency—Zero calibration error
—Unconditionally guaranteed—
2400 satisfied users—Low in price.

W.W.SMITH Wé6BCX

Pioneer Manufacturer of
Fine-Quality Piezo Plates
215 West Cook Santa Maria, Calif.

These all-porcelain,
vitreous enemaled
rheostats are used
in W 9 USA and
many amateur and
broadcast stations.

Write for catalog and tube control data sheet,

OHMITE MANUFACTURING COMPANY
629 N. AI-,BANY AVE. CHICAGO

CHICAGO, ILL. P

. g Wri;e for Gﬁoﬁp Subscriptions. Special Discounts allowed if
o ) % . .
R . dl ‘ i b . ' five or more members subscribe at one time.
a ‘ 0 u s ® “RADIO”, Pacific Building

San Francisco, Ca}if.‘

" U
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C One
orMore of These

Popular Short Wave Books

Here’s money put right into your pocket—here’s a
saving you never gave a thought to. You get abso-
lutely FREE any one or more of the regular 25c and
60c short wave books with a year's subseription to
SHOR'? WAVE CRAFT, the Radio Experimenter’s
Magazine. A one-year’s subscription brings you one
fifty-cent book or two twenty-five-cent books; a two-
year subscription brings'you two fifty-cent books
and any one twenty-five-cent book. Decide NOW
what books are most necessary to you—then send
us your subscription by return mail. The books will
be sent to you immediately.

4-Color Cover
. 9 x 127 in Size
Qver 200 Hlustrations

THIS popular short-wave magazine interests the
great army of “hams;” broadcast listeners, and
general radio students who are interested in ex-
perimental as well as scientific angles of short wave
development and application. In each monthly issue
appears the largest and most correct short-wave
station call list, and important construction articles
on receivers and transmitters, including ‘‘pictur-
ized”” diagrams easily understood by anyone, a big
feature “originated” by SHORT WAVE CRAFT.
You'll also find the latest riews about short-wave
physies, micro- and ultra-short waves and other
applications of this newest branch of radio.

Many Short Wave Sets to Build

Many excellent short-wave sets with complete con-
struction details with “picture’” diagrams, are found
in every issue—these sets vary from simple one- and
two-tube sets to those of more advanced design, five
and eight tubes. z

Big Silver Trophy FREE!
Recently inaugurated by Mr. Hugo Gernsback,
Editor, was the “Short Wave Scout Contest.” To
the Short-Wave ‘“fan’’ who has logged and obtained

* verification of the largest numf)erJOf short-wave

stations from all over the world, during one month,
will be awarded a magnificent silver Short Wave
Scout Trophy. ;

Mail This Coupor Today!
e e B A e e ot S s SO S e P, e £ ] A i 2% P s s e e
SHORT WAVE CRAFT, Dept. RAD
96-98 Park Place, New York, N. Y, .
Gentlemen: Enclosed you will find my‘remi%fance
for a subscription to SHORT WAVE CRAFT for
{ 1 One Year @ $2.50 (Canadian and foreign $3.00)
{ ] Two Years @ $5.00 (Canadian & forcign $6.00)
Send me FREE books which are circled below.

1 2 3 4

Name
- Address

City. State

(Send remittance in check or money order. Register
Tetter if it contains cash or unusued U. S. Postage
Stamps.)

<

The Graphite Anode Tube

(Continued fom page 8)

the graphite mass acts as a getter, cleaning
up gases. This getter action continues
throughout the life of the tube, as contrasted
with nickel or molybdgnum which afford no
getter action. The graphite anode tube re-
mains “hard” throughout long service life.

Another important and unique feature of
Sylvania transmitting tubes is the “Floating
Element” principle. The advantages of the
“Floating Element” are:

1. The insulation between the plate and
the other elements is better.

2. Lower inter-element capacities which
make for better efficiency on higher frequen-
cies.

3. The elimination of corona discharges
from the support in contact with the glass
envelope.

4. A sturdier mechanical construction.

So much for the development and produc-

tion of this new tube construction. But what

does it mean to the radio amateur and to
others engaged in radio communication?

In the first place, the graphite anode tube
has better than 50% greater heat dissipation
than the customary metal anode tube. This
means that the tube elements run cooler, heat
being transferred more rapidly and efhciently
to the glass envelope, which in turn can
radiate to the surrounding air. Because the

| grid runs much cooler, primary and secondary

emission from the grid is reduced to neglig-
ible proportions, there is no bombardment of

- the filament by positive ions to hasten the

wear and tear of that important elemefit in

- tube life.

Greater heat dissipation means that a given
tube at its rating will be under far less strain.
The graphite anode does not heat to in-

- candescence, as is the case with most metal
anode tubes under normal service. If desired,

the graphite anode tube can be made smaller,
because of its greater heat dissipation.

Gassy tubes are quite unknown with the
graphite anode construction. A minimum of
supporting metal is necessary, thereby facil-

' itating the gas clean-up at the time of bom-

bardment. Also, the graphite mass serves as
a getter, keeping the tube “hard” throughout
life.

Despite a minimum of supporting metal,
the graphite anode will not warp regardless
of overload or operating temperature. Con-
sequently, the graphite anode tube maintains
its characteristics at all times, which is a
most important consideration in these days of
rigidly monitored frequencies, and even more

. so in the ultra-high-frequency range.

Lastly, the graphite anode tube under ac-
celerated life tests indicates a much longer
life, with uniformity of characteristics main-

600 questions and
answers 'covering
all radio operator
license examinations

This new edition of Nilson
and Hornung’s well-known
book will help you pass ex-
aminations and to know your
stuff better in any field of
practical radio. Brought com-
pletely up to date. Enlarged
to cover more amateur work;
also police, aeronautical and
other radio.

Recently
Published

New Fifth Edition

Nilson and Hornung’s

RADIO OPERATING
QUESTIONS AND
ANSWERS

389 pages, 51/ x 8, illustrated, $2.50

including:

‘—information on broadcasting, marine, aeronau-

tical, police and amateur operating

—many new questions and answers on latest types
of transmitters and other equipment

—more information on amateur operation, includ-
ing unlimited amateur telephone operator’s license

—new radio laws

—new questions and answers on important tech-
nical, general and theoretical topics

—regulations governing issuance of all classes of
radio operator’s license examinations

Every question is typical of those you meet on ex-
aminations ; answers are complete, illustrated, and
give the information essential to meet every situa-
tion. For amateurs, short wave fans, men who are
preparing for operator examinations or technical
positions. Radio companies give preference to
licensed operators for all positions. This book gives
quick, direct preparation for all examinations. Ex-
amine it free.

Users say, ‘“Best of anything I have read on the
subject,” “One of the best on preparing for an op-

erator’s license that I have seen,” ‘“Wouldn’t take
$5.00 for it now,” ete.

See this book 10 days on approval

Send tbis coupon

tained.
A4 H A M S vy

‘High Voltage Condensers with stand.off
insulators.

1 mfd 1600 V. working voltage....

2 mfd 1000 V. working voltage

$1.25 net
..$1.85 net

1 mfd 2000 V. working voltage $2.75 net
50 Watt Sockets -$0.79 net
Brandes Phones - e $1.59 met

Complete line of Samson Parts.
Cardwell Condensers ...t 409, off list

DeForest 410 Tubés $1.39 net
DeForest 481 Tubes $1.19 net
Tohngon Products 409, off list

ALL MERCHANDISE FULLY GUARANTEED
KAY’S RADIO

179 GREENWICH. ST. NEW YORK CITY

McGRAW-HILL BOOK CO.
330 West 42nd Street, New York City

Send me Nilson and Hornung’s Radio Operat-
ing Questions and Answers for 10 days’ exam-
ination on approval. In 10 days I will send $2.50,
plus few cents postage and delivery, or return
book postpaid. (We pay postage on orders ac-
companied by remittance.)

City and SEaLe.. . ooieeieeierieeereeiese et
POSTE O e eeeeeeeeeereaeeeeaameeeeemmsaemeeeeamsesemseeeameeaenanaesemmersnsneea

Name of Company.c i meeceeneeeeeaeeas R-1-34
(Books sent on approval in U.S. and Canada only)
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You can handle any Radio Service problem with-
out delay or worry when you are working hand
in hand with your ALLIED Catalog. It’s a
“cinch’ . . . because this

book is the most valuable
in radio . . . packed with
Quality and VALUE, hring-
ing you the greatest selec-
tion of parts and accessor-
ies for every conceivable
radio service job. Your
1934 ALLIED Catalog is
ready . . . write for it to-
day. It’s packed with com-
plete parts, listings, latest

“Allied \ Radio

L LCORPORATION -
833 w.rekSON BLYD. (RICAGO, ILL.

Set-Building Kits and Free diagrams, Long and
Short Wave Sets, New Sound Systems, the big-
gest selection of Test Instruments . . . all at
the lowest wholesale prices.

