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How would you like to go behind
the scenes on a personally escorted
Motion Picture Tour to see how
amateur comimunications equipment
is made?

Here is your opportunity to see each
step in precision production, from the
raw material to the finished receiver
with each step photographed from
actual work in the factory of the
“World’s Largest Builders of Amateur
Communications Equipment,”

At your next “Ham-Fest”, show this
interesting 1000 foot Motion Picture
—know how communications equip-
ment is built. There is no charge. Here
is all you do: sccurea projector which
will project a 16mm. motion picture
at “sound” speed, then drop us a line
saying when and where the “fest” is
to be held and the individual to ship
the film to, and we will have it sent.
We know you will enjoy the showing.

the La”icra['l'ers ine.

CHICAGO, U. S. A,

USED BY 33

GOVERNMENTS !

SOLD IN 89
COUNTRIES
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AR
3 NOW you can have FM-AM recep-
- & N tion by a turn of the bandswitch
with the Model S-31 Hallicrafters
commercial FM-AM Tuner. Covering
the broadcast (AM) band and the
40-51 mc. high frequency (FM) band.
The Tuner combines the FM and AM
circuits in one chassis with either in-
stantly available at the turn of the
bandswitch.

USED BY 33 GOVERNMENTS

SPECIFICATIONS —9 tubes — Frequency range,

band one; 550 to 1600 kc., band two; 40 to
51 mc.—Power output 130 milliwatts un-
distorted—Output impedances 500 and
5000 ohms—Power consumption 120 watts
—Controls: bandswitch, radiophone switch,
main tuning, audio gain, tone control, 'S’
meter adjustment, phone jack. Operating
from 115-125 volts, 60 cycles AC. Panel
dimensions 19"x83,". Dust cover dimen-
sions 17"x 8%{“x1113". Write for prices.

AMPLIFIER FOR MODEL S-31 TUNER

The Model $-31, a Hallicrafters amplifier,
delivers 25 watts of high fidelity audio

ower to either speaker or 500 ohm load.

esigned for rack mounting and for use
as a companion unit to the FM-AM
Model S-31 Tuner it will provide repro-
duction of sparkling depth and brilliance.

SPECIFICATIONS — 6 mubes—Fidelity 2 DB
from 50 to 15,000 cvcles gain—Channel
No. 1, microphone (high impedance)
96 DB—Channel No. 2, phone (low im-
pedance) 60 DB—Power output 25 watts
—Power consumption 100 watis—Qut-
put impedance No. 1, 500 ohms; No. 2
8 ohms: No. 3, 4 ohms. Dimensions:
panel 19x8%’’. Dustcover 18”x8% /310
Write for prices. \

SOLD IN 89 COUNTRIES
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Cliats with the Editord

Our front-cover illustration

. When it comes to preparedness activ-
ities, Howard W. Johnson of Seattle, WTNU",
is right in the thick of things. As president
of the Amateur Radio Club of Seattle. it
keeps him going to stay ahead of the other
live wires up in thie Pacifiec Northwest, and
here we see him on Boeing Field with his
215-meter rig. helping the Army check on
flights of the new Boeing flying fortresses.
The four-engined flying fortress in the back-
ground is just about to take off, while How-
ard keeps his eye and his ears on one in the
air. about to land.

As for the portable equipment—it's a
parallel-rod 214-meter oscillator utilizing an
HY-615 tube modulated by a '41, powered by
a motor-generator developing 225 volts from
a six-volt storage battery. The receiver is a
super-regenerative HY-615.

Johnson is an old timer. having started
his radio career in 1923 with the call letters
7JJ. Most of his activities these days are
on 20-meter fone. using a rotary beam and
350 watts power. He has worked KC4USA
at the South Pole consistently with this rig.
Johnson is an ex-fleet reserve man, having
served as a signal quartermaster during his
reserve activities.

... The third commerical station to request
permission to broadcast editorial material
from the pages of this magazine is KMYC
of Marysville, California. Previously, two
Eastern stations requested similar permis-
sion. The right to reprint or broadcast ma-
terial other than technieal is granted freely
to each and all, without reservation. On the
Contents page is a notice which reads:
“Technical matter must not bhe reprinted
without permission.” This statement was not
intended to include general editorial mater-
ial of a non-technical nature. such as the
activities of Amateur Radio Defense Asso-
ciation, The Editor's CQ, and information
released to us by the Federal Communica-
tions Commission in Washington. It is
gratifying to know that our efforts have al-
ready received wide recognition. And. by the
way, we have just learned that an Amateur
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Radio Defense Association is being organ-
ized in South Africa!

We have been asked how a magazine
as large as A.R.D. can be published success-
fully with so few advertisements. The answer
is simple—we have received as many as 30
paid subscriptions in a single mail. J’hen
additional advertising support is redived.
niore pages will be added.

£ *

... It seems that A.R.D. has two classes of
readers—the “haves.”” and the ‘“have nots.”
The “haves’” have the resources to build a
big transmitter, the ‘“have mnots” have the
shorts. The *“haves” want more information
on bigger and better transmitters, the “have
nots” want more information on how to
save every penny possible on good. small
transmitters. We will attempt to satisfy both
groups. with high power data for the men
who eash dividend checks, and medium
power data for those who pay for their own
juice.

. . . Something new is being attempted edi-
torially in this issue. It concerns the ama-
teur’s antenna. Over and over we are asked:
“What will such-and-such an antenna do on
its fundamental frequency. on its harmonics

achat happens when it is operated at a
frequency lower than its fundamental—what
do the radiation patterns look lilke—can it
be top-loaded—will il work as a vertical—
what happens when I am forced to cut six
feet off the far end because of lack of space

-how do I couple the transmitter to the
feeders for multi-band operation?’ And still
the questions come. We thought these ques-
tions are answered in the many good books
now on tlle market. Some are—some are
not. 1f the idea clicks, we will continue each
month with a similar discussion of another
antenna type—until we have run through
the lot. Do you like the idea? If so. drop us
a card; if not, we’'ll drop it like a hot
resistor.

