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it’s the TUBES that clinch the sale

@ Ii was the pioneering of the 6.3 voli group

of tubes by Sylvania engineers that made

possible the remarkable developments in
the auto radio and Ac-Dc models.

Is that the reason why
so many seis today
are equipped with
Sylvania tubes? . . . .

@ Nobody needs to tell you
that radio tubes made by
Sylvania are famous for their
faithful tone reproduction.

So why not sell, as others do,

Sylvania tubes for replace-
ments. You know that, in
workmanship and excellence
of manufacture, Sylvania radio
tubes are second to none.

Andyou will make more money
by pushing Sylvania. Write for
complete sales information
today. Hygrade-Sylvania Cor-
poration, Emporium, Penna.

SYLVANIA

THE SET-TESTED RADIO TUBE

© 1935, H. 8. C.
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STILL
AHEAD |

in
Performance!

AUTOMATIC
VOLUME CONTROL

CRYSTAL

FILTER

COMET 'PRO

The Mottt Nlodesre
RECEIVER

WO years ago, the Hammarlund COMET

“PRO” Superheterodyne assumed instant

leadership because it met the exacting de-
mands of professional operators and advanced
amateurs, interested in both phone and code
reception between 15 and 250 meters. It still
holds its eminence by virtue of conspicuous
performance.

The Hammarlund files bulge with praise from
“PRO” users—amateurs, professionals, air and
steamship lines, broadcasting networks, police
and armies and navies—in every corner of the

world, who chose this amazing receiver after ex-
haustive competitive tests.

All models include the distinctive features of
single-control band-spread tuning at all frequen-
cies, without extra coils—plus all other refine-
ments one would expect in so advanced a
receiver. :

The Crystal model, for CW and amateur "phone
work, employs an improved crystal circuit (pat-
ent applied for). This permits simultaneous
parallel elimination of a strong heterodyne, while
retaining the sharp, peaked characteristic of the
series connection—all with substantially no loss
of signal strength on pure CW.
A flip of a front-panel switch y{pa/gé

instantly converts the Crystal | fimeans.

“PRO” into the Standard “PRO”, | cee ™ ve
. . . . o Operating on

with all of its original high selec: | s,

or A.C.in all

tivity and sensitivity unimpaired. |t sndcees

New Low-Loss COIL SETS and COIL FORMS

USERS say they get more stations, louder signals
and sharper tuning with these low-priced Ham-
marlund Coils, (illustrated below) than with any other
coils at any price. Perfection of “XP-5 3,” the new
Hammarlund low-loss dielectric, makes the per-
formance of these coils the season’s radio sensa-
tion. Set of four coils (4 prongs, 2 windings)
for 15-270 meters, $3.00. Set of four coils

(6 prongs, 3 windings) for 15-270 meters, $3.75. Extra
4 or 6-prong coil for broadcast band, $1.25 and $1.50
respectively. 40% discount to experimenters.

No artificial coloring to cause losses in Hammarlund “XP-
53" Coil Forms. Ribbed for air-spacing. Easy-grip flanges
and handy “Meter-Index” inserts for recording coil
ranges. Coil Forms (4 or 5 prongs), 35¢ each. 6-prong
forms, 40c each. 40% discount to experimenters.

Mail Coﬁpon for New 1935 Catalog

HAMMARLUND MANUFACTURING Co,,

|| 424438 W. 33rd St., New York.-

| [0 Check here for FREE information on the Comet
“Pro™ Receiver.

[0 Check here for FREE new 1935 General Catalog.

[0 Check here and attach 10c for 16-page Hammarlund
1935 Short-Wave Manual, illustrating and describing
most popular §-W circuits of past year, with sche-
matic and picture diagrams and parts lists.

MEMBER Name

Address

us.

WE DO OUR PART
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The MASTERPIECE III-X ...
.. Is As Revolutionary As the Single Signal

You know what single signal code selectiv-
ity is, and of course the MAsTERPIECE II[-X
has this selectivity, although it and the 5C
are the only receivers made today that don’t
sacrifice one iota of sensitivity to get this
super-selectivity—you don’t lose half an R
for its crystal code selectivity. But—it has
the new Silver dual crystal circuit that
chops out of the air exactly one phone signal at a time, and no
more—that eliminates heterodynes within one kc. of the station
you want. This is made possible not by the old useless “parallel
crystal” scheme that made you wonder what it was ever included
in receivers at all for. Not at all! Two crystals 700 cycles
apart are used, one alone for code, both in parallel for phone.
Thus you get a one ke. wide band, which gets intelligible speech,
sans noise, sans heterodynes, sans interference as has never be-
fore been possible.

And when you want high quality broadcast, turn the crystal
switch and you’ve got the world’s finest broadcast receiver—
the receiver that has elicited more enthusiastic praise from
experts than all other radios put together have ever received
—even good words.

The MasterPIECE III-X in the opinion of
those who have used it in action, is the su-
preme receiver of all types. For it alone
combines without reservation or sacrifice
the unequalled and spectacular broadcast
performance on all waves of the interna-
tionally famous MASTERPIECE III, with
the unequalled completeness and flexibility
of the 5C, plus the new dual crystal phone selectivity that
competitors will begin copying the day they read this ad.

Whatever it is you want, the MASTERPIECE III-X has it.
One tuned r.f. stage so good it puts other two-r.f. supers to
shame. Three air tuned i.f. stages. Perfect automatic volume
control as found in no other receiver in the world—or cut out
at the throw of a switch. Separate audio volume and r.f.
sensitivity controls. Selectivity anything you want it to be
when you want it. Tone quality that out high fidelity’s high
fidelity. Beauty, ruggedness, ease of operation, band spread
anywhere in the range by the originator of “one dial band
spread.” Briefly, it has every feature found in other sets copied
from it by other makers, plus dual crystal filter for real, serious,
phone work. Yet it’s as low in price as competition that won’t
even equal the 5C!

THE 5-C IS TAKING AMATEUR
RADIO BY STORM

The 5C is going into more amateur stations today than are practically
all other receivers put together! But the answer is simply that it has
everything. Name almost any feature you desire and the 5C has it.
That’s why its predecessor caused WOUSA to junk the competitive
receivers the World's Fair used in 1933 and get Silver’s for 1934. And
ask anybody that operated W9USA how they worked!

The 5C is built by a maker who believes in giving, and knows
how to give, amateurs full value for their hard earned dollars. It has
every feature of sets selling at twice its price, is easy to handle, and
has the exclusive and only crystal filter circuit that gives ne loss of
signal strength in series operation. ’

This alone would deservedly make it the most popular of amateur
receivers and if you don't think it's popular, just ask the QSO’s who
give you an R9 report what they're using and you'll probably find it's
the 5C. :

If you want technical dope, it's yours for a postcard—or a look
at a back issue of "RADIO™ or R/9. But whatever you ask ‘‘has it—,"
the answer is “yes.” Tuned r.f., AVC that IS AVC, super-efficient
crystal filter, band spread anywhere in its range of 1500 to 23,000
kc., right on the main accurately calibrated, easy to read airplane dial.
But why go on—just ask your QSO’s! They'll give you the lowdown.

Despite all this, the 5C is priced down where it and its competition
belong. Just $74.70 net with Raytheon tubes and Jensen speaker, or
$83.70 complete with specially aligned Xtal filter that is an Xtal filter.

Get it from your job-
ber, or order direct—
you can return it to us
within ten days for full
refund if you don't
think it's a world beat-
er. Oh yes—what other
maker dares offer you
receivers on such a trial
basis?

McMURDO SILVER, Inc.

3362B NORTH PAULINA STREET CHICAGO, U.S. A.

THE 10-F 100 WATT
PROFESSIONAL PHONE C-W TRANSMITTER

The type 10F transmitter is the improved and “prettied up’”’ model of the
now famous 10D. It is the amateur’s dream come true. It provides 100
watts of erystal controlled r.f. power on crystal fundamental in any amateur
band, and 60 watts on second crystal harmonic. Its phone carrier output is
25 watts modulated 100% with high fidelity broadcast station modulation,
all at a cost below what you can build it for!

It employs one RK-20 screen grid r.f. pentode as a crystal controlled
Tritet (electron coupled) oscillator. Modulation is affected by suppressor
grid voltage variation, which is obtained from a simple two-stage audio
modulator.