ALLIED RADIO CORP.

833 W. Jackson Blvd., Dept. J.
Chicage, 1llinois. .
Please send me FREE your New 1934 Radio

POWERPLATE

Precision Ground Crystals

POINTS OF SUPERIORITY:
® Optically Selected Brazilian Quartz Stock.
® Special X Cut.
@ Symmetrically Ground Surfaces.

® Standard Size: One Inch; Dimensions
Correetly Proportioned.

® Powerful Sustained Output at One Single
Resonance Point.

® Adaptable to Temperature Controlled
Operation.

AND NOW

e SIXMONTHS' OPERATING GUAR-
ANTEE! Free Regrinding If Crystal

I Is Accidentally Fractured Within Six
Months of Purchase Date.

Order Through Your Dealer or From

ALBERT HOEFLICH
626 - 16th Ave. San Franisco, Calif.

HAM SHEET CONTEST

For trial copy of new 9th district ‘“Ham Sheet”
mail 6 cents in stamps to C. F. Wright, 3320

King St., Omaha, Nebr., W9JIQ publisher. We

have contest under way for name of this new
district magazine and would be glad to hear from
the boys out in Sunny California and other west-
ern states.

——

RATES 104 PER
WORD PAYABLE

RADI©OCAD S|

NOTICE! Those who wish to advertise in these
RADIOADS columns .and who do not desire to
divulge their names and addresses can use BOX
NUMBERS, and all inquiries will be mailed, un-
opened, to the advertisers.

866’s. HEAVY DUTY. 1000 hour guarantee $1.75
New Type 825’s, 40 watts, thoriated filaments,
$5.35. Howard Tube Service, 314 No. Pine Ave.,
Chicago, Ill.

QSL CARDS. The kind that bring acknowledg-
ments. Samples on request. Hinds & Edgarton,
19 So. Wells St., Chicago, Il

KRUSE’S RADIOPHONE GUIDE, 35¢, postpaid.
R. S. Kruse, North Guilford, Conn.

10 MFD, 450 working volt dry electrolytic filter
condensers. Absolutely guaranteed to be finest
money can buy. 75¢ each, or 4 for $2.75. 80
Rectifier Tubes, brand new, guaranteed, 40c each.
6423 Rectifier Tubes, guaranteed, 75c¢ each. We
brepay postage on orders of $1.00 or more. Ed
Hoetzel, 260 Castro St., San Francisco, California.

BACK COPIES OF “RADIO”. I have a few of
each issue from June to October on hand, 25¢ each,
postpaid. K. V. Rs Lansingh, 1455 Glenville
Drive, Los Angeles, California.

STATEMENT OF OWNERSHIP, MANAGE-
MENT, CIRCULATION, ETC., REQUIRED
1234Y il;l-llgi ACT OF CONGRESS OF AUGUST

: .

“"RADIO” published monthly at San Fran-
cisco, Calif., for October 1, 1933.

State of California,

County of San Francisco

8s.

Before me, a Notary Public in and for the
State and County aforesaid, personally appear-
ed H. W. Dickow, who, having been duly sworn
according to law, deposes and says that he is
the Business Manager of “RADIQ” and that the
following is, to the best of his knowledge and
belief, a true statement of the ownership, man-
agement, ete., of the aforesaid publication for
the date shown in the above caption, required
by the Act of August 24, 1912, embodied in
Sec. 411, Postal Laws and Regulations, to wit:

1. I'hat the names and addresses of the Pub-
lisher, Editor, Managing Editor, and Business
Managers are:

Publisher—Pacific Radio Publishing Co., Pa-
cific Bldg., San Francisco, Calif.; Editor—A.
Binneweg, Jr., Oakland, Calif.; Managing
Editor—Clayton F. Bane, Pacific Bldg., San
Francisco, Calif.; Business Manager—H. W.
Dickow, Pacific Bldg., San Francisco, Calif.

2. That the owner is:

Pacific Radio Publishing Co., Pacific Bldg.,
San Francisco, Calif.; H. W. Dickow, Pacific
Bldg., San Francisco, Calif.

3. That the known bondholders, mortgagees,
and other security holders owning or holding 1
per cent or more of total amount of bonds,
mortgages, or other securities are:

None.

4. That the two paragraphs next above, giv-
ing the names of the owners, stockholders, and
security holders, if any, contain not only the
list of stockholders and security holders as they
appear upon the books of the company, but
also, in cases where the stockholder or security
holder appears upon the books of the company
as truslee or in any other fiduciary relation, the
name of the person or corporation for whom
such trustee is acting is given; also that the
said two paragraphs contain statements em-
bracing affiant’s full knowledge and belief as
to the circumstances and conditions under which
stockholders and security holders who do not
appear upon the books of the company as trus-
tees, hold stock and securities in a capacity
other than that of a bona fide owner; and this
affiant has no reason to believe that any other
person, association, or corporation has any in-
lerest, direct or indirect, in the said stock,
bonds, or other securities than as so stated by

him.
H. W. DICKOW,
Business Manager.
Sworn to and subscribed before me this 7th
day of October, 1933.
(Seal) JOHN L. MURPHY.
Notary Public in and for the City and County
of San Francisco, State of California. My
commission expires May 20, 1937.

—
%Wa RAIIO SUPPLIES WITH UNCONDITISNAL QUARANTE: . WRITE

UNCLE DRVE

24 HOUR SERVICE - WE SHIP ANVWMERE

b R
\® | l!s— WE MAKE 1T OUR BUSINESS T0 SEETHAT YoU GEY THE BEST FOR AL wiNi
e

Ars_co Senjor Transmitter; PP 245’s in TNT
circuit; complete with tubes, power sup-
ply, 83 MV rectifier, and milliammeter,
with one set of coils (specify band)....... .$16.25

Arsco Precision Crystals to your freq. in
160 or 80 meter band in adj. bakelite,

’g )
}) 336 BROADWAY. ALRANY, N.Y.

dustproof holder ] 2.15
In precision plug-in type holder......... — 3.60
Rawson, Sensitive Research and Weston

Microammeters, 0-15 micro-amps, semi-

portable laboratory type, extra special....... 18,00
Black leatherette analyzer cases, complete

with hardware and plush-lined cover; FB

for analyzers or any other portable in-

strument use; 11x8%x4%”, special...... 2,00
Dunco Midget Relay, may be used wherever

a compact sensitive relay is required—will

interrupt currents up to 6 amperes and

can be used in 110 or 220 volts; a beauti-

ful keying relay...24 v AC special...... . 8.1¢

6 v. DC special : - 3.20

5 v. DC special 3.26
Dunco overload relay, 4 volt Solenoid, same

as above relays, each S . 575

UNCLE DAVE’S Re-designed and improved Loftin-

White amplifier, which uses one 224, one 245

and one 280. Has an output of about 4 watts,

uses |International resistors, Sprague condensers,

fully wired and assembled, UNCONDITIONAL

GUARANTEE; less tubes and speaker.......$6.95
Output transformer to be used on the above, each .95
SONOCHORDE 8~ dynamic speaker, 25,000 ohm

field, specially desgned for above ampiifier... 3.95

TUBES
W.E. 212-D 250 watters, excellent modula-

tors, practically new i $35.00
212-D, used but in excellent condition......... 25.00
RCA 211’s, used, each 8.00

SPECIAL DUOVAC 211’s, brand new, each 10.00
BRAND NEW TAYLOR 845's, each......... 10,00
RCA SL. USED 845’s, each.... 8.00

RCA 860’s, very sl. used, each.... . 17.50
DE FOREST 860’s, sl. used, each . 16.50
RCA 841’s, brand new, each 4.75

RCA 842’s, brand new, each 4,75

‘SPECIAL 15-WATT AMATEUR TUBES,

type 210, extra large plate, thoriated fila-

ment, 1000-hour unconditionally guaran-
teed, 600 v. 80 ma, each z 2.10
90-day guaranteed 210’s, each........ R, 1.856

Extra heavy duty 866 tube with spirai ﬁlé-
ment, very heavy construction, with eyl-
indrical plate, 1000-hour unconditionally

guaranteed, each 3.36
Heavy duty 90-day guaranteed 866 tubes,
each . . .65
METERS

Weston Model 301 meters, sl. used, 0-5, 10,
25, 50, 100, 150, 200, 250, 300, 500 Mil-
liammeters, each . . 4.05
High Voltage DC Voltmeters, slightly used Wes-
ton meters, calibration checked against accurate

standards: )
0-500 volts .........$ 9.75 0-3000 volts ... .$80.00

0-1000 volts .. .. 15.00 0-4000 volts .. 45.00
0-1500 volts .. . 20.00 0-5000 volts ........ 60.00
0-2000 volts ... 25.00
Weston sl. used AC voltmeters, 0-10, 50,

100, special each - .3 4.26
Weston sl used. AC voltmeters, 0-150, 250,

each : 5.56

Weston sl. used AC voltmeters, 0-300, each 6.75
Weston sl. used AC voltmeters, 0-300, 0-600,
each - 11.00

Write for Bulletin omw Meters and Laboyratory
Instruments!