Amateur Radio Defense
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T R X FOR BASE STATION or
PORTABLE MOBILE SERVICE
FULL CRYSTAL HE absolute simplicity and lack of controls
permits ready operation by non-technical per-
CONTROLLED sonnel. The use of low frequency (1,500 to 5.000
ke range) greatly lessens the trouble experienced
y TRANSMITTER on UHF where signals may drop out when trans-
P AND RECEIVER mission is over irregular or hilly terrain. In addi-
: tion to its suitability for mobile service. the TRX
» is excellent for base station work since the use of
a 6 volt storage battery makes operation indepen-
dent of power line failures.
WO types of antennae are available. One, illus-
TECHN'CAL trated in the photograph, is a conventional
automobile whip. The other, furnished on special
DETAILS order, is a highly efficient resonant type. Gain
over the whip is approximately 6 DB. Conven-
10 watts output. tional quarter wave antennas nuy also be used
with the built-in loading network.
Full, press-to-talk
operation. *
Speaker on front panel.
2 watts audio output.
Cast aluminum
construction.
Low battery drain.
Built-in efficient vibrator
supply.
Vibration and moisture-
proof construction.
Few controls.
Extremely rugged and
sturdy.
Dependable.
¢

S TECHNICAL RADIO INCORPORATED

i l
1083 MISSION ST.. SAN FRANCISCO CALIFORNIA
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Attention C=-W Men!

SHIPP OPERATORS = AMATEURS

THIS IS THE NEW MEISSNER

“UNI-SIGNAL SELECTOR”

Most Revolutionary Development in
Amatenur Radio Since the *“*Rock-Crusher®®
Was Discarded!

Provides 100% readability—a combination electrical, mechanical and acoustical filter—this
amazing device takes up where crystal selectivity leaves off—25-cycle band-width gives super
selectivity to any receiver.

Connected in place of a regular speaker, it eliminates the interference without reducing
the signal! Tube Hiss is completely gone—QRN, no longer troublesome! QRM is practically
obsolete—cuts right through those South American phones!

Can not be used on phone reception—cut over switch on Selector connects standard
speaker for phone reproduction. With Selector “ON,” you never know the phones are on the
air! Peaked at 1000 cycles, all signals come in with the same clear, ringing tone. Absence of
back-ground noises makes the weakest signal quite readable.

Get yours now and begin at once to enjoy REAL C-W Reception! Only $13.75 net—once
this good news gets around, every C-W Ham will have one. See your Meissner Parts Jobber
TODAY!!
ADDRESS DEPT. AD-2

MT. CARMEL
ILLINOIS

“A FAMOUS NAME FOR TWO DECADES?"

6 Amateur Radio Defense




Modernize YOUR Statian‘

| |
USSIGNAL SPOTTER= || |
I( PORER SYPMY THERMOY AT . .’
T

With this Qutstanding (Combination!

It's really surprising, the number of stations that are
equipped with Meissner SIGNAL SHIFTERS! Of
course we realize the instrument is ‘“‘tops’ but it's
almost uncanny to get on the air and have station after
station come back with, I'm using a Meissner DeLuxe
SIGNAL SHIFTER."

We are proud of this unsolicited praise of our
product by ACTUAL USERS! When we stop to
realize that the SIGNAL SHIFTER is accepted as one
of the highly important necessities in a well equipped
station — we just wouldn't be human if we failed to
mention the fact!

A few weeks ago, we announced a companion unit
to the popular SIGNAL SHIFTER — known as the
SIGNAL SPOTTER. This un't is basically a crystal
oscillator assembly in which four crystals can be used
and instantly selected by the turn of a switch. FOUR
CRYSTALS for spot-frequency operation — on band
edges, Army and Navy networks and on ‘“‘traffic"
channels. The required operating power is supplied by
the SIGNAL SHIFTER. A two-position *control-
switch enables the cperator to instantly select the type
of excitation desired: “'ECQO," for full-band fexibility,
or “XTAL," for spot-frequency operation.

* NOTE — This controi switch is factory-mounted in the new 1941
model Signal Shifter, No. 9-1058. For addition of the Signal Spotter
to previous model Signal Shifters. the switch is supplied separately,
at no extra cost, with sirple instructions for instellation.

Werite Today for New Amateur Catalog!

The SIGNAL SHIFTER-SIGNAL SPOTTER Com-
bination provides the LAST WORD in a precision
type frequency control system for the Amateur
Station! Appearance? The Boys tell us that the ‘‘com-
bination,” shown in the photo above, is the ‘‘best
looking equipment on the operating table!™

It has never beem our policy to introduce so-called
“new models" that would make previous models
obsolete or "out of date.” The SIGNAL SPOTTER is
designed for use with the FIRST SIGNAL SHIFTER,
placed on the market three years ago, as well as with
the LATEST SIGNAL SHIFTER to come cut of our
labl Regardless of WHEN your SIGNAL SHIFTER
was purchased, 't may be effectively used with the
SIGNAL SPOTTER.

Don't fail to see this modern ‘‘combination” at
your local Parts Jobber's — TODAY! You will expe-
rience a new thrill when ycu see the attractive, clean-
cut appearance of this equipment-—and a greater
thrill when you give it an actual "‘on-the-air” test! Join
the fast-stepping gang who aire proud to say, ‘‘Fre-
quency is controiled with Meissner Precision-Built
Equipment.”

SIGNAL SPOTTER, complete with tubes and coils
No. 9-1044 Amateur Net . . . . .

SIGNAL SHIFTER, New 1941 Model, complete with
ECO-XTAL selector switch, tubes and coils for one band

No. 9-1058 AmateurNet . . . .

$22.45

$47.50

Address Dept. AD-2

MT. CARMEL
ILLINOIS

“PRECISION-BUILT PRODUCTS"”
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QRA’s of Editorial Contributors

W6QBU Endorses A.R.D.A. With His Membership
*

Nor many amateurs in the United States
have been longer on the air than B. J. Osborne,
W6QBU, of Oakland. California. His activities
began in 1905, and for 36 years he has been at
the key—or at the mike—except for an interval
just long enough to penalize him with the loss
of his earlier call letters. His handle is ‘“‘Bar-
ney,” a familiar one on any of the 'phone or
c.w. bands. By profession he is a structural
steel engineer, one of the shining lights at the
Moore Shipbuilding and Drydock Co., where he
is in charge of a major defense undertaking
with almost 1,000 men under his supervision.
He has a great dislike for haywire, and the
neatness of his station arrangement reflects his
beliefs. He did not overlook the antenna, nor
the tower—and because of this we managed to
get an excellent constructional article for the
pages of this issue. Barney's tower is one the
neighbors discuss—rather than cuss—for it is a
commercial-appearing structure, the kind any
amateur would be proud to own.