But read its specifications, look at its price, and get on the air with 25
watts of broadcast station voice quality or 100 watts C.W. cheaper than you
can build a 100 watt telegraph transmitter alone! Order it from your dealer
or direct and join the P.W.A.C. Club (Phone Worked All Countries)! If
you don’t believe it, ask anybody working one, WONKH has obtained R9
phone reports out of every district—W9DDE gets R9-QSA5 phone out of
every district on one installed in Waunkegan, Illinois,

SPECIFICATIONS
R. F. Output: 100 watts on fundamental crystal frequency. 60 watts on
crystal second harmonic. Phone carrier 25 and 15 watts respectively.
Frequency Range: 10, 20, 40, 80 or 160 meter amateur bands. Complete
coverage with one set low loss tapped coils included.
Tubes Needed: 1-RK20 Oscillator, 1-RK19 Rectifier, 1-’57 Voltage Amplifier,
1-2A5 Power Amplifier, 1-80 Rectifier.
Modulation: Linear suppressor grid modulation variable from zero to over
100% at will. Harmonic distortion less than 5% at 100% modulation.
Aundie Frequency Range: Modulation curve flat to 4 db. from 40 to 8000
cycles. Variable tone control provided for high audio frequency attenuation

as desired.

A. C. Modulation Hum: Negligible.

Phone-Telegraph Selection: Two position toggle switch on r.f. unit selects
phone or C.W. telegraph position at will.

Antenna Tuning: Impedance matching network with two Cardwell 365 mmf.
condensers and tapped coil. Will feed any antenna.

Meters: None provided except on special order (mounted on r.f. unit panel).
One 0-200 ma. milliameter and, if desired, one 0-2 antenna thermoameter
are all required to check operation.
Controls: Oscillator plate, r.f.
plate and two antenna tuning
dials. Phone-Telegraph, send-re-
ceive, modulator on-off and power
on-off switches. Screen and plate
current measuring and key jacks.
Size: Total height of all three
19x1/18” black crystaline steel re-
lay rack panels 19%4”. Supplied
complete on crystaline black table
rack frames.
Power Required: 350 watts at 105
to 125 volts, 50 to 60 eycle A.C.
Accessories Needed: One Bliley
crystal and holder, one crystal mic-
rophone, and tubes as above.

Price Net to Amateurs, $119.70
Five Raytheon tubes, price $25.23
net. Turner crystal microphone
and cord. Net price to amateurs
$12.60.

A
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RADIOTORIAL COMMENT

EMBERS of Congress—the men charg-
M ed with the duty of seeing that all

citizens of the United States get a
square deal—cannot act in behalf of the
46,000 radio amateurs unless the amateurs
themselves inform their senators and repre-
sentatives. The amateurs—citizens who own
and operate non-commercial transmitting
stations—have never received a square deal
in the partitioning of the air among various
interests. That is because the voice of the
amateur is unknown to the ONLY agency
of the government that will give heed to his
claims, the Congress.

® This was true before the days of interna-
tional radiotelegraph conventions. And since
these gatherings—beginning with that of
1927—became the battleground of self-seek-
ing commercial interests and foreigners the
amateur has fared still worse, for now it is
foreigners who dictate how little of Amer-
ica’s air American amateurs may use. Per-
haps the amateurs are to blame for this situa-
tion, too, for if they had not discovered and
developed the far-reaching short waves there
would have been no short waves for commer-
cial interests to covet and, therefore, small
need for international conventions for allo-
cating the short waves.

® However that may be, it remains that
through the unacquaintedness of Congress
with the needs and rights of a great body of
American citizens the fortunes of those citi-
zens are now dictated largely by foreigners,
those incorrigible chiselers who have only
one use for the United States. And when it
isn’t the grasping foreigners who are after
the scalp of the American amateur it is the
American commercial interests who are ever
scheming to limit his space on the air and
prescribe his usefulness to the government

and to the public.

® Before 1927 it was the American com-
mercial interests that took from the amateur
most of his air channels. “Authorized repre-
sentatives” of the amateurs GAVE it to the
commercial interests. So we are told in a
court record in Washington. Then the con-
vention of 1927 cut two-thirds from the little
that these “representatives” hadn’t already
given away. Of the results of the 1927 con-
vention the same ‘“representatives” reported
to the amateur body:

“These privileges in most respects are en-
tirely adequate. We have achieved a great
victory.”

Which gives a clear picture of what the

® Laboring under the severe handicap of
overcrowding, the amateurs still maintained
their right to serve the people with a free
message service with all countries which did
not prohibit their amateurs from handling
such messages. Then came the Madrid con-
vention of 1932. Again the commercials and
the foreigners took a bite out of mateur
radio by flatly prohibiting the international
exchange of messages for the public. And
again these same amateur '‘representatives’
actively worked for the ratification of this
latest encroachment on the rights of the
American amateurs and the public that bene-
fited by the free message service.

® And all this systematic usurpment of the
rights of a large body of American citizens
was made possible because the amateurs them-
selves had failed to enlighten their senators
and representatives in Congress. There is not
a congressman in the nation who will not
gladly aid the amateurs once he is informed
of the conditions under which they are now
forced to operate.

® Let us turn back the wheel of time. 1917.
WAR! Millions of men called to arms.
Thousands of men needed to conduct the
communications of the forces of the United
States. Where were the men to build and
operate the radio land-stations, the telegraph
sets in the field, the radio sets hurriedly in-
stalled on ships that were commandeered or
built almost overnight? That is what Uncle
Sam wished to know in 1917. And, for all
he got 3,600 trained radio operators and
technicians from the ranks of the amateurs,
he still needed many more.
was forced to TRAIN thousands of radio
men to hold important posts in the activity
that is absolutely vital in times of war—
Communications.

® Men, often possessing only a megre
knowledge of radio or communications, were
commissioned and placed in charge of radio
training camps. Men were hurriedly put
through a course of training and thousands
of half-baked operators and station mechan-
ics were sent into the field and upon the
oceans to man radio equipment. Those of
us who remember 1917, 1918 and 1919 re-
call the exasperations and costly delays in
trying to effect communication with pre-
maturely-hatched radio men who had been
assigned to important posts. Competent men
vowed then that this experience should never
happen again. And it won't—provided only
the present body of amateur station owners

That is why he -

and provided they are not discouraged by
being forced to comply with a host of re-
strictive measures meted out by foreigners
and commercial interests. Without adequate
communications facilities the greatest army
and navy in the world is helpless. These
foreigners don’t WANT the United States
prepared.

® So nation-wide action is under way to the
end that every senator, every representative
in Congress and the President himself shall
hear, and shall CONTINUE to hear the ama-
teurs’ message and comprehend its signifi-
cance. B

| *
Same Old Story

OME of you have heard this story be-
S fore. We repeat it once every five years

or so. "RADIO” is published in San
Francisco, but only about 10 per cent of its
circulation is on the Pacific Coast. Most of
the magazines are shipped to the mid-west
and further east, where the sale is heavy,
simply because more people reside in those
sectors of the nation. About 12 years ago,

“"RADIO” had more subscribers in Mc-
Keesport, Pennsylvania, than in any other
city.

For some unaccountable reason, many of
the biggest scoops in radio have originated
on the Coast. Let’s take stock. First we had
Doctor DeForest and his audion bulb at
the Panama Pacific International Exposition
in 1915. Then came Elmer T. Cunningham
of San Francisco with his Audiotron. We
put the first practical radio-telephone station
into commission in the California theatre.
Along came Gerald M. Best from the A. T.
& T. Co. He joined the staff of "RADIO”
as its technical editor, developed the 45,000
cycle Best Superheterodyne, of which 1,200,-
000 were built. The superheterodyne and
“RADIO” were synonymous.

Later came the first dynamic speaker by
Magnavox. Then the radio compass by Kol-
ster. The Infradyne, by Sargent. Super-re-
generation on 5 meters by Frank C. Jones
of “RADIO.” , Sound pictures from Holly-
wood. Cathode-ray television by Philo T.
Farnsworth. The gas-free transmitting tubes
by Heintz and Kaufman, and by Eitel-Mc-
Cullough. The cold-cathode electron multi-
plier.