Western Electric Polar and Non Polar Re-
lays, FB for xtal ovens, keying relays,
and many other uses where a sensitive,
quick acting relay is necessary, will op-
erate on 5§ M.A. 1200 ohms DC resistance.$ 3.75
Western Electric. Microphone filter, a well-
designed’ 2-button carbon mike filter; elimi-
inates hiss, burning, packing, and saves

your microphone, list $12.50, special....... 8.95
General Radio audio transformers, fully

mounted and shielded, special............. .79
50-watt sockets, brown porcelain base,

special .95
200-watt 10,0000 ohm transmitting leaks, X

each’ ; o 1.46
.00044 3000 volt Cardwell transmitting con-

densers, new .. 3.96

Foreign Trade Solicited — Cable Address *"Uncledave”

WRiTE IN FOR OUR FREE CATALOG AND HAM
SHEET LISTING BIGGEST BARGAINS IN HAMLAND!

-d.
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(All times given are EST)

There Temain to be mentioned, several more
outstanding wave changes not already noted last
month :

The station in Rabat, Morocco, broadcasts each
Sunday, on two different wavelengths. From 7:30-
9:00 a.m,, they are heard on about 23.38 m. In
the afternoon, until a few months ago, they em-
ployed a 32.26 m. wave and were heard very well
in the Eastern U.S.A. However, they have moved
up to 37.83 m. and are not received on this higher
wave as well as on their former one, since they
leave the air too early (at 5:00 p.m.). This station
may be heard at times, on c.w. or commercial fone
to Paris, under the call CNR.

SRI (one), a one KW station in Posnan, Poland,
which was formerly operating on 81.3 m., is now
on 31.6. The only chance that American fans have
of hearing this station is on Tuesday from 2:00-4:00
p.m., and on Thursday, 2:00-3:30 p.m.

HKE, of Bogota, after gradually moving down
toward the high-frequency end of the 7 mec. band,
has settled down on about 41.3 m., though they
announce it as 42.3; however, a letter from the
station states that they are ‘‘controlled near 7250
KC”, and that is where they are heard. Photos
of this station’s outfit are given herewith. HKE
may be heard sending out talks between 6:15 and
7:00 p.m. on Monday, and talks, with some music,
from 8:00-9:00 p.m. each Tuesday and Friday. The
power is about 150 watts, and the quality excel-
lent, though the programs are often marred by
amateur c.w. QRM.

YV3BC of Caracas may be heard regularly, on
6134 KC, between 65:00 and 9:30 p.m. in the East-
ern U.S.A. This station operates also on 31.56 m.
between 9:30 and 10:00 p.m. daily, but the lower
frequency is by far the best,-when W8XK does not
override them. The station director at YV3BC
wrote that they planned to go on 6080 KC, but
since a new station in Bolivia has opened up on,
or close to that wave, YV3BC has, so far, remained
on 6134 KC.

VEIHX of Halifax, N. S., is at present, on about
6095 KC. They are heard at irregular times,

throughout the day, and in the evenings, as late .

as 10:00 p.m. FEach fifteen minutes, chimes are
sounded, and the stations CHNS and VE9HX are
annotnced.

A letter from the owners of VE9JR of Winnipeg,
Manitoba, Canada, give the schedule of this sta-
tion as 9:30-10:00 a.m., 11:00-11:35 a.m., 2:00-
2:15, 8:15-3:35, and 7:00-9:00 p.m. daily except
Saturday and Sunday. On Saturday it is 9:30-10:00
and 11:00-11:30 a.m., 12:456-1:15, 7:00-8:30, and
9:00-10:30 p.m, The Sunday schedule is from 9 :00-
10:00 p.m. This station operates with 2 KW on
25.6 meters.

The British Broadcasting Corporation transmit-
ters at Daventry, England, sre at present operating
on 31.5 under the call GSB; on 25.53, with the
call GSD; 25.28, with the call GSE; and on 19.83
and 16.8, with the calls GSF and GSG, respectively.

The latter may be heard during the morning hours, -

gending programs to the Australasian and Indian
Zones, while GSB and GSD are to be heard on the
African and Canadian Zone transmissions, at pres-
ent, between 6:00 and 8:00 p.m. The Empire sta-
tion, though one of the best, cannot compare with
the German ‘‘senders’’, DJB, DJC, and DJD. These
latter continue to lead the field of short-wave
broadcasters, both in respect to ‘quality and con-
sistent volume. '

YV2AM, of Maracaibo, Venezuela, is s¢heduled
to transmit a musical program each Sunday, be-
tween the hours of 6:30 and 9:30 a.m., on a fre-
quency which the operator gives as 14292 KC.
YV2AM has been heard on this wave, as well as
on 7146 KC, with R8-9 strength, but these Sunday
morning programs do not seem fo come through so
well at this time. B

The latest schedule given out by the Canadian
Radio Commission, for their station VE9GW, oper-
ating on 6095 KC, states that the station is on the
air on Tuesday, from 8:00 a.m. to 5:00 p.m.;
Friday, 4:00 p.m.~-12 midnight ; Saturday, the same;
and Sunday, 11:00 a.m.-9:00 p.m.

Among the various commercial fone stations to
bé heard at this time, IAC of Pisa, Italy, is one of
the most consistent. Using about 15 KW, they
are to be heard on 23.45, 35.8, or 45.1 meters, in
communication with the Italian liners *‘Rex” and
*Savoia’”, which may, in turn, be heard on the
4, 8, 12, and 17 mc. channels. These are believ:

to be the only Italian ships employing fone, as yet.

At the time of writing, GSB, GSD, GSE, DJB,
DJD, DJC, EAQ, RV59, HI3ABD, LSX, 12RO, and
HC2RL (on 45.2 m., between 8:00 and 11:00 p.m,
several evenings a week), are the best stations to

L.

be heard. Pontoise, HI3ABF, HCJB, CP5, Prado,
YV3BC on 48.9, HJ1ABB, HJ4ABB, HKE, XETE,
and others may be listed among those that are
“good bets’’.

In closing, let me urge that all fans who are
really interested in S-W reception, acquaint them-
selves with the fine work that is being done by
the International Short-Wave Club, of Klondyke,
Ohio. Through this club one may become familiar
with the activities of fans in remote parts of the
world ; besides, he has the opportunity of learning
of special broadcasts especially for club members,
from such stations as XETE, HJ1ABB, and others.

The proposed change of YV3BC, from 6134 to
6080 KC, did not take place; instead, the frequency
of this station has been altered to approximately
6160 KC, where they may be logged with excellent
volume, between 5 and 9 p.m. daily. Heretofore,
they were but 6 KC from W8XK, and, at times the
latter station “‘spilled over’” YV3BC: this QRM
is avoided, and volume seems to be noticeably im-
proved by the change to the higher frequency.
Until this time, one xmtter has been used on the
short-waves, this being QSY’ed to 9510 KC, after
the program on the lower frequency was completed ;
if plans given in a recent letter from the station
owner, have been carried out, these frequencies
will be used by two xmtters, operating simultane-
ously. The success obtained previously seemed to
warrant the purchase of a new rig for use on SW.

Another strong South American signal is that
of HC2RL, of Guayaquil, Ecuador, on about 45.2
meters. They have been heard as early as 6 p.m.,
but most operation is done between 8 and 10 p.m.
Quality, both of program material, and of the
station itself, is excellent. Frequent announce-
ments are made in English, as well as Spanish, so
that North American listeners may know just what
is taking place. This station is said to operate on
70 m., in addition to the above-mentioned wave.

A new one appears on the list of SW broad-
casters; it is HIZ, of Santo Domingo, Dominican
Republic, which operates on about 47.5 m. from
4:40 to 5:40 p.m. daily. Occasionally these pro-
grams are extended, and HIZ has been logged in
New York State as late as 8 p.m. The volume of
this station is amazing, when one considers that
their power is but 20 watts ; however, quality is not
of the best for, as the operator says: ‘“The defect
results from the current we have down here; volt-
age and cycle fluctuates very much and we have a
hard job filtering the current.” Since this station
operates on long, as well as short waves, reports
addressed simply to “Santo Domingo’’ should reach
them all OK.

THE INSTRUCTOGRAPH

(Code Teacher)

The Scientific, easy and quick way to learn
the code. Send a post card today for literature.

Machines, tapes and complete instructions for
sale or rent. Terms as low as $2.00 per month,

Rental may be applied on purchase price if
desired. Rent for o month. If the Instructograph
meclskevery requirement, buy it. If not, send
it back.