The station at W6QBU is the acme of me-
chanical skill, and it is regretted that our staff
photographer, W6SEM—who is responsible for
all of the photographs of Barney and the
“QBU” tower—could not find space behind
the transmitter rack to shoot a few pictures

8

of one of the best-looking exciters and r-f am-
plifiers we have yet had the pleasure to see.

The receiver is a National HRO, to the right
of which is the indicator for the rotary beam
array. Behind this indicator is a loudspeaker,
built into the indicator box to ceonserve table
space. To the left of the HRO is the trans-
mitter control box with switches and controls
for c.w. and ’'phone, etc. The speech amplifier
is at the extreme left of the operating desk.
The final r-f amplifier has a pair of Eimac
100THs in push-pull. The crystal oscillator is
of the Jones harmonic type, with pre-tuned tank
units for rapid change of bands. Six Bliley
variable-frequency crystals are available for
any band of operation.

The facilities of W6QBU, and the many years
of commercial and amateur radio experience
enjoyed by Barney, have bheen placed at the
disposal of Amateur Radio Defense Association,
of which he is one of the charter members. In
his long years of amateur activity he has not
been a member of any other national organiza-
tion. He volunteered his equipment and his
services to A.R.D.A. because he is a two-fisted
American, quick to realize the merit of a de-
fense project so vital as that of our Association.

Amateur Radio Defense



WG6SSN Pledges His Services and Equipment for Defense

*

Tu 12 editor's Forecast of Future Events
in January A.R.D. predicted a technical manu-
script on W6SSN's version of an adjustable
rotary array in the pages of the issue vou now
hold in band. This prediction was made in good
faith. but it was not possible for the engineer-
ing draftsman to complete the many infricate
sketehes of the mechanical innovations in time
to cateh this issue. Instead, we will talk about
W6SSN himself-—meanwhile asking you to QRN
for the next issue. in which his rotary beam
will be discussed.

Amateur Radio Defense Association was hon-
ored with a membership from WESSN as iquickly
a8 the first announcement of the defense plan
was made known to him. The photograpbh above
(another of WGESEM's crack shots) shows the
Kilowatt transmitter and latest model Halli-
crafters receiver, also a recording outfit. control

hox. pre-amplifier, and fregu-ney meter
W6SSN's handle is  “Milt” —his name  Milt
Wimsby. fle holds a responsible ap-
nointment with the municipal authority af Ala-
meda, California-—heing in charge of electrical
facilities for the Board of Kducation. Ile is

tvpical of the men who have chosen to affiliate
themselves with Amatenr Radio Defense .Asso-
iation—better men. better equipment. better
defense! It is obvious that a s*ation the likes
of his can bhe tremendously useful to our Gov-
ernment in an emergency. [Ffor this reason
WGSSN has not permitted his imterest in ama-
teur radio to wane., 1lle 1s a eclear-thinking.
conscientious engineer, and instead of curtailing
his activities he has gone so far as to instruct
his wife in amateur radio—to ihe extent that

February, 1941

she is now putting the finishing touches to a
Gi0-watt 'phone-c.awv. transmitter of her own.
WESSN., and W6QHU (facing page) are but
two of the great host of highly skilled amateurs
who have seen fit to join A.R.D.A. Euach month
a number of photographs of other member sta-
tions will be shown, particularly these in the
castern states. We will prove to our Govern-
nient. with the aid of these pictures and de-
seriptive comment. ihat we--as members of
Amateur Radio Defense Association—have al-
ready been “'through the ropes’”. QOur stations
are constantly in operating order. ready to take
over if and when other communications services
fail. "There is no substitute for experience. and
by this token we can assure those in command
of our military forces that we can “'sit in” with
the best of them when it comes to dots and
dashes. or conveyving information by 'phone.
Like 95 per cent of our membership, W6SSN
has chosen to cast his lot with AR.[".A. exclu-
sively: he belongs to nothing else in amateur
radio. He is not interested in handling traffie,
except in the line of national defense —hecause,
like most A.R.D.A. members—tratfic is some-
thing they were once paid to handl» in commer-
vial radio., These men are not nterested in
titles. traffic totals or tomfoolers. The mere
fact that thousands of them had no previous
iliation with any amateur organization, and
-above all—the impressive fact that they own
some of the best amteur stations in America, is
the principal reason why something had to be
done to acquaint Unele Sam with these un-
known patriots of amateur radio. Total radio
defense will be achieved only after everyv avail-
able facility is brought into the limelight.
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Association News

John P. Gruble, W7RT, Appointed A.C.O.

Seventh Area Defense Preparations in Capable Hands

IF THERE’S one thing characteristic
of John Gruble, W7RT, it's his enthusiasm
for ham radio, which has occupied his
almost-undivided attention for eleven solid
years. But that isn’t all. John was a
healthy runner-up in the Seattle council-
manic campaign last vear, the youngest can-
didate on the ticket. He is radio supervisor
for the National Youth Administration in

® [{ere’'s the operating spot at WTRT.
Equipment includes HQ120-X receiver
with home-made preselector, and an auzx-
iliary receiver in the SW3 atop the
HQ120-X. Transmitter is an 811 final
with 150 wcatts on 40 and 20 c.w. Note
two WAC certifs—from tico locations,
first in Seattle. and next in Goodnews
Bay, Alaska. as KTRT.

the state of Washington, has had two years
of pre-law university training at the Univer-
sity of Washington. and in season is a whole-
sale vegetable dealer. If that doesn’t prove
he knows his onions in more ways than one,
what can?

When Amateur Radio Defense looked for
an Area Communications Officer for the W7
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call area, Gruble ranked highest on the list
of available radio amateurs. It happens that
the W7 area is by far the largest, and prob-
ably the most strategic. Embracing the K7
area—the Territory of Alaska-—which is by
itself one-fifth the size of the United States,
the Number Seven ACO is going to have a
big job on his hands. Alaska ham traffic

has always been of the bona fide variety—

TS e e V.
J »m,,.m,v;onu
SeeTY WO \l""

® From A to Z, John Gruble knows his traffic
work. and he has the cards to prove it. Tossed
on the floor for photo purposes (Gruble is an
expert photographer). this is only the sixth dis-
trict segment in WTRT's QSL list. Every vis-
ible card is a W6 actually contacted—and it
seems as if they're all there. from W6AA to
W6ZZZ. Gruble holds a 35-w.p.mn. code certifi-
cate, copies by stick or mill. It was Gruble's
idea to hold international field day —in the
days before the war—and the idea was copped
off by the officials of an amateur “relay”’ asso-
ciation.