Much of the big-time radio news is made
in San Francisco, even though the news-
makers eventually fold their tents and quiet-
ly trek to the East. There is nothing more
stale than stale news, so “RADIO” stays in
San Francisco simply because a lot of irons
are now in the fire and something hot is

amateur “representatives” think is good  is given enough space on the air to keep them

enough for amateurs. interested in the art of radio communication, liable to pop at any old time.
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The Noise-Free Autodyne

A Two-Tube Receiver That Goes Down to 10 Meters - Has Numerous Improvements

BOUT the time the 222 tube was in-
A troduced, an article appeared* describ-

ing a completely shielded receiver, for
which the writer made great claims. The
shielding was so good that, with antenna dis-
connected, a 50-watt transmitter five feet
away was about R5. This sounded like a
good idea at the time, and has always been
in the back of the mind of this writer. It
was therefore decided that the receiver should
be well-shielded, with the ideal a receiver
that would pick up nothing with the antenna
off. The set was to be used for CW, so no
reason for including a RF stage could be
seen. Previous experience with detectors
capacitively coupled to the antenna had
brought out many disadvantages to this sys-
tem, and in casting about for a better means
of antenna coupling, link coupling was con-
sidered, and the more it was considered,
the better it looked. To eliminate the last
vestige of capacity coupling, a Faraday screen
would be used. The writer’s pet band is 28
MC, sc the receiver must work on this fre-
quency, and work well.

The circuit is conventional. in every re-
spect. It utilizes a 57 detector in the familiar
electron-coupled circuit which has proven so
simple to make oscillate, especially at the
higher frequencies. The Hartley type of
oscillator is used, but its variation as used
in the “Gainer” could also be used in this
receiver, and probably adapts itself a little
better to coil adjustment. Regeneration is
controlled by varying the screen-grid voltage
with a potentiometer, which gets its voltage
from across the voltage divider incorporated
in the set. There is a RF filter in the plate
lead from the detector, as a precaution against
RF in the audio impedance. The audio stage
is a 56 type tube, used because of its high
gain, although a 27 could be used. Every-
thing is conventional and standard practice,
except the filtering of the phone and power
leads, and the link coupling to the antenna.

With a good idea of what was desired, and
a nebulous idea of how to achieve it, the re-
ceiver was built. .The panel was made of

Under-chassis view. Note the separate small shielding boxes
in which the noise-filter parts are housed. These hoxes are made
of aluminum and secured to the chassis with machine screws. The
boxes must be covered with aluminum top pieces, or lids, The
lids were removed for the purpose of photographing the parts
inside the small shield boxes. In the shield box at the rear
of the chassis the filament and plate power filter parts are
located (three .01 condensers, one of them non-indictive, and an
R.F. choke). The other shield box houses the headphone-circuit
by-pass | s.  These d s keen hum and house
power-line noise out the receiver, which would otherwise be
picked-up by the phone cord. Hand-capacity is also minimized;
furthermore, monitoring vthe transmitter is made possible.

* R. B. Bourne, ‘“Getting the Most Out of the
UX-222"", QST, December, 1927, page 35.

By BYRON GOODMAN, W6CAL

aluminum, 7V-in. deep. The aluminum sub-
panel was made by bending over the front
and back of another piece of aluminum, these
sides being 2-in. deep. A bottom was closely
fitted, and fastened by tapping holes in the
Vs-in. dural corner posts. A top was also
closely fitted and it merely rests on the
corner posts. The photographs show this
more clearly than words. The National drum
dial was used because it lent itself well to
making a compact set, and has very smooth

Close-up of the 10-Meter Coil.

vernier action. The National SEU type-con-
denser was selected for tuning becausg, of its
good insulation and complete freedomj from
noise—important factors on the higher fre-
quencies. The tuning condenser was mounted
on an aluminum bracket which served to
rigidly support it and also to shield the
audio impedance from the detector stage,
found necessary to completely eliminate the
last trace of fringe howl. The five-prong
Isolantite socket that takes the various plug-
in coils was mounted as close as possible to
the tuning condenser in order to facilitate
short leads, but far enough away from both
the condenser and the shielding so that no
losses would be introduced into the coil by
having metal in the field. Slightly over one
coil diameter is sufficient. The coil socket
and tube socket were mounted above the
subpanel on the mounting bushings supplied
with the sockets so that all RF wiring would
be as short and direct as possible. The grid
condenser and leak were mounted directly
on the tuning condenser so that the lead to
the grid of the dete¢tor tube would be short.
That all of this care about short leads is not
poppycock is shown by the ease with which
the set oscillates on 28 MC, and the fact
that ali coils required many more turns than
is common practice. This high L-C ratio
makes for seasitivity, as will be discussed
later. The plate filter was mounted above the
subpanel to keep leads short and RF from
under the subpanel.

Under the subpanel the wiring and arrange-
ment is completely conventional, with the
possible exception of the RF filters and the
use of so many by-pass condensers. Note,

for example, that the screen grid of the de-
tector tube is by-passed twice—once right at
the socket by C6, and again by a .5 mfd con-
denser across the regeneration control. This
latter condenser is used mainly to eliminate
any noise that might be caused by a pooi
potentiometer. Every effort was made to
keep RF where it belonged, and to give it
short and direct return paths. The condensers
and resistors under the subpanel were placed
where convenient, and the only thing worthy
of mention is the two RF filters. Realizing
that a great deal of RF is present in the phone
cords, as any owner of a two-tube receiver
can demonstrate by running his hand over
the phone cord and noticing the change in
beat note, it was decided to filter these leads.
A simple filter consisting of two .00025 mfd
condensers and two RF chokes was used, and
the condensers, with the phone jack, were
included in their own special shield can,
as can be seen. The other shield can con-
tains the power supply RF filter, which
merely consists of a pi section filter of two
.01 mfd condensers and a RF choke. The
two shield cans are easily made of pieces of
aluminum bent to form three sides of the
box, and another piece with the edges bent
over so as to fit snugly over the can. The
utter simplicity of construction amazed the
author when he built it, and brought forth
the usual “Why didn’t I think of that be-
fore?” .

Coils, except the one for 28 MC, were
wound on National forms, and the turns data
is given in the table. It may as well be con-
fessed here that the small tuning condenser
does not give full coverage on the 3.5 MC
band, but the receiver was primarily built
for the higher frequencies, so this is not
important. It does cover from 3.5 to 3.9 MC
though, and we don’t think anyone would
use a receiver of this type for the crowded
75 meter phone band anyway. Proper band
spreading was achieved by using the usual
padding condenser across the tuning con-
denser. “But”, you say, “there is noc con-
denser shown in the photographs or wiring
diagram.” Right! Itswas decided that each
coil would contain its.own padding con-
denser, but we didn’t like the idea of stick-
ing all that metal right in the field of the

Note how the alumi-
This shield minimizes interaction

Looking into the receiver from the top.
num shield partition is bent.
and fringe bowl.

coil. A piece of No. 28 enameled wire was
soldered to the ground side of the coil, right
in the coil itself, and this was wrapped
around the lead that led up to the grid end of
the coil. This permitted accurate spotting
of each coil right into the band, and the more
turns, the more capacity and consequently
the more bandspread. When the coil has

_once been adjusted, the extra wire is cut off,

2
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and the coil is adjusted. once and for all.
And even a careful observer has difficulty
spotting the padding condenser! Right here
let us make a plea for a little experimenta-
tion by set-builders. If your coil doesn’t
hit the band, even though you built the coil
“just like the book”, fool around a bit. By
cutting and pruning you may end up with a
coil twice as good as the writer had.