INSTRUCTOGRAPH CO. 914 LAKESIDE PLACE, CHICAGO

With 4 sets of coils, 20-40-80-160 meter
bands. Net Price $29.12 (Crystal Filter
add $11.00). Power Supply and
Speaker, net $13.12.

Write for descriptive circular
DEALERS INQUIRIES SOLICITED
McCULLA MFG. COMPANY

Successors to Natjonal Pfanstichl Corp.
112 W, Washington St, Waukegan, Ill.

Announcement!

SHORT
WAVE
RADIO

Devoted to Short-Wave Transmission
and Reception in All their Phases.

Edited By

ROBERT HERTZBERG
and

LOUIS MARTIN, B.S.

SuortT WAVE RApI10 15 @ new monthly maga-
zine devoted exclusively to short-wave
transmission and reception. Edited by men
well known in both the radio and publish-
ing field, it will present to its readers the
greatest compilation of short-wave material
that is possible to obtain . . . ultra high-
frequency receivers and transmitters, tele-
vision (when good material is available!),
miscellaneous operating data for domestic
and foreign stations, a really comprehen-
sive station call list, construction articles
describing equipment WHICH HAS
BEEN TESTED IN OUR OWN LAB-
ORATORIES, and a host of other valuable
articles written by Robert S. Kruse, Clifford
E. Denton, Capt. H. L. Hall, Arthur H.
Lynch. ...

Our one and only job is to produce a REAL
short-wave magazine; a magazine untaint-
ed by commercial affiliations of any sort.

Subscribe? Of course. Just fill in the cou-
pon below. It's not a small one, either.

STANDARD PUBLICATIONS, Inc.,
1123 Broadway, New York, N. Y.

Enclosed please find $_.__________. for
year(s) subscription to SHORT WAVE
RADIO beginning with the. . ... issue.

($2.50 per year in U. S. and possessions
and $3.00 per year in Canada and for-

eign countries.)
Name. ... . . }
Address

City State__.________. _
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N
“GO-DEVIL"™
N Husky

85, Tungsten

4 Contacts

»

$6.00 $6.00
POSTAGE ‘ ," Rty
PAID paT aPPUED FOR Yl PAID

WE PRODUCE ONLY

One “Good” Model

No Higher Priced Model Necessary for High Voltage

SUITABLE FOR beginners or experienced opera-
tors because it can be set from 10 to 5O words per
minute with one single weight.

© Proof that the *‘GO-DEVIL’’ is the easiest operat-
ing instrument obtainable is the fact that it will
actually operate by stroking the handle

“"WITH A FEATHER"

3 pound non-skid base, all other parts machined
from solid brass. No flimsy parts. Guaranteed.

A. H. EMERY
POUGHKEEPSIE, N. Y.

263 MILL sT.

HELP!!

DO YOU NEED IT????

We can’t find lost animals, restore the Y.L.'s
waning reflections . . . we can’t put new hair
on that thinning spot, nor restore defunct

tubes . . .
BUT

. . . We can and DO answer ALL Questions
Pertaining to Radio. Let our experts answer
your questions . . . on any and all phases of
radio communication.

$1.00 per question . . . or 50c when accom-
panied with a one-year subscription to ‘‘RA-
DIO”. You get a complete answer to your
question, PLUS a circuit diagram. Be sure
to state your problem in a manner that will
leave nothing to our imagination.

(Unless your stick fist is QSA-5, better use
a mill).

Send your questions to

HELP, UNLIMITED

Box 101, “RADIO”

Pacific Building San Francisco, Calif,

ATLAS RESISTOR CO.

423 Broome St. New York City, N.Y.
Announces

A Brand New Complete Line of WIRE-
WOUND TUBULAR RESISTORS

° ®
All Types Fi).(ed,
HEAVY- Variable,
Standard
C}Egg\,ﬂ; Replacement
Voltage
OXIDE Dividers
COATED Bleeders
2 TO 2000 X-Miter
WA Leaks
® °

Just Off the Press:

OUR NEW 1934 CATALOG #3
Yow’ll Want This—Write For It Today
Atlas Chrome Oxide Coated Resistors represent
the very finest you can buy,

West Coast Representative:
DON C. WALLACE

"ATLAS CARRIES THE

LOAD"

You can get the next

‘ I 4 issues of “RADIO”
i \ ! : for, $1.00.  Subscribe
s NOW! :
<N

40-Meter Oscillators

(Continued from page 20)

RF from wandering back into the grid of the
crystal tube and possibly fracturing the crys-
tal. When working “‘straight through” it is
necessary to either use a very small diameter
coil for the oscillator or shield the whole stage
to prevent inductive feedback.

For the benefit of the amateur who doubts
the practicability of 40-meter crystal oscil-
lators, let it be said that a properly designed
40-meter oscillator using a 47-tube will put
out more than a 46-doubler with 400 volts on
its plate. We can thus eliminate one stage,
and the additional cost of the 40-meter crys-
tal is justified by the saving in other parts.

A 203A makes a wonderful frequency
doubler at frequencies up to 14 MC, and a
single 03A in a regenerative doubler circuit
will put out close to 100 watts on 20 meters
when excited by a 40-meter crystal oscillator.
This is more than enough to “kick the pants
oft”. a pair of 852’s in push-pull when in-
ductively coupled to them. Thus we can have
over 750 watts in the antenna on 14 MC with
only three stages. The efficiency of the 03A
stage could be increased by either increasing
the excitation or lowering the input, but we
can sacrifice a little efficiency for the sake of
output, because an 03A will dissipate 80 or
90 watts without getting too warm. Thus,
if the efficiency of the 03A stage is only 50 or
60 per cent, we can still get about 100 watts
out of it without exceeding the dissipation
rating of the -tube. The circuit of the re-
generative doubler is shown in Fig. 1. There
has been much controversy as to whether the
circuit is regenerative, degenerative, or neu-
tralized, but in any event, the output is greatly
increased over that of a straight doubler. The
grid resistor should be between 20,000 and
50,000 ohms, and if over 1000 volts is used
on the tube, some protection in the form of
battery bias in addition to the resistor bias is
advisable. The filament returns should be
brought to a by-passed center tap if the trans-
mitter is used for telephony. Inductive
coupling to the next stage will allow more
turns to be used in the tank of the 03A, and
the efficiency will be increased. The tank
coil should be very low “C” and be space
wound.

By substituting an 800 for the 03A, the
circuit will work nicely on 10 meters,.but the
output will be limited to about 25 watts be-
cause of the lesser allowable plate dissipa-
tion of the tube. With the 800, about 90
volts of battery bias should be used in addi-
tion to the grid-leak bias, for protection in
the event that the tube should lose excitation.

FREE DELIVERY~
Latest Type Heavy Duty 866's

1000-hour guarantee, $1.75. New type No. 825 trans-
mitting tubes, 40 watt, 800 volt, 715-volt thoriated
tungsten filament, $5.35. Transformer, 1950 to 2650
volts center-tapped, 200 mils; 10-volt 7 amp. filament
winding, $4.95. Weston No. 476 15-volt AC meters,
$3.25. Al prepaid. Howard Tube Service (Est. 1928),
314 N. Pine Ave., Chicago, lll.

A NEW BOOKY|
GET R9 REPORTS!
The Trick is in the Antenna!

" Constructional details on an-
tennas designed to increase the
strength of signals. Many dia-
grams and valuable information |
about antennas and angle ra- |
diation.

New 3-wire feeder system
descr_jbed!
If you are interested in
more DX and louder re-
ports you can’t afford to

| AnGLE y
| PADIATION 4 be without this book!

H AL Muniis 4
i weésY .

BRICE~—3$1.00; postpaid
A L MUNZI G

W6BY, REDLANDS, CALIF: § |

_
- Here’s a

NOISELESS

Transmilter

Grid Leak

LECTRAD Transmitter Grid
Leaks have exceptional advan-
tages. ' '
Wire-Wound and Vitreous-Enam-
eled, they withstand high tempera-
ture, dissipate heat quickly, do not
absorb moisture, and hold their re-
sistance value permanently.
Monel Metal Lugs and Contact
Bands do not corrode. They insure
" positive contact with the resistance
wire, regardless of expansion strains.
Guaranteed not to develop noise.
Type TG — 190 watts — 114"x10”

Type TL — 90 watts — 17 x 6"
Type CF — 40 watts — 14" x 4”

FREE Vest-Pocket
VolumeControl Guide

Dept. PR-12

WANTED! —
Jobhers—NMail Order Houses and Repivesentatives in all
Territories.

3

- Q
| Free Edge. Cane and Voice And—Field Coils for
Coil Assemblies all Dynamic Speakers
We also Manufacture Various Types of Magnetic Speakers
We can Supply and Remedy Your Speaker Needs.
Speaker Mftrs. Since 1921 ‘
LEOTONE RADIO CO., 63 Dey St., New York,N.Y.