Amateur Radio Defense



® Deep in thought. Gruble contemplates his

iob as ACO in the seventh call area. wchich

is largest of them all (includes Alaskd. one-
fifth as large as the U. 8. proper)

fewer rubber-stamp messages (almost noue,
as a matter of fact), and plenty of honest-
to-gosh emergency traffie. Gruble will make
it his job to swing this kind of thing into
a national-defense stance.

Himself an A-1 op, Gruble will insist. on
quality for his area in the ARD defense
set-up. Tentative plans call for a nucleus
of good operators and stations to act as (1)
state communications officers in each state
and Alaska in the W7 and K7 area, (2) Iccal
communications officers in any spot where
local units will function as small clubs. This
personne! will make it its job (3) to se-
cure more capable operators to form more
local uniis and will establish (4) state net-
works which will dovetail into the national
sef-up of ARD.

At present Gruble has the state of Wash-
ington rolling already. on a weekly network
meeting at one p. m. Sundays, on 7156 kec.
W7RT uses 150 watts to an 811 final an 40
and 20 cw. with seven crystal frequencies
available on 40 meters. He copies 35 w.p.m.
upward, on the stick or tke mill. Alaska
hams especially are urged to hit this Sunday
schedule. It will be familiar work for them.
because Gruble spent a nine-month hitch
with the GGoodnews Bay Mining Co. at Good-
news Bay, Alaska, and was on the air as

February, 1941

K7RT during that period. 1t is not estab-
lished that Gruble dug any gold nuggets
during his Alaska sojourn; but that isn’t
astonishing, considering it was a platinum
niine. Perhaps he has better contacts as a
result, however.

Results so far in Gruble’s ACO activity:
W17EK, Everett Kick in Everett, Washington,
is taking a keen interest—another of the old
timers who see in ARD something ham radio
has needed for a long time. Kick has lined
up W7GYO and WTEGE of Everett, and is
lining up a nearby ham with a sound truck
which delivers plenty of a.c. power for emer-
gency ARD work. WT7EOR of Everett is on
the ARD list, as are WTHZG of Pomeroy and
W7HIJZ of Ferndale, Washington. Many
others are being contacted weekly.

Gruble has hardly opened his organizing
campaign, what with the Christmas season
coming on at the time of his appointment.
A past president of the Amateur Radio Club
of Seattle, Gruble will speak before its meet-
ings each month—first Friday—at the Gow-
man Hotel. Opening gun was fired at the
first 1941 meeting—January 3. Any and all
radio amateurs in the seventh call area are
urged to get in touch with Gruble at once,
as much organizational work must be done,
state and local communications officers to be
appointed, etc.

The W7 and the K7 area is out to show
the rest of the country what preparedness

means!

... Ted Eugene Pauter, WENYR, is serving as
temporary Local Communications Officer for
A.R.D.A. in the Santa Clara Valley region. He
is anxious to contact as many amateurs as
possible in order to complete the chain of sta-
tions required on all the amateur bands, in ac-
cordance with the plans of our defense program.
Ted is 32 years of age. not subject to the pro-
visions of the Selective Service Act, and there-
fore free to devote much of his time to this all-
important work. He is no stranger among ama-
teurs in his vicinity, and therefore requires no
introduction. He operates all bands, phone and
c.w. Served 6 years in the U. 8. Navy. Has
only 20 watts on the air, but his location is so
exceptionally good that he ‘‘booms in” like a
higher-power station. Portable equipment for
field service is now under construction and Ted
will soon be ready to go “all-out’” for Amateur
Radio Defense Association. He has an SX-24
receiver, and he’s roaming the dial now, looking
for more A.R.D.A. members. His home address
is 914 North 14th Street, San Jose, California.
Write him—if you don't connect with him on
the amateur bands.

* * *

. The San Francisco “Ixaminer’” on Sunday,
January 19, broke with a splendid photograph
and much information on our A.R.D.A., right
in the main news section on Page 3. In glow-
ing terms. the article paid tribute to the activi-

ties of our membership, More than a half-
million people in Northern California have
thereby been informed of our purpose.
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2 NEWS ¢~ WASHINGTON

New Assistant to Chairman

THE Federal Communications Com-
mission announced the appointment of Rob-
ert G. Seaks of Harrisburg, Pa., as Assistant
to the Chairman, James Lawrence Fly.

From 1934 until the present time Mr.
Seaks was a member of the legal staff of
the Tennessee Valley Authority. except for
a period in 1931, and 1937 when he did grad-
uate work at Yale Law School.

Mr. Seaks was graduate from Gettysburg
College in 1931. after being elected to Phi
Bet Kappa. Three years later he was first
man in the graduating class at Duke Law

School. He was admitted to the bar in
Tennessee.
Mr. Seaks assumes his new duties.

filling the vacancy cansed by appointment
of Nathan H. David to the Commission's
legal staff.

* S *

Highlights in Communications Field
Reviewed in Annual Report

Il\' AN annual report which incorpor-
ates important developments since the close
of the fiscal year, tle Federal Communica-
tions Commission ¢l. nicles new milestones
in the advancement _f broadcasting. and
cites augmented duties in supervising radio,
telephone. telegraph. and cable in connection
with the national defense program.

This streamlined report is almost half the
size of the one last year. To summarize
some of its highlights:

NATIONAL DEFENSE -— The Commis-
sion’s particular role in the preparedness
program is to “police” radio communications.
In consequence. it has added to its monitor-
ing and other field facilities. Also, it must
keep tab on on the many persons who oper-
ate electrical apparatus capable of farflung
and almost instantaneous communication.
So it is requiring all radio operators (about
100,000 licensees—including commercial and
amateur) to prove their citizenship. Com-
mon carriers are compiling similar data with
respect to employees who engage in inter-
national commnunication. The Commission
has banned amateur commumnication with
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foreign countries. and, further, prohibits the
use of portable long-distance transmitters by
amateurs. Such steps are precautionary
rather than disciplinary. The Commission
does not want to interfere with radio and
wire communications any more than is nec-
essary for the national protection. Individ-
uals and industries concerned are collaborat-
ing in this common contribtuion toward the
national security. The relationship of radio.
wire, and cable facilities to the preparedness
picture is being further coordinated in plan-
ning by the Defense Communications Board,
created by Executive order in September.