The antenna coupling was the writer's
pride and joy, until he found that many peo-
ple were using it, but they all arrived at it
independently, so no one gets full credit.
It is link coupling, and has so many advan-
tages that we would like to take time out and
dwell on them. To our knowledge, no one
operates his transmitter with an untuned an-
tenna, but alas, all too many neglect to tune
their antennas for receiving. Many amateurs
have advocated it for years, but the ham-
shacks that this writer has visited have shown
a conspicuous lack of tuned receiving an-
tennas. When you tune the antenna and
couple it up to the detector, a terrible amount
of interlock is present, and this may be part
of the story. A RF stage isolates this trouble,
but what about the fellow with the two
tuber? Link coupling reduces this interlock
and delivers maximum signal from the an-
tenna. It would be nice if we could state
here that the interlock was completely elimi-
nated, but this lad’s untruths are confined to
statements about input to final amplifiers.
Link coupling was therefore incorporated in
the receiver, the link running through flex-
ible shielding (we wanted to use aluminum
tubing but it rather lacks flexibility) to a
copper box which contains the two-turn
coupling loop, wound on a tube base and al-
most smack up against the Faraday screen.
A two-inch hole in the box is the only open-
ing, and is covered by the screen (described
later). Therefore, the only way any signal
can get into the receiver is through the
screen, and this has to be by magnetic coup-
ling, which is obtained from the tuned an-
tenna circuit. The Faraday screen was made
by winding a layer of paper over a scrap
piece of aluminum, winding No. 22 enameled
wire around this (spacing the turns with
string). The ends were fastened, the string
unwound, and the wire fastened to the paper
by painting with Fifteen-Cent Store fingernail
polish (crimson was used, but some prefer
rose-colored, and there is a movement afoot
to use just plain collodion if you are em-
barrassed when buying nail polish from
cynical Woolworth employees). After sev-
eral coats had been applied and dried, one
edge was cut and the paper and winding re-
moved from the form, leaving two flat wind-
ings. One of these was trimmed up and the
wire along one edge scraped and soldered
to a common wire. Any method of con-
struction is_satisfactory, the result desired
being an effective comb of wire, with the
wires separated approximately their own
diameter; fastened together at one end, and
open at the other. The screen was mounted
on the inside of the copper box, and the
common wire soldered to the box. The an-
tenna coil is mounted in a socket, to facili-
tate band-changing, and mounted on a board
with the antenna tuning condenser. To
loosen the coupling (a very convenient vol-
ume control, by the way) the board is moved
away from the link housing. The system
works well with any length wire as an an-
tenna, functioning the same as an end-fed
antenna. Doublets are still better, and have
the advantage of no hand capacity.

A word about the power supply. The
leads from the power supply are run through
shielded cable and terminate in a four-prong
plug which plugs into the wafer socket on
the back of the set. The shielding cuts down
pickup by the power cable, giving the filter
in the set a little less work to do. There

S

The Noise-Free Autodyne and the variable tuned antenna
coupler with Faraday screen. The small copper shield box
houses the. coupling coil L2 (see circuit below). The an-
tenna coil (LL1) is moved back and forth on a pair of
bakelite slider rods.

.01mfd. mica condensers.
volt paper condenser. C14—.01 mfd. non-inductive.
R2—50,000 ohm Centralab variable resistor.
megohm 1 watt. R6—3000 ohm 1 watt.
A.F. Transformer or high inductance choke.
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LEGEND FOR THE NOISE-FREE AUTODYNE .
L1, L2, L3, L4—Described in Text. CL—100mmf. midget variable.

C7—%4mfd. 400 volt non-inductive condenser. C8—.01 mica, Sangamo. C9—1 mfd. 200
R1—2 to 5 megohm gridleak (experiment for noiseless one).
R3—4000 ohm 10 watt.
RFC—good short-wave choke (Hammarlund or National 100).

C2—20mmf. National SEU-20.

C3—
- 100mmf. Sangamo, with grid clip. C4, C5, C10, C11—250 mmf. mica Aerovox postage stamp type. C6, C12, C13—

R4—15,000 ohm 10 watt. R5—14

CH—Old

is no reason for not operating the tubes in
the set at 250 or 275 volts, and you will
be surprised at the volume of the two-tube
receiver. It is said that the signal comes
up faster than the noise with increased plate
voltage, and while we don’t know the tech-
nical reason for this, we are certain that it
comes up just as fast. One thing to remem-
ber, though, and a point that is often over-
looked: run the heaters at full rated volt-
age, measured at the socket, and no noise
from shot effect will be encountered. This
is because the cathode will be surrounded by
a cloud of electrons so thick that irregulari-
ties in emission cannot manifest themselves
as irregularities in plate current. At high
plate voltages, the audio amplifier plate
current runs a little high, so to keep this out
of the phones, an external output trans-
former was used, thereby eliminating DC
from the phones. A condenser and choke
could also be used to couple the output.
During the period of construction of the
receiver, big dreams of the low noise level,
perfection of shielding, sensitivity, etc., ran
rampant through the builder's mind. Upon
testing the receiver, low noise level was found
to be quite in evidence, the set being by far
the quietest ever heard. Few signals were
too weak to copy, and we know that better
ears than ours would have copied them solid.
With a thumping heart we removed the an-
tenna coil and turned on the transmitter. = It
had been hoped that we would be unable to
hear the transmitter at all, or at least that it
would be just audible. Such was not the

case. We could tune in the transmitter and
it would block the receiver quite nicely but
~—for only about 15 KC either side of the
transmitter frequency! We later found that
we could couple up the receiving antenna,
leave the buffer stages running, and work
break-in with stations about 100 KC from
our own frequency. Try that with your or-
dinary two-tuber! We had to admit that our
shielding and filtering had not been as com-
plete as we had planned, but certainly it was
good enough to show the merits of good

shielding. Completely air-tight joints and
(Continued on Page 23)
COIL DATA:

3.5 MC—46 turns No. 30 enameled, close
wound, tapped 1/ turns up.

7 MC—23 turns No. 18 enameled, spaced
diameter of wire, tapped 73 turns up.

14 MC— 11 turns No. 18 enameled,
spaced 14 diameters, tapped 24
turns up.

(Above coils wound on National five-
prong coil forms).

28 MC—9 turns No. 14 enameled wound
Y4-in. diameter on air, tapped 1/
turns up. Turns spaced about !/
diameter.

Each link coupling loop consists of two
turns interwound between the two bottom
turns of each coil.
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A Regenerative Pre-Selector With
Variable Antenna Coupling

By FRANK C. JONES

® Many superheterodyne receivers which
have no radio frequency amplification ahead
of the first detector have been built for or
by amateurs. This usually means a high
ratio of noise to signal and has given the

superheterodyne receivers a reputation of

being excessively noisy.

Radio frequency amplification can be ob-
tained either by the use of one or two RF
stages or by means of regeneration in the first
detector. The main purpose is to amplify
the signal, as much as practically possible,
before heterodyning it to the IF frequency
in the plate circuit of the first detector. This
invariably gives a better signal to noise ratio
and the really weak signals are made read-
able through the receiver noise.

The pre-selector here described consists of
a single stage of RF amplification to be used
ahead of any short-wave superheterodyne
receiver. By the use of variable antenna
coupling and cathode regeneration, this single
stage can be made equivalent to the usual
two stage RF pre-selector. It not only in-
creases the signal to noise ratio but also re-
duces image interference.

The variable antenna coupling is obtained
by means of a sliding coil and it is not nec-
essary to change this part of the coil circuit
for the different amateur bands. An effi-
cient plug-in coil is used as the tuned cir-
cuit inductance in order to obtain maximum
efficiency and correct cathode tap for each
band. Regeneration is controlled by means
of a 50,000 ohm potentiometer which varies
the screen voltage. The screen-grid series
resistor of 5,000 ohms, shown in the circuit
diagram, tends to prevent the regeneration
control from introducting noise as the latter
is varied. The plate voltage is fed through
a small Hammarlund multi-section RF choke
which is effective over all of the amateur
bands.

The plate circuit is connected through a
coupling condenser to the receiver so this
‘can connect to the antenna post on the main
receiver, or this lead can be twisted around
the first detector grid lead a few times to
obtain capacity coupling. In the latter case,
the detector trimmer condenser should be
re-set for best results.

The cathode circuit uses a 1,000 ohm re-
sistor for self-bias. This is by-passed by
means of an .01 mfd. condenser. Normally
from 400 to 600 ohms is sufficient for cathode

The Pre-Selector is mounted in one of the new
Crowe Metal Cabinets, with illuminated airplane
ial.

The Completed Pre-Selector, showing proper location for variable antenna coupler.

bias, but with variable screen voltage and
regeneration, a value of 1,000 ohms seems
to be desirable. This higher value also tends
to prevent strong local signals from causing
cross-talk interference in this stage. Many
superhets suffer from cross-talk in either the
first detector or RF stage. This cross-talk
is especially bothersome in the broad-
cast range on some all-wave sets. This cross-
talk usually is in the form of numerous
whistles on top of broadcast station chan-
nels where no heterodyne interference should
be had. On short wave channels it takes the
form of whistles, or mush, from local sta-
tions near the frequency to which the set is
tuned.