Back Copies of “RADIO” 25¢ Each
“R/9”. 1455 Glenville Drive, Los Angeles, Calif.

CLASSIFIED ADS

Now accepted for “RADIO”. ‘The rate is 10c per
word. - Forms closé on tenth.

2
-

o
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* AMAZINGLY NEW & ADVANCED 1934 MODEL

Combmmg Super Regénerahon ‘For 5-Meter Band and Straight
Regeneration for all other Bands, up to and including 200 Meters

« Most Advanced Design. Continuous Band
Spread Over Entire Range for ANY BAND!

® Engineered by FRANK C. JONES
A Great Step Forward

Designed by the Manufactur-
ers of the S.F. Bay Bridge
Short Wave Equipment.

N altogether NEW receiver, using 2-stage audio amplifier.

® A.C. Operated, Absolutely Hum-Free

Frank C. Jones has also perfected a hum-free power pack, inbuilt into this receiver,
and using the new IV rectifier system. No batteries requlred Plugs into any 110-
volt A.C. power line. The hum-free feature of this receiver will amaze any listener.

® Band-Spread Over Entire Dial for Any Band

Band-spread ANY band. Full 180 degree band-spreading for ANY coil used. Smooth,
noiseless regeneration control, free from all objectionable harshness. Great sensi-
tivity ; remarkable selectivity.

® Complete with 4 Tubes and 7 Plug-in Coils

A complete set of seven specially designed plug-in coils comes with each receiver.
These coils can be housed WITHIN the case when not in use. The exclusive new
feature of rapid coil changing is unique. The case opens like a purse” ; a touch of
the finger and it opens, permitting instant change of coils. The receiver is supphed
complete with FOUR National Union Tubes, tested and matched for each receiver.

IMMEDIATE SHIPMENTS. Sent C.0.D. if 50% of purchase price accompanies order.

WESTERN WIRELESS, LTD.

Manuafacturers of DUPLEX CRYSTAL OVENS—used the world over
Builders of short-wave equipment for the San Francisco Bay Bridge.

95 MINNA STREET SAN FRANCISCO, CALIF.

NEW circuit, NEW

built-in A.C. power supply. NEW cast aluminum case (finished in black crackle)
for TOTAL SHIELDING, enabling the receiver to simultaneously perform the func-
tion of a MONITOR. Super Regeneration for 5 and 10-meter phone reception and regen-
erative detection for all other bands from 10 to 200 meters. An engineering achievement
of advanced design. Truly the 1934 receiver, for ANY amateur or short-wave listener.

® LOOK AT THESE SPECIFICATIONS!

Solid cast aluminum case, black
crackle finish! Illuminated ver-
nier tuning band-spread dial.
On-off switch. Inbuilt power
supply, HUM-FREE in opera-
tion. Velvet regeneration con-
trol. TWO STAGE AUDIO
AMPLIFIER, assuring ample
volume for b5-meter reception,
as well as for all other bands up
to 200 meters. Plug for head-
phones or loudspeaker. FOUR
NATIONAL UNION TUBES.
Completely wired, ready to op-
erate.

Dual cirecuit, combining super
regeneration for 5-and-10 meters
and regular regeneration for
other bands up to 200 meters.
Ideal for C.W. and phone recep-
tion. 180 degree dial spread for
EACH BAND. Extra heavy pow-
er transformer and condensers,
built in. TOTALLY SHIELDED,
as only cast aluminum case can
shield a receiver. Beautiful in
appearance. Low -loss design,
throughout. FOOL PROOF!

29 50 Complete with four National Union Tubes
$ and seven plug-in band-spread coils,

.ne price is
net tec ama-
teurs znd ex-
nenmenters.

covering all bands from 5 to 200 meters.
Ready to operate. Nothing else to buy,
except phones.
anteed. Mail Orders Filled Promptly.

== DEALERS WANTED!

Unconditionally guar-

WIRE OR WRITE

FOR TERRITORY

RECISION CRYSNTAILS
FOR ACCURATE FREQUENCY CONTROL

PRECISION Crystals are of the highest quality obtain-
able. They give more power output and better frequency
control. These crystals are X cut, one inch square, accu-
rately ground for maximum output, thoroughly tested
and ‘fully guaranteed. An accurate calibration is given

with each crystal.

each. 7000 Kc. band—$4.75.

: Now in our 5th year of business.
Precision Crystal Holder. .$1.50 Y f
Jacks to plug holder into
15¢ pair
PRECISION Crystals, cvens and
oscillator wunits for commercial
use quoted on at your request.

427 ASIA ST,

PRECISION Crystals supplied within 0.1% of your
specified frequency—1750 and 3500 Kc. bands—$3.90

- PRECISION Crystals complete with holder—1750 and
3500 Kc. bands—$4.50 each. 7000 Kc. band—$5.50.

PRECISION PIEZO SERVICE

BATON ROUGE, LA,

MICROMETER FREQMETER
AND MONITOR

Unequalled accuracy and permanence—

A.C. operation—Calibrated—$39.50
Foundation unit for MFM builders—

— Send for bulletin —

G. F. LAMPKIN LABORATORIES
146 W. McMillan St.

$14.50

Cincinnati, Ohio

TRANSMI

L i : ‘ b o
. 'TYPE B STANDARD TRANSMITTING .

CHOKE—5-200 Meters. 1.76 M.H. 200 Mils,
D.C. Low D.C. Resistance 14,MMF. in

List Price $1.50

Stat dard and Heavy Duty Transmitter Chokes.
']['Tnt;£ Best Chokes for the Amateur . . . Ideal for
Doubling or Tripling. Write for catalog sheets
and price list of other UTILITY PRODUCTS.

AMATEUR SERVICE SALES

Circuit. List Price... e, Each, $1.25 =
HEAVY DUTY TYPE A— (1000 Mils) W. W. Bingham, W 2ARE. Mok
4508 Ravenswood Ave.

Chicago, Ill.

[ERS

SUPER TESTING KIT!

Pencil Type Handles %%

wuh interchangeable Tip End. Kit

: complete with 2 Plug-In-
Prongs, 2.Alligator Clips, 2
Needle' Point Phone Tips,
and 2 Spade Lugs, Long,
Thin Pencil-Type handles
for easy testing in tight
places, Ideal for testing
Long and Shortwave Sets,
Coils, Condensers, Etc.
Complete kit. Write for
free catalog.

INTRODUCTORY PRICE NOW $1.00 PREPAID

AMERICAN RADIO HARDWARE CO.
135 Grand Street

New York, N. Y,

NYWW. Aame anracion 0O



MMURDO~SILVER

READ! COMPARE!

Circuit — Eight tube superheterodyne.

Tubes -’58 tuned r.f.,, 2A7 1st detector—E.C.
oscillator, two ’58 tuned i.f.’s, 58 audio beat oscil-
lator, ’56 second detector, ’59 output, 5Z3 rectifier.

Range — 1550 to 30,000 kc.—five amateur bands
on one dial.

Tuning — One main illuminated vernier tuning dial,
smooth and easy, directly calibrated in megacycles.
Band spread tuning enywhere in range—amateur,
broadcast, commercial. 100 degree band spread 20
and 40 meters—200 degree spread 80 and 160 meters.

Wave Length Change—Same, positive, 6-gang
wave change switch approved by Admiral Byrd and
used in his four MASTERPIECE 1Is.

I. F. Amplifier — Dual air tuned, Litz wire. . . .
465 kc.

Beat Oscillator ~— Electron coupled '58. Beat note
pitch adjustable from front panel.

Sensitivity — Better than one microvolt absolute.
Selectivity — Circuit designed, built and adjusted
for crystal resonator. Without crystal, band width

21 kc. 10,000 times down. With crystal, absolute
single signal (50 cycles wide).

Power Output—3 watts undistorted. Supplied

complete with Jensen dynamic speaker, and head
phone jack on front panel.

Shielding —100% perfect, all parts individually
shielded. Overall cabinet shield easily removable
with six thumb nuts.

net toamateurs with eight guaran-
PR":E $59-70 teed and tested Raytheon tubes.
Each set complete with selectivity control, crystal
switch, phasing condenser and crystal socket—ready
for insertion of crystal. Add to above price $9 net for
Bliley crystal with holder and complete crystal align-
ment—complete price, ready to go, single signal with
crystal, $68.70.

+

“TRITET” FIVE BAND
OSCILLATOR-AMPLIFIER

This unit is essentially the five band “Tritet” five
band exciter, developed by James Lamb of QST put
into practical and simple commercial form on a
7" x 19” black crystaline aluminum relay rack panel
and 10” deep steel chassis.