BROADCASTING (FM)-—Last year, which
marked the 20th anniversary of broadcast-
ing, was notable because of Commission rec-
ognition of a new type of public service in
frequency modulation, popularly known as
“FNM.” The ensuing year will offer practical
demonstration of FM's claimed clarity and
staticless qualities. Also, by utilizing the
high frequencies. FM promises to relieve the
long congested standard broadcast band.
Business will benefit by the new equipment,
sets. and servicing which FM requires. And,
by being generally limited to local coverage.
this new service should have a stimulating
effect on local programming. Distinctive call
letters have been assigned. To date the Com-
mission has authorized 25 FM stations to
engage in full commercial operation.

BROADCASTING Standard) — This older
type of broadcast (which uses amplitude
modulation) should experience a marked im-
provement in service by reason of the North
American Regional Broadcasting Agreement,
effective March 29th next. Mutual interfer-
ence problems are expected to be eliminated
or minimized as a result of this compact be-
tween Canada, Cuba, Mexico. and the United
States. To make agreement possible, the
Commission is effecting an orderly shift of
frequencies without disturbing the general
broadcast structure. A total of 846 standard
broadcast stations were operating or under
construction during the fiscal year. There
were 79 new authorizations and 19 re-alloca-
tions. Increased use of directional antennas
is necessary in coping with the interference

(Continued on Page 67)
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N Alaska, Antarctic, Far East, everywhere, you will

find “Super-Pro” receivers. Many provide the sole
means of communication with the outside world. The
sound design of the “Super-Pro” and its record of
dependuble performance is your guarantee of satisfac-
tion. Engineers who choose receivers for such service
just can’t be wrong. Their choice of a “Super-Pro” is
acknowledgment of its superiority. Tuke a tip from the
experts and make your next receiver a “Super-Pro”. It
is economical too. You don’t have to trade every vear
when you own a “Super-Pro”.

" oer Ro

SERIES —2d0

-y r—

Export Office:

100 Varick St., N. Y. C.

4
ta‘s HAMMARLUND MFG. CO. ARD-2

424-138 W. 331d St., New York City
~ Please send *“Super-Pro’* Booklet

Name
Address
City.
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Send coupon or call at
your nearest dealer’s for
16 - page booklet con-
taining complete tech-
nical information on
the “Super-Pro' Series
200. The *“Super-Pro*
is available in several
ranges, taking in fre-
quencies as low as 100
ke.
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CAN the wavelength in a radio wave
be changed after it has been broadeast?”
and “Can a wave be superimposed on a long
carrier wave?" are questions from a Wash-
ington State resident. The answer is of the
“yes” and ‘“no” variety depending upon the
medium through which the wave or waves
travel. In other words. radio waves may be
modulated or imposed one upon the other
within the path between transmitter and
receiver, but only under abnormal condi-
tions. The Commission explains:

“The frequency or wavelength of an
electromagnetic wave does not change
when the wave travels through air,
through a copper wire or through any
medium which has linear transmission
characteristics. The amplitude of the
wave and the phase are altered but the
wavelength remains constant. If a square
law detector or a vacuum tube is in-
cluded in a wire circuit, however, the out-
put wave becomes a function of the
square of the input wave and the fre-
quency of the wave is doubled.

“Two carrier waves of different fre-
quency, each modulated and carrying dif-
ferent signals, may be transmitted on the
same pair of wires and they will not
interfere with each other in any way.
At the output of the circuit both car-
rier frequencies and both signal frequen-
cies will be the same as they were at the
input and no additional waves or other
frequencies which were not in the original
waves will have appeared.

“Again, if a device with non-linear
transmission characteristics, such as a
square law detector, is inserted in the
circuit, the situation is altered. The out-
put wave is now the square of the sum of
the two input waves and many additional
waves of different frequency are pro-
duced. Among them will be the har-
monics of the carriers, the beat note be-
tween the carriers and a large number of
the modulation products of the signals—
not only those which were present in the
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original signals but others which were
not, such as the sums and differences of
the modulation frequencies, etc. With
this phenomenon you are undoubtedly
familiar from your experience with broad-
cast reception and your knowledge of
radio receivers. The same principles ap-
ply in the case of radio waves of differ-
ent frequency radiated to a receiver from
two broadcast stations at different loca-
tions. Each wave reaches the receiver
unaffected by the other unless there is
some region of space through which both
signals have passed which has non-linear
transmission characteristics. While the
conditions for such are not normal ones
thcy do sometimes occur. Two examples
will be given. The signals of one broad-
cast station may modulate the signals of
another when under certain conditions—
which are again unusual—both pass
through portions of the ionosphere hav-
ing non-linear transmission characteris-
tics. A certain type of cross-talk inter-
ference is observed in broadcast recep-
tion caused by rectification of broadcast
signals in the house wiring systems. This
may occur when the wiring leads are loose
or in some cases broken. The signals of
other broadcast stations beyond the tun-
ing range of the receiver when rectified
in these leads may have components
within the tuning range of the receiver,
thus capable of causing interference.”

* * *

A CALIFORNIAN asked the Federal
Communications Commission to do some-
thing about interference to his radio recep-
tion caused by a flasher used by a neighbor
on his Christmas lights. The Commission
advised that under the law it has no author-
ity itself to interfere in such local matters,
but suggested that a number of states and
municipalities do have ordinances intended
to curb radio interference of this type.

Amateur Radio Defense



WLMC-WING has held laily schedules with the
Antarctic Exedition at Little America for over a
vear. and during that time, over 12,000 messages
have been handled. Mr. Edward J. Day (ED).
Chief Operator of the station, reports that the
“HQ-120-X" has been giving excellent results.
He says. "The chief piece of equipment in the
station is the 'HQ-120-X". This receiver was re-
sponsible for continued success in receiving the
many messages from Little America.” Some op-
erating periods were as long as four hours and
at speeds of 10 to 15 words per minute. and to use
Ed’s words. “A receiver of lesser quality would
have been too great a sirain on the operators.”