The regeneration is affected slightly by
the plate circuit load, so a little juggling of
the cathode tap and the coupling to the re-
ceiver may be necessary in some cases. The
RF tube will slide into oscillation smoothly
when the pre-selector is functioning properly.
The point just below oscillation gives the
greatest gain and selectivity.

The antenna coupler is made of two pieces
of bakelite tubing, each 114 inches long. The
larger one is 1l-in. outside diameter and
the smaller one 7/-in. diameter, so the lat-
ter with its winding of 8 turns will slide

readily inside of the other tube. The larger
tube has 20 turns of No. 28 DSC wire, close
wound, and this should connect to a doublet
antenna for maximum outside noise reduc-
tion. This link coupling system reduces an-
tenna capacitive coupling to a very small val-
ue, and thus a balanced doublet antenna with
transposed or twisted-pair lead-in will work

Under the chassis. All wiring is plainly visible.
A twisted-pair of flexible leads is attached to
the movable coupling coil, as shown.
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extremely well. Reduction of capacitive
coupling to the antenna, if the later uses a
two-wire feeder, means less pick-up from the
down lead and consequently a great reduction
in automobile ignition interference. The
latter is usually bad on 20 meters and occa-
sionally even on 40 meters.

The smaller antenna coil is fastened to a
piece of Vi-in. diameter brass rod, 33-in.
long, by means of two 6/32 machine screws
through the brass rod and bakeljte tubing.
This rod slides through an ordinary tele-
phone jack of the short type and the plunger
action of this coil is controlled by means of
a knob on the front panel which pulls in and
out. The jack acts as a bearing and the jack
spring presses against the rod and holds it in
place at whatever point is necessary. This
is a very simple mechanical device which has
proven very satisfactory for adjustment of
antenna coupling.

The tuning condenser can be any of the
midget types having good insulation and a
maximum capacity of about 100 mmfd. A
small aluminum bracket holds the condenser
at the proper level for the airplane type dial

"% ROUND BRASS ROD

FRONT PANEL

PRESSURE OF JACH SPRINGS
HOLDS ROD IN PLACE

~ o TuRns wo.ze Dsc
L2 TN

1= 20 TURNS NO.26 DSC
CLOSE WOUND

TWISTED WIRE PAIR TO DOUBLET
OR ANT & GND

Showing how to build the Variable Antenna
Coupler. A 7 inch tube slides into a 1/ inch
tube. Coupling is varied by means of a brass
rod slider, which is supported by an ordinary
headphone jack. The round brass rod can be filed
so that it will have two flat sides; the jack contacts
will then grip the rod in such a manner that the
movable coil will not "wobble" when the coupling
is varied. The number of turns on LI and L2
is the same, no matter what frequency range is
to be covered by the Pre-Selector.

<.
<

CONNECTIONS FOR ANT.2 GND. USE

link-coupled to receiver.

DOUBLET ANT Ls 58.0r 6C6 TO ANT POSF
- . ki
_‘_qcouur 3 00028
2 o 1000
— L L3 7] E '_
- o < 2.5 MB RFC
l 01 : 5000
= L e
N 4 25000
W \r WWW
=L 50000
REATER 2,502

Circuit Diagram of single-tube regenerative Pre-Selector with variable antenna coupling,
The smaller diagram in the
ordinary antenna and ground system to the Pre-Selector.

VOLTAGE

box shows how to connect an

LEGEND FOR PRE-SELECTOR
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L1—Same for all hands. 20 turns, No.
28 DSC, close wound on 134-in.
dia. tubing.

L2—Same for all bands. & turns, No. 28
DSC, close wound on 74-in. dia.
tubing.

Coupling hetween L1 and L2 va-
riable.
L2 slides into, and out of L1

RF COIL FOR 160 METERS

L3—10 turns, No. 22 DSC, close
wound on 1%%-in. dia. low-loss
coil form.

L4—60 turns, No. 22 DSC, close wound,
and tapped 114 turns up from
ground end. L4 is wound on same
coil form as L3, and is spaced 1g-

5 PRONG ISOLANTITE
CONL SOCHET

DIAL &

TUNING
CONDENSER

in. from L3,

RF COIL FOR 80 METERS
L3—7 turns, No. 22 DSC, close wound,

on 1%-in. dia. form.

L4—35 turns, No. 22 DSC, close

wound, and tapped 14 turn up

from ground end.

Spacing hetween L3 and L4 to be

14-in.

RF COIL FOR 40 AND 20 METERS

L3—5 tums No. 22 DSC, close wound, on 134-in. dia, form.
L4—12 turns, No. 18 DSC, space-wound over a winding space

of 114-in., and tapped 14 turn from ground end.
NOTE—The ground end of the L4 is the hottom of the coil. The
top end of L4 connects to the grid of the 58 or 6C6 tube in the
Pre-Selector.

(Y3

used on this set. The parts are mounted on a
piece of 12-gauge aluminum bent in the
shape of an inverted U. The original piece

should be 8%4-in. long and 7-in. wide. 1V5-in.

on the front edge and 34-in. on the rear edge
are bent down, so the top of the chassis is
8l5-in. by 434-in.  The antenna coupler
mounts underneath on one side, and the re-
generation control on the other; the entire
unit mounts in a can which comes equipped
with dial. The approximate dimensions of
this can are 914-in. long, 5-in. deep and 6-in.
high. The front and back are removable so

ANTENNA COUPLER ~
ONE COIL SLIDING INTO ANOTHER=—ON ROD -

Good results can be expected only when the parts are prop-
erly placed and spaced. The illustration shows the correct

chassis layout.

the coil can be changed by snapping off the
rear cover or by means of an opening in the
rear. The dial is fastened to the chassis by
means of a right-angle bend in the dial
mounting strap and fastening the latter down
with a machine screw. The chassis is fastened
to the front cover or panel.

It is desirable to twist the antenna leads
together for the two leads into the pre-selector.
The plate coupling lead should come out at
the other side of the rear cover and be as
short as possible in its connection to the
radio receiver. Coupling between this plate
lead and the antenna would cause undesir-
able effects. Power for the tube can usually
be obtained from the receiver because it only
needs heater current and a high voltage tap
of from 180 to 250 volts. If a doublet an-
tenna is not used, one of the antenna leads
should be grounded.

2
=

Problems Encountered When Changing From C. W to Phone

® CW telegraph operation is subject to con-
siderably more leeway in design, construc-
tion and adjustment of the transmitter than
is allowable for phone operation.

In CW the signal is composed of merely
a mark or a space. In other words, the vari-
ation from carrier to no carrier condition is
the means of transferring the transmitted in-
telligence from one point to another. The
character and quality of the transmitted sig-
nal is relatively unimportant just so long as
there is a definite and readable difference be-
tween the carrier on and off conditions in
the output of the distant receiver.

In the phone transmitter the carrier is on
all of the time and the transmitted intelli-
gence is observed by the receiving operator
as a variation in the amplitude or intensity
of the received carrier. In order for the
carrier variations to be as readable as possible,
it is essential that all extraneous carrier noise

(8

By LINEAR

and hum be eliminated so that the contrast
between the voice “off”” and the voice “on”
conditions will be as great as possible.

This reduction in carrier noise requires
the use of more extensive hum filtering in
the power supplies that feed plate power to
the various stages of the phone transmitter
than is required in a CW transmitter. It also
necessitates the use of a speech amplifier at
the transmitter, adjusted and shielded so
that all hum and feedback whistles are kept
to the absolute minimum.

There are other requirements for satisfac-
tory phone operation which must be observed.

(1) The equipment must be maintained in
proper adjustment so that the radiated sig-
nal will be a perfectly modulated equivalent
of the speech sounds originally impressed on

the microphone so that the received signal
will be of the highest fidelity, and thus will
be highly intelligible. This requires that the
modulation be linear and that the frequency
distortion be held to a minimum.

(2) The equipment must be designed and
adjusted so that the transmissions cause the
absolute minimum of unnecessary interfer-
ence to other services. This requires keeping
carrier shift (non-symmetrical modulation)
and overmodulation” to a minimum. It also
necessitates the use of enough buffer stages
and oscillator isolation so that the radiated
signal is free from frequency modulation.
All parasitic oscillations must be eliminated
so that the radiated carrier is all on one fre-
quency.