Type 9A oscillator-amplifier, complete with choice
of three plug-in coils permitting operation on any one
amateur band, with two tested 59 and one 5Z3
Raytheon tubes, list price, $84.50.

Set of six additional plug-in coils 'permigting oper-
ating in all five amateur bands at will, list price, $10.00.

COPPER TUBE TRANS-
MITTING INDUCTANCES

Type 18 inductances are wound with 4”7 O.D. nickel-
plated copper tubing spaced 3/32” between turns to a

%4” diameter and rendered extremely rigid by means of
tight fitting linen base bakelite clamps, which also carry
three contact plugs. i .

For antenna coupling a special Johnson standoff insu-
lator is provided carrying on a_rotable pin a six-turn
antenna coupling coil provided with flexible leads for cir-
cuit connections. This 18F antenna coil is suitable for the
1.7, 3.5, 7.0 and 14.0 and 28.0 MC amateur bands with
series and parallel antenna tuning.

Type 18 copper tube inductances for any amateur band,
$3.00 each list. X .

Johnson type 205 glazed porcelain standoff jack socket,
Per set of three for 18A, 18B, 18C, 18D or 18E inductance,
list price, $0.75.

Send 3c stamp for new complete catalog describing above items, E.C. Frequency
Meters, new airplane dials, relay racks, R.F. Chokes, Audio, Power and Filter Trans-
formers and a host of new and interesting amateur and commercial apparatus.

M<MURDO

No. 31 Transposi-
tion Insulator

No. 32 Airplane

Type Strain
Insulator

ets, etc.

SILVER,

1741 BELMONT AVE. -

JOHNSON

solves the transposition insulator
problem—with characteristic JOHN-
SON thoroughness. A highly efficient
design, fine quality porcelain, fully
glazed, and at a surprisingly low price.
Ask for catalog 9-33-R on these new items

as well as JOHNSON stand-off insulators, ting.
antenna insulators, transmitting tube sock-

Sold by practically all good jobbers.
E. F. JOHNSON CO. -

INC.

CHICAGO

New Plugs and Jacks
—the first really de-
signed for transmit-

Hold the largest in-
ductors without wob-
ble or heating.

Waseca, Minnesota

TEN YEARS BEHIND
By ROBERT S. KRUSE

AM increasingly being puzzled by the

inconsistency which surrounds amateur

transmission with more and more rules
and regulations, especially if one wants to
send words instead of dots and dashes—but
at the same time recommends S-meter trans-
mitters of the vintage of 1924,

What possible reason is there for a modu-
lated oscillator at 5 meters? The thing can't
be modulated more than about 30% without
severe distortion, yet in other bands it is
regarded as a high crime to modulate less
than 90%.

It cannot be that anyone actually thinks 5
meter RF amplifiers are impossible, though
Frank Jones and others have many years ago
described perfectly workable RF amplifiers
that operate as far down as 1.5 meters, and
even at 3/, meter. .

One concludes that the difficulty is either
in outright inertia or in an over-enthusiasm
for miniature portable transmitters. Such
things seem to me to be in the same class with
the building of model locomotives, a very
fascinating amusement, but not closely related
to radio improvement. 1 will further admit
that I don’t see the extreme importance of
making a transmitter so ultra-compact that
it must backslide 10 years in performance—
and then lugging a mule-load of batteries to
operate it. After all, one has taken the weight
off where it does the least good, and the most
harm.

Regarding the “most harm” point. It is a
regrettable fact, pointed out in recent times
by experimental work of Messrs. Bacon and
Millen, that a modulated oscillator, through
its broadness, encourages the use of “tune-
less” receivers. Such receivers, as commonly
built, actually refuse to work well on a steady
and correctly modulated signal.

Now it is true that gliders cannot carry
more than a few ounces of radio equipment
and may have to put up with something pretty
rudimentary in consequence—but what pro-
portion of radio amateurs use gliders?

In short, it seems to me that secondary and
incidental uses of 5 meters have perverted the
entire 5-meter game to its present state of
wholesale interference through sheer appara-
tus shortcomings.

I assure you that a 24-tube makes a pretty
decent low-power 5 meter buffer, and that
there is no trick about modulating a 5 meter
RF amplifier. It has all been done many times
without circuit tricks. Of course, frequency
stability requires more care than at 40 meters,
but it really would be better if we used that
care instead of covering up the drifting and
wobbling by oscillator-modulation and tune-
less receivers.

By the way—half the pandemonium at 5
meters is due to radiating 5 meter receivers
of the type so optimistically called “super”
regenerative, They are twenty times as bad
as the oscillating detectors which cause pe-
riodical fireworks at 40 meters, yet nobody
seems to be doing much about it. As far as
I know the recent article in "RADIO” is the
first word along this line. ‘

Personally, 1 favor some type of super-
heterodyne for 5 meter work, preferably with
an autodyne first detector—of which more
later.

While I said above that the 24 wasn’t bad,
it also isn’t too good. It is low on size and
high on losses. The 865 has a preposterous
cost and too many defects. If we all live

' long enough we shall see an intermediate-

size screen-grid buffer of low internal capa-
city, working at a plate voltage of about 700.
That will be something. It will wash out most
of the present buffers, even at wavelengths
that need improvement less than does 5
meters.

o
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Automatic Yolume
Control Circuits

HE function of the automatic volume control

circuit is to properly regulate the bias applied

to the control grids of the RF and IF tubes so

that constant signal will be delivered to the input
of the second detector.

In the first part of this discussion a superhet-
erodyne receiver consisting of a TRF, 1st detec-
tor, IF amplifier and 2nd detector will be con-
sidered. The latter part is concerned with a cir-
cuit in which the .RF stage is omitted and an
extra stage of IF is introduced. The drawings
have been simplified by indicating only the AVC
cireuits involved.
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The RF stage has its input signal tuned to a
given carrier, while the IF stage is always tuned
to the same frequency. It is essential that coup-
ling between various stages due to common grid
returns be- eliminated, since certain ecarrier fre-
quencies are harmonics of the intermediate fre-
quency.

Physical layout in the receiver has much to do
with the amount of filtering required for a given
design so that no hard and fast rules may be set
up. Generally a filter system such as that shown
in Fig. 1 is required. R; is usually at least
100,000 ohms, and is necessary to prevent coupling
between the RF and IF stages. R, is usually 1
megohm, dlthough higher values are occasionally
required.

‘Whatever the values of resistors R; and R, it
is necessary that the corresponding by-pass con-
densers C; and C, be of the proper value to in-
sure that the time required to charge and dis-
charge the condensers through the resistors be
sufficiently short so that no time lag in the opera-
tion of automatic volume control is noticeable.

The proper return for the diode load resistor Rs
is very important. TUnless special signal delay
circuits are desired, the resistor Ry should return
directly to the cathode instead of to ground. If
the latter circuit is used, the diodes are biased
by an amount equal to the drop in the cathode
resistor Ry, with the result that the low-signal
sensitivity of the receiver is reduced very greatly.
In older receivers, it was not customary to supply
initial bias on the tubes being controlled. This is
not the best practice because insufficient bias on
the tubes may result in grid current fiow. If this
occurs, voltage drops in the isolating resistors will
result. Under such conditions excessive plate
currents, short tube life and coupling difficulties
may be experienced. The use of a cathode resistor
of proper value to supply the necessary bias, or
the use of a tapped voltage supply, is to be
recommended.

Since the introduction of the pentagrid con-
verter, it has become possible to apply AVC volt-
age to the detector section of the tube (see Fig.
2). With most receivers it is not necessary to
supply AVC voltage to three tubes. The IF tube
no longer requires AVC bias providing the grid
bias on that tube is adjusted so that with the
strongest signals encountered the grid will not
become positive.

Another circuit of interest incorporates a de-
tector-oscillator followed by two stages of 456 KC

e o

MEMURDO-~SILVER
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$12.60

akes an Ad<"vanced

Super-Het out of your
—Present 2 or 3 Tuber—

SILVER -"RADIO" TYPE 11C I.F. AMPLIFIER

YOUR PRESENT

2or3 TYBEFR

EASILY REWIRED ; T, 2ND. 2ND BEAT 7 SPEAKER

70 151 DETECTOR iy The R osc. || | AF OR PHONES

AND OSC/LLATOR I === — — ’ >
L
T

TO YOUR PRESENT

POWER UNIT OR
BATTERIES

® Now $12.60 makes an up-to-the-minute
superheterodyne out of your present short-
wave receiver! Think of it—all the sensi-
tivity, selectivity and freedom from noise
of the most advanced type of superheter-
odyne is yours for $12.60 without the loss
of one cent's worth of parfs in your present
two or three tuber. Is that the answer to
the amateur's dream—or is it the answer.
For exactly $12.60 yéu can buy from your
dealer or direct from the laboratory the
new Silver "RADIO" air-tuned i.f. ampli-
fier kit fully assembled—wired and aligned
if you deisre—all ready to connect right
up to your present set and turn it into a
superhet with only a couple of hours workl

The basis.of this change is the new Type |1C 465 kc. Two Stage Air-Tuned I.F. Amplifier, audio
beat c:scullafor, second detector and audio stage illustrated above. Developed by RADIO
magazine's technical staff and McMURDO SILVER, it is the perfect if. amplifier for any

superhet,

With it you use your present tuned r.f. and detector circuits as detector and oscillator with
only a few wiring changes, and presto—you have the latest and best superhet for a cost of

only $12.60.