The “HQ-120-X” is the last word in receiver engineering and
we think it is the greatest dollar value ever offered to the
amateur. Just operate an “HQ-120-X” and you will immedi-
ately see the difference, or ask the ham who owns one and
he’ll tell you it’s tops in every respect. Altho the average
ham doesn’t operate 10 to 45 words per minute, hours on
end, he will appreciate the smooth, stable performance of

the “11Q-120.X".
WRITE DEPT. ARD-2 FOR “HQ” BOOKLET

Ti. HAMMARLUND MFG. CO., INC.
424.438 WEST 33:d ST., NEW YORK &%

$92YCTs
£

&
-
%
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&
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EXPORT OFFICE: 100 VARICK STREET, NEW YORK CITY CABLE — ARLAB
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AN IDEAL TRIODE

The Eimac 75T tube has a grid, plate and cathode
of a design and spacing that approximates the ideal
in regard to transit time, electron migration, inter-
electrode capacity and thermionic efficiency. This
nearly perfect triode unit forms the basis of . . .

By placing two of these nearly perfect
units within one envelop and connecting
them in parallel we have a double-unit tube with
exactly twice the power capabilities of the single unit
tube. The characteristic high electrical efficiencies and
low interclectrode capacities of the smaller tube are
maintained in the larger one and the results obtained
are revolutionary.

When four of these units are connected

in parallel within one bulb the power

capabilities are exactly four times the

rated value of the single unit... but still the same high electrical

efficiency and low interelectrode capacity. All these features

combined to make Eimac Multiple-Unit tubes practical for use

in all types of services; ultra high radio frequencies, class “A™
and class “B” audio, class “C” telephony and telegraphy.

Because of these unusual characteristics, Eimac Multiple-Unit

tubes are particularly desirable for use

in the new FM circuits. A post card in
4 o
AD.VANTAGES' the mail today will bring you full infor-
# 1. Small physical size. A " " 3
2. High power output at low plate volt- mation about Eimac Multiple-Unit
age. 5 82 I8rmR
3. High efficicncy. Tubes... thfe sup.ply of folders is limited
4. Extremely low driving requirements. so get your inquiry off tOdaY sure.
5. Rugged mechanically.
6. Greatly improved basc climinating
losses, noise at ultra-high frequency.
7. Either five volt or ten volt filament
connection,
8. Operates at frequencies up to 200 5
megacycles. BE
9. Extremelyhigh thermionicefficiencies. Tu
10. Low loss rugged grid and plate con-
nections.
11. (e;lzsc[f;rgaels-:)l.MAC process.efl .(t:mtalum EITEL-McCULLOUGH, INC.
12. High plate current capabilitics. 788 Son Matea Street, San Bruno, Calif.
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SOME who have not carefully read the
first three issues of this magazine are asking

“why an-
Why Another other radio
Association ?

associa-
tiomn ?,
meaning the
Amateur
Radio Defense Association, when any of the
pre-existing associations can be employed to
accomplish the ARDA objectives. The an-
swer was implied, though perhaps not ex-
plicitly, in what has been previously pub-
lished in these pages: ARDA members do
not belong to these other associations. To
insist upon their belonging would be like
sending college graduates to primary school.
They can work to better advantage in an
association made up of their own kind, un-
hampered by the slow progress of beginners.

For ARDA consists of veteran brass-
pounders whose code-sending is too fast for
the average amateur radio operator to copy.
Their equipment is the finest that experi-
ence can build and that money can buy.
They are not “high-hat,” for an amateur is
always an amateur at heart and ever-willing
to help the less-informed, but they prefer to
associate and communicate with those who
are equally well-qualified. They are not
rookies who need to be trained in the tech-
nique of handling emergency traffic, but
constitute a reserve army of competent ra-
dio defenders.

As most of them had served in the first
World War, they were quick to recognize
the dangers due to aggression in this second
World War, whose first battles in which
U. S. forces may participate may be fought
before many recruits can be trained. As
they are already prepared to operate their
existing communication facilities until such
time as new operators can be trained and
new facilities can be provided to meet the
emergency, they decided that they could
gserve most effectively through the agency of
a new association. So they organized ARDA
as a new, non-competitive association.

ARDA is not designed to compete with the
pre-existing associations in the radio realm
any more than was the Kiwanis Club de-
gigned to compete with the Rotary Club in
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the business and professional world. Such
organizations should be considered not as
rivals contesting for selfish ends, but as
emulators who seek to excell in attaining
parallel objectives. The objectives may over-
lap, as may also the means for attaining
them, but so long as no ulterior or selfish
motive is involved there can be no valid
accusation of competition. When others
adopt the objectives or methods of an orig-
inator, he is entitled to pride in this recog-
nition of his wisdom and foresight in under-
taking a task which calls for the coopera-
tion and coordination of all those who best
can work and best agree.

Consequently, ARDA welcomes the news
that another radio association has seen fit
to adopt the ARDA plan of enrolling men
qualified to act as radio defenders. “Imita-
tion is the sincerest form of flattery.” Whilst
the plagiarism, the use of an idea without
giving credit to the originator, is to be re-
gretted, ARDA claims no patent on a plan
which so adequately meets the common need
in these perilous times. It is sincerely to be
hoped that some of these new enrollees from
a less competent group of men will measure
up to the high standard of ARDA member-
ship, and thus also be available for imme-
diate service in the emergency.

Our great National need is now for unity
of purpose and effort in defense preparation
against possible aggression. No petty feeling
of envy or jealousy, no yapping by small-
minded men, should be allowed to interfere
with the work of big-minded men. The first
step toward such unity depends upon a spirit
of tolerance. The big minds, who plan the
defense, must tolerate the little minds, who
help to execute the plan. Likewise, the little
minds must tolerate the big minds. Toler-
ance has been well said to be “the only real
test of a civilization.”

So, having explained the reason for its
existence, and having justified that existence
by providing a plan that is acceptable to
others, does it seem teo much to ask that
ARDA be at least tolerated until it can also
put its plan into execution? “Live and let
live,” even if you cannot live and help live,
still seems to be a good motto for all men.
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Plate Circuit Considerations

For R-F Amplifiers

Entirely new and original data, from the author's laboratory, showing how

the grid circuit drive for a modulated amplifier can be reduced considerably

—and without sacrifice in R.F. power output and linearity. Many other plate
circuit problems are also treated in this informative discussion.