The first step for the CW man who is
changing over to phone operation, is to
make his CW transmitter 100 per cent per-

(Continued on page 33)

RADIO FOR FEBRUARY

7
2

9



Addressed to Members of Congress

FYHE air is the people’s domain. It be-
1 longs to all of the people, just as did
the public lands and all natural re-
sources of the country before the robber
barons of the last century, with the aid of men
they controlled in Washington, sequestered
to themselves billions of dollars worth of
these lands and other natural resources. The
robber barons of the present century have
grabbed great areas of the people’s air for
their own private use and profit. Let the peo-
ple who own the air try now to secure a
broadcast channel for their own purposes;
they may do so only if they have the money to
buy one from a private corporation that ob-
tained it for no price at all. They may buy
one from an interest that obtained it, just as
they may buy at a big price farm lands, min-
eral lands, timber or water-power sites from
men who took them for nothing from their
legal owners. Let the Government itself try
now to take back one of these gift channels
for its own use, and immediately would go up
the cry that short-wave channels are now
worth a million dollars apiece and that the
peoples’ taking back one of their own air-
lanes would be “confiscation of private prop-
erty.”

A large part of the short-wave area is con-
trolled by private corporations which were
favored with extreme lavishness in the mat-
ter of channel assignments and which now
have practical use for only a fraction of them.
It goes without saying that the corporation
and government employees who assigned the
channels will deny this but radio men as a
class know that it is true.

And while these channels lie useless to the
people who control them and to the people
who own them, some 46,000 citizens of the
United States who have great use for them
have been prevented by force from using any
part of them. These citizens are the non-
commercial users of the air commonly known
as “amateurs”, who own and operate trans-
mitting stations.

The discoverers of the science of radio
were amateurs—men who experimented with-
out thought of money reward. The first
developers of radio as a useful art were
amateurs—men who worked without the ex-
pectation of pecuniary return. Marconi is
now commonly acclaimed as the father of
radio. When he came. upon the scene such
a title would have been greeted with sar-
donic smiles. Marconi was not the scientist,
he was the promotor type that appears in
every new activity that gives the hope of
securing money backing from the public. The
question of safety of life at sea was the popu-
lar appeal used for securing money to make
a money-making art out of the science of
radio. Virtually all of the men whose dis-
coveries advanced the art of radio have been
amateurs. After the money-making possi-
bilities of radio became.apparent, commer-
cial organizations grub-staked amateurs—
paid them a living wage for experimenting
in the names of the corporations.

In the early days of radio it was the uni-
versal belief that long-distance communica-
tion could be had only by the use of long
waves and high power. It was found that
for short distances—such as from ship to
ship and ship to shore—the then “short wave”
of 600 meters was suitable, and that wave
became established as the one on which ships
would transmit and listen. At that time the
sole visualization of radio as a practical art
was its use to provide safety of life at sea to
fill the needs of sea-going people where no

By COL. CLAIR FOSTER, Wé6HM

wire communication was possible. There was
no thought of using “wireless” on land; there
was no need of it over land in those days. For
that matter, there is still slight call for it over
land areas.. Wire communication has spread
as fast as our country’s needs. Wire com-
munication has always been—and always will
be—more dependable. Even the trans-Atlan-
tic message traffic is carried chiefly by the
wire cables. For all the high development of
the commercial radio systems they transmit
only a small percentage of the daily trans-
Atlantic business—I believe less than 15 per
cent—simply because the cable service is
more satisfactory to the public. Other uses
for radio had not been conceived. Nobody
dreamed of broadcasting music or the human
voice. In fact it was not until years later
when an amateur who was a student at
Columbia University discovered the ‘feed-
back” principle that this became possible.
If it had not been for the work of this ama-
teur there would be no such thing as broad-
casting as we know it today.

Since safety of life at sea was the prime
objective, and such ships as were equipped
with apparatus were using the 600 meter
channels, it became necessary that amateurs
avoid interference with this vital function of
radio. The men who by this time had sensed
the money-making possibilities of radio
wanted no amateurs in the field at all. They
contrived to have our Government repre-
sentatives relegate the amateurs to 200 meters
where they might still conduct experiments
but could do no communicating over the air.
At that time every radio man in the world
was convinced that waves as short as 200
meters were useless for communications; so
the amateurs were given all of the waves from
200 meters downward!

These indefatigable experimenters then
went to work to do what they could with 200
meters. The then means of creating radio
impulses could not be made to function re-
liably so low as that, but by the use of vacuum
tubes and the feedback principle the amateurs
soon discovered means for generating them.
They discovered, moreover, that with their
newly developed apparatus they could cover
far greater distances than with 600 meters,
and with the use of far less power. The
word was passed around and the amateurs
bent their efforts to conquering the still
lower waves. And as they developed appara-
tus that would function at shorter waves they
discovered that the lower they went, the
greater distances their signals could be heard.
With this principle experimentally establish-
ed, they gradually devised transmitters and
receivers that would work at lower and still
lower waves. By 1923 they were communi-
cating successfully across the Atlantic ocean
on 100 meters and with very low power. In
1924 quite a number of amateurs were work-
ing with success on 40 meters. During the
winter of 1924-25 a few had succeeded in mak-
ing apparatus that would operate at the tre-
mendously high frequency of 15 million vi-
bretions a second that corresponds with the
wavelength of 20 meters. On this wave they
were conducting communications clear across
the continent at mid-day, a previously un-
known feat on any wave with any power.

Of course the commercial radio interests
were aware of these developments but so sure
were they of the uselessness of these short
waves for their purposes that they held to
their original theory—long waves and high
power for long distances. But a few men of
the Naval Bureau of Research, (in charge of

a gifted amateur, by the way), had agreed
with the amateurs. They sought the aid of
the amateur stations in making practical tests
under working conditions. By the middle of
1925 the amateurs were covering unbelievable
distances with 40 and 20 meters and exceed-
inly low power. By “low power” is meant
from 10 to 50 watts, as compared with the
commercials’ 10 to 50 thousand watts used
on their long waves.

And still the commercial people pooh-
poohed these short-wave achievements. They
declared in so many words, "Oh, yes, these
amateurs pull a few stunts now and then
under extraordinarily favorable conditions
but they cannot repeat them day after day.”
Even the Navy was not convinced until after
the cruise of the fleet to Australia in the sum-
mer of 1925. When the cruise was projected
the higher officers of the Navy were luke-
warm on the subject of trying anything so
radical as the new “amateur” waves. The
amateurs had to beg the Navy to equip some
of the ships of the fleet with 40 and 20 meter
apparatus in addition to the regular sets op-
erating on the ship waves. The Navy finally
acquiesced. A few amateurs were inducted
temporarily into the service to design and
build the short-wave apparatus, install it and
operate it on the cruise. In some cases these
amateurs even supplied for the short-wave
sets equipment bought out of their own
pockets. The practical result was that after
the fleet left Honolulu and the regular ships’
apparatus could no longer communicate re-
liably with the mainland, the amateur ap-
paratus on the flagship “Seattle”, conducted
virtually all of the mainland traffic all of the
way to Australia and back—even to com-
municating regularly direct with Washington,
D. C, by way of the short-wave station at the
Naval Bureau of Radio Research, aforemen-
tioned. Just here it may be of interest that
while the fleet was at Honolulu an amateur
in Johannesburg, South Africa, was copying
the “Seattle’s” short-wave messages—just
half way around the world!

This demonstration during the cruise of
1925 caused the commercial people to change
their minds about the value of the short
waves. They hired many amateurs and put
them to work developing short-wave ap-
paratus for commercial use. By 1927 the
commercials were rather well equipped. The
General Electric Company, the dominant in-
terest in the Radio Corporation of America,
hired dozens of amateurs. Among others
they employed Billy Jackson, a boy
just out of college, and owner of the
famous amateur station 1CMP. In the
Schenectady shops of the General Electric,
Bill designed and built a short-wave station
for the RCA. He himself went to the RCA’s
big trans-Atlantic station at Rocky Point,
Long Island, erected it, got it into opera-
tion and drilled the commercial operators in
its use and care. Signing the call, WLL, it
immediately went into operation—in a little
galvanized iroa shack costing perhaps $100—
working Argentina regularly on about 15
meters. Another set like it was built for
working across the Atlantic. And then and
there all of the millions of dollars worth of
long-wave apparatus of the Rocky Point es-
tablishment, (including the famous Alexan-
derson alternators which had been expected
to give General Electric complete command
of the long-distance communications of the
world), became just so much junk. And
Bill was drawing the huge stipend of $40 a
week! Much was printed about the General

(Continued on page 26)
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 Limitations of Plate Supply Transformers

® When a commercial organization purchases
transmitter components or equipment, the
first factor which must be considered is the
dependability of the apparatus. A two-hour
shutdown on a broadcast schedule may be
worth many times the cost of a tube or some
other component. However, the amateur is
more interested in getting the maximum pos-
sible output from his equipment, and con-
sequently is not at all conservative in living
up to manufacturers’ maximum ratings. The
most frequent example of this is in the opera-
tion of vacuum tubes above manufacturers’
ratings. This is often a sound economical
practice.  For example,-a pair of 59 tubes
when operated at 30 per cent above rated
voltage will generally deliver approximately
50 per cent greater power output. However,
the tube life is shortened; let us say 50 per
cent. Since the replacement cost of the 59
tube is extremely low, there will still be an
appreciable overall economy as compared to
the initial and operating cost of a larger
amplifier system equivalent to the 59 ampli-
fier operated above normal rating. Some-
times the amateur stretches this reasoning a
little too far. Let us illustrate this wih a
hypothetical chapter in the life of a hypo-
thetical individual by the name of Joe Ham,
call letters WSHAM.