No matter if your set is factory or home built, you can make the change in a jiffy. No matter
if it's battery or A.C. operated—just order the 11C amplifier for 2 volt battery or 2.5 volt A.C.

tubes and the job is as good as done.

And your wholesale price is only $12.60 assembled but not wired, or $3.60 extra for wiring

and exact alignment to 465 kc.

Send in your order at once, get the thrill of operating an advanced, up to date superhet, and

watch your DX jump 10009,

The 11C amplifier comes complete with full instructions for converting existing sets, and full
dope on single-signal crystal filter addition so simple it's a "push-over."

cMURDO SILVER,

1741 BELMONT AVE.

INC.

CHICAGO

IF amplification (Fig. 3). Prior to the advent of
pentagrid converters it was impossible to apply a
variable control-grid bias to the combined de-
tector-oscillator for volume control purposes. This
deficiency in control would permit strong local
incoming signals to seriously affect the perform-
ance of the oscillator. The electron-coupled con-
verters” have removed this difficulty since it is
possible to apply variable grid bias to the detector
section of such tubes. When_ this type of cirecuit
is employed satisfactorily performance may be
obtained with AVC voltage applied to only one
intermediate stage in addition to the detector sec-
tion of the converter tube. (This arrangement
would be similar to Fig. 8 except that no control
voltage would be applied to the grid of the second
IF tube). In case it is desirable to supply a por-
tion of the AVC voltage to the second IF tube the
additional filter and voltage-divider network are
required.
Courtesy Hygrade-Sylvania

Some WE 211Es and 242As
Should Be Avoided

EN buying second-hand tubes of these types

one should be sure to test them in an ampli-
fier before paying out his hard-earned dough.
Often they will light and show normal space
current in a tube tester, but still behave most
erratically when used in an amplifier., The rea-
son for this is usually due to the fact that cer-
tain Western Electric amplifiers use these tubes
as the plate supply rectifiers, under which con-
ditions the grid gets a thorough coating of the
active oxide material normally confined to the
filament. Thus, when the grid gets even the
least bit warm it starts emitting on its own
hook and the fireworks begin. This is PRIMARY
and not secondary emission.

o~
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QUALITY Putting together a fine radio
tube is a task requiring the skill of master
scientists.

National Union has drawn to its labora-
tories and factories recognized leaders in
the fields of science involved in radio tube
development and manufacture . . . physic-
1sts . . chemists . . metallurgists . . master
radio and electrical engineers, all headed
by Dr. Ralph E. Myers, who for twenty-
one years before joining National Union
was responsible for the production of
lamps and radio tubes at Westinghouse
Lamp Works.

These authorities have produced in Na-
tional Union radio tubes an acme of réfine-
ment many have unsuccessfully tried to
duplicate.

NEW RADIO LOG BOOKS

This new radio log is up to the minute in every
detail, filled with stars photos, biograhpies, and
complete station listings. Ask your jobber sales-
man about National Union’s many attractive
sales aids and customer good-will builders.

National Union

More Than Radio Tu

eans
es

Many Points Make National Union Tubes First
Choice of Service Experts and Short Wave Fans

All tubes may look alike to the casual ob-
server but consider the many parts inside
the glass bulb . . . grids . . cathodes . .
stems . . heaters . . mica spacers . . plates.. .
filaments . . getters . . supports . . screens
.. all vital to operation . . . all placed just
right for complete efficiency . . . all requir-
ing the supervision of skilled master scien-
tists for the perfection cheap tubes never
attain . .. when you know National Union
tubes have this skilled supervision you
know there’s a reason for National Union
superior performance . . . and that mere
looks count for little.
Chemical formulae . . . special metals . . .
MICroscopic accuracy in spacing of parts
. . . things which don’t appear to the un-
trained eye all play a part in making Na-
tional Union tubes consistently superior
. all go to produce the tonal qualities,
sensitivity, quick action and long life
which you can demand only from Na-
tional Union tubes.

TUBE BASE CONNECTION
FINDER

This handy dial chart printed in four colors,
handy size, tells you radio tube base pin con-
nections quickly, simply. A twirl of the outer
dial and the data appears. Send six (6) Na-
tional Union tube box tops or 25c¢ in stamps
for your copy.

This is only one of many National Union serv-
ice aids designed to help the service man do
his work more quickly and profitably.
National Union Jobber Stocks Are Complete

OTHERS SAY

(Note: These are excerpts from unsolicited
letters receryed by National Union.)
“. .. Found National Union tubes have stood
up (;vith all tests and requirements as advere
tised.”
“. .. Am a full fledged National Union dealer
and proud of it.” ‘ .
“... National Union tubes are so uniform they
are practically matched . . . showed me tests }
had given up hope of getting.” ‘
... We wish to congratulate National Union
on the high standard they have placed and kept
in their tubes.” : :
“... We are more than pleased with satisfactory
performance of National Union ¢ubes.™
FREE! Although subject to withdrawa‘}
without notice, the items listed below are
given free with National Union tube pur-
chases. Small deposit on some items. What

do you need?

Supreme #333 Analyzer

Hickok Simplex Tester

Service Manuals—Auto Manual
Triplett Oscillator and Output Meter
Triplett Tube Tester

SUPREME NO. 333 SET ANALYZER

This fine set analyzer and point to point resist-
ance tester is only one of the many modern me-
ters and service manuals you can have FREE
when you purchase National Union tubes. Get
full details on National Union meter and man-
ual offers. Small deposit on some items. All
offers subject to withdrawal without notice.

NATIONAL UNION RADIO CORP. OF N.Y. - 400 Madison- Avenue, New York City

‘Send me details about.......___ e Y T I -

LB L O T T i Lo o 8
15 (< A e S T St =t f e
Y e RPN 1.3 ;- IR A W e )= (U e R 12

NATIONAL UNION TUBES ... Sold by more service men than any other make!
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ROSLEY has added to the regular Crosley line of radio
receivers—already famed for their smartness—a new line
of models that touch the very peak of all that makes for

that reaches into
the future

them as giving the entire Crosléy line a definite “style-lift.”
With all their smartness, they emphasize more than ever, the
Crosley dicturh of “more for your money.”

beauty in the modern sense. The models shown here are daring
in their conception; they express, brilliantly and boldly, teday’s
and tomorrow’s ideas of beauty. Crosley dealers will welcome

S o

The Crosley TRAVO DeLuxe

This 4-tube superheterodyne operates on 110-volts D. C. .’
or any cycle A as satinwood overlay front, with .
zebra wood overlays above and below the grille. The base
is black and silver. Has pilotlight, attached antenna, full
floating moving coil electro-dynamic speaker. Requires
no ground. The tubes are: One type

78, one type 6F7, one type 38, and one, $19.95
type 127Z3. Dimensions: 8’7 high,

1054” wide, 5” deep. Complete with Tubes

The CROSLEY.

N E W
FIVER

The front panel of
this beautiful cabi-

The CROSLEY

FORTY

The CROSLEY -

DUAL

The CROSLEY ) N The front of this 2 t Prs
1 1 - abi = & net 18 O rima
DUAL FIVER |SIXTY Lewboy 50 Vit Vera with decora-
. Lowboy - Thebeautiful veneers on thefront panel walnut veneer with 'I‘I}Yeie ?sl 2 sz:grsé

wood overlay above the grille and a
This Pase of modernistic fluting. It is a
5-tube superheterodyne with a full

a burl maple over-
lay above the grille
and with decorative pilasters.
4-tube superheterodyne has illumi-

are of V-matched pin stripe walnut
veneer in center with stump walnut
veneer stiles. Zebra wood overlays' at
top and bottom of grille opening.: Pi-

This cabinet is finished in choice ﬁgui’led ]
Nyssa. Overlays of satinwood on
sides of speaker grille. Overlays of

rosewood at top and bottom of front
panel. Edges of top and the base are
finished in black. Employs the same
type chassis and speaker as described
in the Crosley Dual - gy Y £
Fiver. Dimensions: $39.50

3654”” high, 217

wide, 113" decp. Complata with Tubes

- high, 237 wide, 117

lasters are of satinwdod. Top is walnut
veneer, The 6-tube superheterodyne
chassis and  speaker are same as in
the Crosley SIXTY and employing
same type tubes.
Dimensions: 38"

deep. Complete with Tubes .