By Frank C. Jones, Technical Editor

All illustrations in this article were supplied through the courtesy of Eitel-McCullough,Inc.

A CILASS-C amplifier can be operated
under normal load conditions in accordance
with the tube manufacturers’ ratings and a
certain power output and efficiency can be
expected. In many practical cases it is de-
sirable to operate the amplifier under other
conditions of load, or grid circuit drive, yet
very little information has been published
as to how this can be accomplished effec-
tively.
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PERCENT OF NORMAL PLATE CURRENT

Fig. 1

In the curve of I'ig. 1, the approximate
output efficiency is plotted for various per-
centages of normal plate current. This curve
can he applied to nearly any triode in either
single-ended or push-pull amplifiers. At 100
per cent of normal plate current the output
efficiency is approximately 79 per cent. In
practice, this value may be somewhat higher
or lower, in which event the entire curve
will be shifted upward or downward. It can
be seen from the curve that the output
efficiency increases somewhat as the plate
current is reduced, by lowering the amount
of antenna load. Below a certain point the
output efficiency drops rapidly, and above
normal load the output efficiency also drops
quite rapidly. The output efficiency is the
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ratio of output power to input power in the
plate circuit. Sometimes the plate dissipa-
tion rating of the tube is a limiting factor as
regards the desirable operating efficiency,
but in most cases the plate current rating
is the limiting factor. Many amateurs and
engineers operate their class-C amplifier
tubes with from 60 to 80 per cent of the
normal value of plate current. Since the
plate circuit efficiency is very high at this
value of plate current, the plate dissipation
is very low—and even tantalum-plate tubes
may show very little color.

Plate-modulated class-C amplifiers can be
operated with less than normal d.c. grid
current ratings, if the antenna load and d.c.
plate current values are likewise reduced.
The curve in Fig. 2 may be applied to plate-
modulated triode tubes with amplification
constants of from 10 to 20. At normal d.c.
grid currents the amplifer can be operated
at normal plate current, as shown by the
100 per cent values on the curve.

If it is desired to run the plate current
above normal, it will then be necessary to
increase the grid current above normal in
order to maintain the amplifier in a condi-
tion suitable for good linearity of modula-
tion. If the amplifier lacks sufficient grid
drive to reach the 100 per cent values of
grid current, which would be those listed
by the tube manufacturers, it is still pos-
sible to obtain excellent plate modulation
linearity by reducing the plate current, as
shown in Fig. 2. It is necessary, of course,
to maintain the grid-bias voltage at a value
of twice cut-off.

The curve in Fig. 3 can be applied to high-
mu triodes in order to determine the per-
missible value of plate current for any value
of d.c. grid current. The curves in Figs. 2
and 3 are particularly useful at very high
frequencies, where it is often difficult to
secure enough grid drive from moderate-
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Fig. 2

sized driver stages. A high-mu tube requires
a greater reduction in plate current for a
decrease in d.c. grid current, as comparel
to medium- or low-mu tubes. These two
curves are subject to some modification,
since the grid current ratings as given by
different manufacturers for a given type of
tube may he subject to slight variation. In
general, the curves can be applied to nearly
any type of tantalum- or carbon-plate tube.

High-mu tubes in plate-modulated r-f am-
plifiers often show a small downward Kkick
of d.c. plate current during normal voice
modulation periods. When the performance
of these amplifiers is viewed on an oscil-
loscope there is an undesirable amount of
non-linearity, which is very difficult to cor-
rect. One method is to increase the d.c. grid
current to very high values, sometimes as
much as 200 per cent of the normal grid cur-
rent rating of the tube, or tubes. This applies
particularly to some high-mu tubes operat-
ing with relatively low plate voltages. It was
found in the laboratory that the linearity
could be improved greatly, so as to give a
practically perfect oscilloscopic pattern, by

Fig. 4

feeding a small amount of a-f voltage from
the plate-modulated circuit back into the grid
circuit. This resulted in better performance
than the application of some plate modula-
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Fig. 3

tion to the grid driving stage, as has been
recommended in the past. The circuit of a
cathode-modulated amplifier, Fig. 4, becomes
a plate-modulated amplifier when the grid-
leak return circuit connects to the filament
side of the modulation transformer winding.
In this case the audio-frequency power input
for 100 per cent modulation must be 50 per
cent of the d.c. input to the plate circuit.
If between 100 and 200 volts of audio power
is applied to the grid circuit, by tapping the
grid mear the filament end of the trans-
former winding, this amplifier can be made
to give practically perfect modulation with
any type of high-mu tube. This circuit re-
quires a connection of the audio power into
the negative high voltage lead, instead of
into the positive high voltage lead, which is
usual practice. The circuit is similar to a
cathode-modulated stage, the only difference
being in the amount of radio power used, and
also the amount of r-f grid drive. The r-f
grid drive and modulating power are the
same as those recommended for normal plate
modulation.
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>

N
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Fig. 5

In the more usual form of plate modula-
tion, the modulation transformer winding is
connected in series with the positive high-
voltage lead, as shown in Fig. 5. A small
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amount of audio voltage can be easily ap-
plied to the grid circuit by connecting a con-
denser €, (Fig. 5) from the grid end of the
grid-leak I to the modulation transformer
winding at a point near the +B terminal.
This condenser €, must withstand the total
plate voltage and d.c. grid-bias voltage, and
should therefore be of the type similar to
thiat used in the high-voltage filter cirecuit.

If an oscilloscope is available, the grid tap
on the modulation transformer can be found
readily. If insufficient taps are available, it
is possible to connect a slider-type wire-
wound resistor in series with condenser C,
in order to provide a variable adjustment
for finding the best value for good linearity
of modulation. With the circuits in Figs. 4
and 5. it is desirable to run the d.c. grid-
bias voltage at from 3 to 5 times cut-off, and
the d.c. grid current at any value of from
75 to 100 per cent of the normal rating of
the r-f tube. or tubes. Some manufacturers
recommend operation of high-mnu tubes with
from 7 to 9 times cut-off for plate modula-
tion, and it is therefore a simple matter to
run this value to 5 times cut-off. With the
circuit in Fig. 5 the audio modulating power
is approximately the same as for ordinary
plate niodulation; however. the grid cirecuit
drive can be reduced to a value approxi-
mately r5th to 14 as much as would other-
wise be needed for equivalent linearity with-
out the grid feed-back condenser ¢,. This
type of operation is conducive to longer tube
life. since operation with excessive d.c. grid
current may greatly shorten the useful life
of the tube, or cause tube failure.