Sometime ago Joe decided that he wanted
to change his 171A transmitter to a high
power unit using 59’s in class B. A thor-
ough search in the junk box showed that most
of the material necessary was available ex-
cept for the plate transformer. Joe had to
wait four days until pay day, but he finally
got down to his jobber and got the latest
Umpty-Umph plate transformer for 59s; rated
at 550 volts each side, 200 mills DC. That
night the midnight oil burned heavily and
at about 2 a.m. the modulator was fnally
completed. A standard circuit had been fol-
lowed and a plate current meter provided in
the 59 circuit to operate as a power indica-
tor. With an admiring audience surrounding
him, Joe connected up his mike and started
talking. Suddenly, he discovered that the
plate current output meter was barely wig-
gling. It took two hours work to finally
pin the difficulty down. Joe discovered that
while 470 volts DC was measured after the
rectifier tube, only 240 volts appeared at the
59 plates with maximum signal. Another
half hour’s work placed the difficulty in the
two flter chokes taken from' the junk box
which turned out to have DC resistances run-
ning into four figures. Realizing that he
would require more voltage to really get
any power from his tubes, Joe changed his
filter circuit to condenser input. This brought
his voltage up to 300 volts, but here again he
could only get about 5 watts audio output.
The plate voltage on the 59’s varied from 550
to 300 volts for different signal levels due to
poor power supply regulation. Suddenly Joe
discovered that it was 5 a.m. and went to
bed to dream -about chokes and plate cur-
rent meters.

By the following night Joe decided that 59
tubes were no good anyhow and class B was
certainly terrible and so he looked over his
tube rack to see what other power tubes he
might have available. A pair of 845’s were
discovered that had come out of the audio
amplifier in his local movie theatre. How-
ever, here the question of power supply be-
came a difficult one. 1000 volts on the plate
at 150 mills was required. Joe decided to get
authoritative information on power supplies,
so he looked up his June 1934 issue of
“"RADIO” and discovered that using a bridge

* Chief Engineer, United Transformer Corp.
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rectifier with the 1100 volts power trans-
former recently purchased, he would be able
to get approximately the 1000 volts desired.
Joe finally managed to exchange his high
resistance chokes and his 59 tubes for a pair
of decent resistance filter chokes that some-
body else wanted to get rid of. The circuit
was set up and the power supply plugged in.
Suddenly there was a hissing, arcing sound
and after a little reconnoitering, Joe discov-
ered that electrolytic condensers while fine
for -low voltage power supply would not
work on 1000 volts DC. The blown con-
densers were replaced with paper ones and
the power supply finally worked. However,
Joe had not considered the bias required by
the 845’s. For 1000 volts on the plate, 150
volts bias was required which meant that a
total of 1150 volts DC was necessary from
the plate supply. This was finally obtained
by using condenser input. At about 1 a.m.
the rig was finally working in excellent shape.
Joe started “seek-youing” and by 2 a.m. had
succeeded in contatcing someone 1000 miles
away. Over and above the excitement of
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operating his new transmitter, Joe began to
smell a peculiar odor permeating the atmo-
sphere. ~ Suddenly everything went black.
Something had gone wrong with the power
supply and as it had not been fused, the main
fuse in the basement had blown. A candle
was finally located and Joe went down to the
basement to replace the fuse with a piece of
solder, and came back to see what was wrong.
It did not take long to ascertain that the
plate supply transformer had failed.
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During lunch of the following day Joe
returned his plate transformer to the job-
ber with vicious remarks about poor trans-
formers “that break down after only two
hours of service at 150 mills.”

Joe, however, was one of these boys who
really was interested in knowing how the
wheels go around. He began to figure out
that after all while it was true that only 150
mills DC had been obtained, there must be
some difference in the transformer operation
in full wave or bridge rectification. He
finally decided to get some meters together
and actually find out what conditions occur-
red in-transformers operated as he had op-
erated them. He used a 100 mill DC load
for all measurements and 8 mfd. condensers.

Fig. 1 illustrates the result of his work.
He discovered that when he changed from
choke input full wave rectification (A) to
condenser input (B), the AC current in his
transformer secondary had changed from 71
mills to 103 mills. Also, simultaneously, the
primary current of the transformer had gone
up from .6 amp. to .9 amp. When he went
to the bridge rectifier, (C), he found the
secondary current again about 100 mills, but
the primary current had risen still higher,
to 1.1 amps. Finally, in the last method he
had originally used for his transmitter, that
is, condenser input (D), the AC current in
the transformer secondary was 148 mills and
the primary current 1.65 amps. Naturally,
it was apparent to Joe that the transformer
had burned out due to abuse rather than poor
workmanship. )

It is interesting to analyze the results shown
in Fig. 1. These results can be applied to
any standard rectifier. The ratio of AC to
DC current, etc., can be definitely taken from
this data. Where condenser input is used,
the AC current will depend considerably on
the value of the condenser and the value of
DC load. The critical factor in the output
available from a power transformer is the
transformer’s temperature rise. Insulation
as normally used in the winding of power
transformers will not stand up above certain
limiting temperatures. The temperature rise
in a transformer is almost directly propor-
tionate to the ratio of the total wattage loss
in the transformer as compared to the heat
dissipating surface of the transformer. In
the normal design of a transformer, this wat-
tage is approximately equally divided be-
tween iron losses and copper losses. The
iron losses are not affected very greatly by
load but the copper loss is. Following the
law of our old friend Ohm, we find that
wattage losses in the windings of a trans-
former are equal to I,."XR, where I, is the
effective AC current in the winding and the
R the resistance of the winding. The value
of I, in the secondary, while directly propor-
tionate to the DC current, is not equal to the
DC current. This is apparent from Fig. 1,

Again referring to Fig. 1 and using the
IR principle, we find that if we take the
wattage loss in (A) as normal for the trans-
former windings, the wattage loss in (B)
is approximately double in both primary and
secondary; that is, the AC current has in-
creased to 1.4 times its original value and
squaring this, we get 2.

In the bridge rectifier, while the loss in
the secondary winding is double, the loss in
the primary winding is more than tripled.
Going still further to the condenser input
bridge rectifier (D), we find that the sec-
ondary winding loss is 4% times that in A
and the primary loss is 7% times that in
(A). If we refer to the previous statement
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The Browning "35" With Tobe Tuner

there was a distinct demand for a coil

and tuning condenser assembly which
would cover efficiently a frequency range
from about 20 megacycles to 550 KC. Such
a device should of course be as compact as
reasonably possible, and be electrically and
mechanically designed so that it could be
used as the heart of an all-wave or short

FOR the last year the writer has felt that

® Messrs. Browning, Tobe Deutschmann and Dorf put the new receiver

through a series of all-night tests at the "Radio News" Westchester

Glenn H. Browning (in foreground) is remembered

by many an old-timer as the originator of the Browning-Drake Receiver
which made history in the pioneer days of radio.

Listening Post.

wave receiver according to the desire of the
experimenter or amateur.

A study of the problem of “plug-in” coils
vs. a coil switching arrangement brought
out the fact that better efficiency could, by
careful design, be obtained with the latter
system.