$50.00

nated dial, combined volume control
and on-off switch, full floating moving
coil electro-dynamic speaker. Tubes

_ are:one type 58, one type 6F7, one type

2A5, andone type -

80. --Dimensions: $1 9.99
1214” high, 10 15"

wide, 8’ deep. Complete with Tubes

floating moving coil electro-dypnamic
speaker. Has illuminated dial. Chas-
sis completely stabilized. Employs the
following tubes: Two type 58, one type
57,. one type 2A5, LT

and ome type 8§0.
Dimensions: 1355’7 $2 3 05,03

high, 11147 “wide,

734" deep.

C-ompleie with Tubes

The Crosiley
TRAVETTE MODERNE

The grille of this cabinet is of chromium plated metal, with
zebra wood overlay above and below. The front panel has
a satinwood overlay. Has pilot light, attached antenna,
full floating moving coil electro-dynamic speaker. Requires
no ground. Operates on 110 volts.DiC or any cycle AC.
The superheterodyne circuit employs 5 tubes as follows:
One type 6A7, one type 78, one type Y-V Y
6B7, one type 43 and one type 25Z5. 326.00
Dimensions: 8” high, 1034’ wide, 5’

. deep. Complete with Tubes
®

The CROSLEY
DUAL
FIVER

The front of this
cabinet is of V-
matched Prima
Vera, having deco-
rative pilasters, ze-
bra wood overlay
above thegrilleand
base of modernistic fluting. A 5-tube
superheterodyne with_dual ‘range.. .
completely stabilized. Hasilluminated
dial and full floating moving coil elec-
tro-dynamic speaker. The tubes are:
Two type 58, one type 57, one type

2A5, and one type $26.00

Dimensions:
wide, 73" ‘deep. Complete with Tubes

80.
1354” high, 1114

The CROSLEY

DU AL

SIXTY

| There are beautiful
satinwood veneers
. on the front panel.

y The pilasters are
finished with pin
stripe walnut ve-
neer.. The grille is outlined with aback
border. A 6-tubesuperheterodyne with
dual range, automatic volume control,
tone control, and full floating moving
coil electro-dynamic speaker. Tubes
are as follows: One type 2A7, two type
58, one type 56, one type 2A5, and

one type 80. Di- $3 5.0 0

mensions: 1374”/
Complete with Tubes

high, 133{”” wide,
814" deep.

~———— Western Prices Slightly Higher

The
Crosley

Dual

10

Moderne

Therecessed front panelisof V-matched
pin stripe walnut veneer above which
1s an overlay satinwood veneer. Pi-
lasters of stump walnut. Top and end
panels are of walnut veneer. Incor-
porates a superheterodyne 10-tube
chassis with dual range,automatic vol-
ume control, push-pull output, contin-
uous (stepless) tone and static control,
full floating moving coil electro-dy-
namic speaker. Tubes are: Three type
58, four type 56,

two type 2A5, and $ 50
one type 80. Di- ®
oo, 237

1gh, 8 wide, i
15347 deep. Complete with Tubes

The
Crosley

Dual

12

Moderne

The front panel is of walnut veneer
arched with Carpathian Elm. The
rounded pilasters are of walnut veneer:
with stump walnut veneer caps. Has
walnut veneer top and ends. A 12-tube
superheterodyne employing dual range
static control, automatic volume con-
trol, continuous (stepless) tone control,
full floating moving coil electro-dy-
namic speaker. Tubes as follows: Three
type 58, one type 2B7, five type 56,
two type 2A5, one

stons: 3814” high, $85900
23" wide, 1134” g

type 80. Dimen-
deep. Complete with Tubes

THE CROSLEY RADIO CORPORATION

POWEL CROSLEY, Jr., President

CINCINNATI

HAPPENS .. .YOU

&

Home of “‘the Nation’s Station”—WLW. |

E WITH, A CROSLEY

[



ﬁ saved '/.2. zib? (Yes
buying direct i
from the
Midwest

l.abor'a'i'ori.eSJ

EFORE you buy any radio, write for
B thisbig new FREE Midwest catalog...

sprinted in four colors. It has helped
thousands of satisfied customers save from
34 to 14 on theirradios. . . by buying direct
from the Midwest Laboratories. You, too,
can make a positive saving of 309, to 509,
by buying a Midwest 16-tube de luxe ALL-
WAVE radio at sensationally low direct-
from-laboratory prices. You’ll be amazed
and delighted with its super perform-
ance! Broadcasts from stations 10,000
miles and more away are brought in. ..
‘“‘clear as locals”. You get complete wave
length coverage of 9 to 2,000 meters (33
megocycles to 150 KC). Now, you canenjoy
the new DX-ing hobby. . .and secure veri-
fications from world’s most distant stations.

s i35 40 NEW 1934 FEATURES » = &

.. .for thirty days before you decide. See for
yourself the 40 new 1934 features that insure amazing performance. Other features in-
clude: Automatic Select-O-Band, Amplified Automatic Volume Control, 16 New Type
Tubes, Balanced Unit Superheterodyne Circuit, Velvety Action Tuning, Super-Power $5 )

Try this Midwest radio. . .in your own home

AgronN, Onto—

16 is a real go-

205 stations on
rezular wave
band...includ-
ing U. 8., Can~

Colombia, Brazil, Yucatan,—
L.H.MoELLER,793 N.SouthSt,

. DEPT. |

“Established 1920

,and i+
gives you
WORLD-WIDE
Reception !

e Class 1;‘4A” Anoplifier, b29 Tuned Circuits, l\(Ii ew D%p ﬁxi{Digge-
High Mu Pentode Tubes, No-Image Heterodynes, Full Rubber

FOREIGN RECEPTION!! Floated Chassis, Variable Tone Blender, _Centraliz’ed Tuning, 7  §750 gt You oun ordar onutaperiorm radie

; A My Midwest- |{ KO Selectivity, New Thermionic Rectifier, Automatic Tone E
L eetter for dis. |{ Compensation, Auditorium Type Speaker, etc.

[ e, meceved 11 tures are usually found only in sets selling from $100 to $150.

&> adian, Mexican, || Increasing costs are sure toresultin higherradio
= ==~ CubanandHa- || pricessoon. Buy beforethebig advance...NOW,
raiian stations, Alsomanypo- || while you can take advantage of Midwest’s

lice,airport and ‘*ham" stations e > < . MIDWEST RADIO CORP,. G'EN'l;Sl
romalloverthecountry, Have. || 8mazingly low prices. No middlemen’s profits fon % » Dept, 431 Make Easy

logged England, France, Ger- topay! You save from 30% to 509, when you
many, Madrid, Rome, 0n16-30 |} buy direct from Midwest Laboratories. . ,you
meter band. ]53“"th““’“°;"“ get 30 days FREE trial—aslittle as $5.00 down “p
prations include  Venesuela, |} 1\ to a Midwest radio in your home.Satisfaction
guaranteed or your money back! FREE catalog EEAA RN TR
showssensational radio values. Write TODAY | 10 i ¥ 0

~ CINCINNATI, OHIO. U. S. A..

, Ca'ble>,Addrvess Miraco . ABC. 5th Edition

NS AlwAvVE Rad
97O 2000 METERS

i

These bigger, better, more -
powerful, clearer-toned, super- %@
selective radioshave FIVE distinc
wave bands: ultra-short, short, mediym,
broadcast and long . . . putting the whole
world of radio at your finger tips. Now
listen in on all U. S, programs . . . Cana-
diap, police, amateur, commercial, airplane
and ship broadcasts . . . and programs from
the four corners of the earth. Thrill to
the chimes of Big Ben from GSB, at
Daventry, England—tune in on the
“Marseillaise” from FYA, Pointoise, [3
France—hear sparkling music from EAQ,
Madrid, Spain—Ilisten to the call of the Koo-
kaburra bird from VK2ME, Sydney, Austra-
lia—etc. Never before so much radio for so
little money! Write for FREE catalog.

Write quickly for your FREE copy of the
AS LOWAS| new Midwest catalog. It plcture%};. com-~
pleteline of beautiful, artistic deluxe con-
soles and chassis. .. in four colors! Sen-
Bationallow prices save you 30 % to 50 %.
WN| Alsoghows performance curves that prove
Midwest radios out-perform most of the

1
faction as if you were to select it pergonally at b
These fea- our great radio laboratories. Write TODAY |

rom this catalog with as much certainty of satis-

WITH (IRBORATORIES ‘

Cincinnati, Ohio. Extra Money
Without obligation 6ii iny part send me | Check Here
your new FREE 1934 catalog, and coth- | for
plete detalls of your liberal 30-day | Details D
FREE trial offer. ThisisNOT an order. 2 Ca

10 COI

Address.
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City. State