In the first place “plug-in” coils must
have two wiping contacts per coil while
in coil switching only one contact need be
changed. True, the switch used must make
good electrical contact, as well as having
low capacitances and low losses between
its parts and at the same time provision

By GLENN H. BROWNING

much be made for shorting out all coils in
the catacomb which are not in the circuit
being employed. These specifications are
rather rigid but switch manufacturers have

the finally

attacked problem and have

The switch used has silver contacts, extreme-
y low losses and capacitances, and shorts
out all coils not actually in use. The short
wave coils are space wound with silver
plated wire which has about 5 per cent less
resistance than copper. The coils covering
the broadcast band are bank wound with
Litz wire. The inductances used in antenna
circuits are all mounted in one shielded

brought out a product which, in the writer’s
opinion, sounds the death knell of “plug-in”
coils.

The Tobe 35 Tuner is the result of months
of work on an all-wave tuning catacomb.
The mechanical as well as the electrical de-
tails have been carefully worked out for ob-
taining maximum gain and selectivity. As
will be noted from the wiring diagram, the
TUNER incorporates the switching arrange-
ment as well as the coils, trimming, and
the tuning condensers for a tuned antenna
circuit, a tuned stage of RF amplification
on all frequencies, and an oscillator circuit.

®Rear view of the laboratory model of the Browning 35 with Tobe Tuner

@ This view of the new BROWNING 35 with TOBE TUNER shows the

neat layout of the front panel. A laboratory dial of large size is used.

It makes for easy logging of stations.

tributed a number of practical features to this new receiver which
should appeal to amateurs and short-wave fans alike.

Glenn H. Browning has con-

compartment, the inductances for the tuned
RF stage are located in the second shielded
compartment, while the oscillator induc-
tances are in the third compartment. This
eliminates any interaction between circuits
which would cause a “locking-in” effect.
The trimmer condensers for each coil in each
circuit are mounted in the respective com-
partment. One single three gang tuning con-
denser is located on top of the coil catacomb.
Thus the unit is absolutely single control.
The whole TOBE 35 TUNER is wired (bare
wire is used to reduce losses*), lined up
and tracked at the factory so that the ex-
perimenter will obtain good results without
realignment. However, as tubes vary, some
slight adjustments are necessary for maxi-
mum gain. It is only necessary to make
seven connections to the TUNER, in con-
structing a complete receiver.

The TUNER catacomb is mounted in the
main chassis by means of gum rubber cush-
ion insulators. This entirely eliminates the
pick-up of ground currents from the main
chassis and at the same time minimizes
acoustical mechanical vibrations of the tun-
ing condenser plates which contribute ma-
terially to microphonics.

The TUNER is grounded to the main chas-
sis in one point only. This grounding con-
nection should be made by means of a flexi-
ble copper braid of low resistance. Care
should be taken that the front panel does not
make electrical connection to the TUNER.

The frequency spectrum covered by TOBE
35 TUNER is from 23 to .55 megacycles. As

* Most insulation on wire is hydroscopic and
picks up moisture from the air with the result
that its power-factor is high. Also the dielectric
constant of the insulation is greater than air, and
tends to increase slightly the capacitance between
wires. These effects are mnot negligible at the
higher frequencies.
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before indicated four sets of coils are used.
The first set goes from 23 to 8.5 MC, the
second from 9.2 to 3.4 MC, the third from
3.75 to 1.4 MC, and the fourth from 1.6 to
.55 MC.

The three gang tuning condenser is equip-
ped with a micro-vernier arrangement so
that band spreading is accomplisehd me-
chanically. A pointer is attached to the main
shaft of the condenser, and moves over a dial
calibrated in megacycles. A second pointer
is attached to a micro vernier tuning knob
and rotates 360 degrees over a scale divided
into 100 divisions. The band spread given
on the rst band (highest frequency) is
10 KC per division, on the second band is
5 KC per division, and on the third band is
2.5 KC per division.

This system has an advantage in as much
as the receiver is absolute single control,
and the use of a single gang of tuning con-
densers allows the minimum capacity across
the tuning coils to be low, thus larger in-
‘ductances may be employed and greater
sensitivity obtained.

Fig. 1 shows the TUNER used as the heart
of a superheterodyne receiver which in itself
has several features. The most outstanding
feature is the intermediate frequency am-
plifier, which is in reality a band pass filter
made up of three tuned circuits so coupled
together that a fiat “nosed” response curve
results. The band passed by the intermedi-
ate is about 5 KC wide and consequently
there is little attenuation of the higher
modulating audio frequencies, which results
in improving the quality of the receiver to
a noticeable degree.

The coupling from the 58 intermediate
amplifier tube to the 2A6 diode detector and
amplifier is made through a specially de-
signed band pass filter, which diflers materi-
ally from the former band pass filter. The
response curve obtained in the intermediate
amplifier as a whole is shown in Fig. 2 curve
A where voltage ratio is plotted against KC
off resonance. For comparison purpose an
ordinary high Q tuned intermediate trans-
former and coupling stage are shown by
curve B. It will be noted that the usual in-
termediate tuned circuits are sharper at the
“nose” of the curve, resulting in poorer
quality, but at a voltage ratio of 100 times
‘or 40 db that the selectivity is much worse

(e

than the band pass circuit. Thus the inter-
mediate amplifier gives rise to a very high
quality receiver. .

After considerable experimenting 465 KC
was decided upon as the best intermediate
frequency for such a band pass filter; going
much higher resulted in losing selectivity,
while decreasing the frequency resulted in
coils which were larger than it seemed feasible
to employ.

As has been previously stated the receiver
has a stage of RF amplification before the
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® Fig. 2—The advantages of double-band-pass
are clearly shown in the curve, above.

2A7 mixer tube on all bands. This is ex-
tremely essential for not only does it elim-
inate "image” and “pseudo image” frequen-
cies but it also adds materially to the sensi-
tivity and selectivity of the receiver.t

A beat frequency oscillator is incorporated
as an integral part of the receiver so that
CW signals can be received. A switch in the
plate circuit of the 56 oscillator tube turns
off this oscillator at will. The beat frequency

=NCTES~
1-@B TUNER - ConsisTS OF FOUR SETS oOF Cos Ly, L2,l3,La. L

Lo
WITH % TUNING AND TRIMMER CONDENSERS AND CHANGE OVER SWIICH
FOR THE FOUR BANDS ALL MOUNTED WITHIN ONE CONTAINER

2- @~ POINTS WHERE COLS ARE SWITCHED. (DIAGRAM SHOWS ONLY
ONE SET OF COILS =

3-RESISTORS ALL i WATT UNLESS OTHERWISE SPECIFIED!

® Fig. 1—Circuit diagram of the Browning 35 with Tobe Tuner.

coil is tuned at 1000 cycles higher than the
intermediate frequency. However, the con-
denser which tunes the circuit is adjustable
so that the experimenter or amateur may
change the beat note at will. The oscillator
should not be tuned to the same frequency as
the intermediate, for in that case if the incom-
ing signal was exactly tuned in, no beat note
would be heard and it would be necessary to
detune the signal slightly in order to obtain
the beat note. Frequently interfering code
stations may be received by adjustments of
the beat oscillator which will result in read-
able signals from either or both.

Automatic volume control has been incor-
porated. The voltage for this control is ob-
tained from the 2A6 diode circuit. A short
circuiting switch is included so that AVC
may be used at will.

Two volume controls are used. The 10,000-
ohm control on the RF 58 tube is an auxili-
ary to preclude any possibility of overload
and at the same time is an added precau-
tion against any possibility of “cross talk”
or “cross modulation.” This control should
be retarded especially on broadcast. The
main volume control is connected in the di-
ode circuit of the 2A6 tube, and consists of
a .5 megohm potentiometer.

The overall sensitivity of the complete
receiver is less than a microvolt on all bands.

The next article will give complete con-
structional data ‘as well as performance
curves on the new receiver.

1 “Image frequency may be explained as fole
lows: If the intermediate frequency of a super-
heterodyne is say 400 KC and it is desired to tune
in a signal of 1000 KC the local oscillator in the
receiver may be tuned to either 1400 KC which is
the usual practice or to 600 KG. In either case
the difference between the local oscillator and the
signal will be 400 KC or the intermediate fre-
quency. Suppose the oscillator to be tuned 1400
KC and 1000 KC signal is being received. A sta-
tion transmitting on 1800 KC will also be re-
ceived if the signal gets to the gr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>