The circuits in Figs. 4 and 5 can be ap-
plied to any single. parallel, or push-pull
amplifier. The r-f circuits are shown in block
form.

These circuits were applied to a typical r-f
amplifier with a pair of Eimac 35T triodes,
resulting in much lower grid drive, and the
oscilloscopic pattern was practically perfect
up to 100 per cent modulation with no sacri-
fice in r-f output. This original data is the
result of a series of tests made by the author
for the Eitel-McCullough Co. for the newer
Eimac tube data sheets.

General Discussion of Plate Circuits

SOME amateurs operate their tanta-
lum-plate tubes with the plate running white
hot; others are satisfied with a more con-
servative color. The question often arises as
to how a tube should actually be operated.
The desirability to run the plate dissipation
above normal or below mnormal is another
common problem. The plate dissipation rat-
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ing is established by the manufacturer as an
average value which will produce a reason-
able value of tube life expressed in hours of
continuous or intermittent operation. It is
perfectly safe to operate sonie types of tubes
at above-nmormal plate dissipation with very
little decrease in expected life, if the ampli-
fier is one which has normal filament and
grid circuit power and is free from parasitic
oscillation of any kind. Some types of car-
bon-plate tubes can not be operated safely
at above-normal plate dissipation. since there
is danger of gas being driven out of the
carbon anode, which in turn may cause fail-
ure of the tube. The limiting factor of power
input is often not the plate dissipation. but
rather the value of peak plate current. The
peak plate current in an r-f amplifier is
several times as high as the d.c. plate cur-
rent indicated by the plate circuit meter.
In a plate-modulated r-f amplifier this peak
plate current is much greater than in a c.w.
aniplifier, and a plate-modulated amplifier
is usually operated with slightly less d.c.
plate current than an amplifier used for
c.w.

A class-C amplifier with very high grid
drive, and operating at high plate circuit
efficiency, may be running at considerably
below normal plate dissipation and yet have
the peak plate current value up near the
limit of the emission characteristics of the
filament. An r-f amplifier operating under
these conditions of very low angle of plate
current flow has very high peak ecurrent
during the short period of each plate current
pulse which drives the tuned plate ecircuit
of the amplifier. If the filament is carefully
processed, and has ample emission charac-
teristics, it is possible to operate the tube
with very high peak plate current without
endangering the tube. Such tubes can be
used in a plate-modulated amplifier with
d.c. plate current ratings the same as in a
c.w. amplifier, if the circuit can be adjusted
for good linearity of modulation. Operation
of any tube with a too-high value of peak
plate current and d.c. plate current may
shorten the expected life of the tube, in
which case it becomes a problem of eco-
nomics. Sometimes it is more economical
to operate small tubes with high input and
relatively short tube life, rather than to em-
ploy larger tubes operating at normal or
below normal ratings for longer life.

Nearly all modern transmitter tubes de-
signed for operation at from 1,500 to 2,000
volts plate supply can be operated at any
desired value of plate voltage without dan-
ger of tube failure,
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Medium Power
Cathode---or
Plate-Modulated
"Phone---C.W.

Transmitter

with HK-254
R-F Amplifier

By F. D. Wells, W6QUC
o

THE technical staff of A.R.D. has
been assigned the task of presenting, each
month, a correctly engineered transmitter
for amateur service. The series begins with
a description of the transmitter now in op-
eration at my home station, W6QUC. In the
laboratory we have almost a dozen other
transmitters. ranging from 500 to 1000 watts,
and one will be described each month, by
some member of the staff. The first trans-
mitter under discussion has an input of 600
watts. The large schematic diagram shows
all of the components, including power sup-
ply equipment. Values of all parts are plain-
ly listed, and the trade-name of the manu-
facturer is given in cases where substitution
of parts is not allowable, by reason of me-
chanical design.

The r-f portion begins with a 6V6G har-
monic oscillator and a 40- or 80-meter crys-
tal, because the output from the final ampli-
fier is on 10 meters. The oscillator drives a
buffer stage with a 6L6G, and this stage can
also be used as a doubler. The next buffer
stage has an RCA-812, neutralized in the
conventional manner. All stages are capaci-
tively-coupled. The output of the 812 is
approximately 90 watts on 10 meters, with
1,000 volts on the plate. The 6L6G has 400
volts, and the same power source, with a
dropping resistor, supplies the 6V6G crystal
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Semi-High Power, High Frequency ’Phone-
C.W. Transmitter with HK-2564 Gammatron
Push-Pull Final Amplifier
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Top and bottom wviews of exciter, showing

Thordarson dual-voltage power transformer

and dual rectifier components. This deck

is a complete cac. transmitter, power sup-
ply and all.

oscillator with approximately 300 volts for
the plate. The 6V6G is an excellent harmonic
oscillator. in that the crystal current is ex-
ceptionally low—so low that it will not light
a 60-ma. lamp. Substituting a 6L6G for the
6V6G resulted in crystal current of approx-
imately 40-ma.

The power supply for the exciter is ar-
ranged along the rear of the deck, making
this combination a complete c.w. transmitter
in itself. The plate supply transformer is
the Thordarson 10P57, with tapped secon-
dary, so that both 400 and 1,000 volts can be
made available by using a pair of 866-Jr.
rectifier tubes for the high voltage supply
and a 5Z3 for the low voltage. Filtering is
in the negative lead and consequently only
one pair of filter chokes is required for both
the high and low voltages. Separate filter
condensers must. howver, be utilized.
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The modulator and speech amplifier, com-
plete from microphone input to modulation
transformer. and also including the power
supply. UTC components used on this deck.

The final amplifier is strictly conventional.
It has a pair of HK-254 Gammatron triodes
in a straightforward neutralized circuit. The
filament transformer for the Gammatrons is
mounted on this chassis to prevent voltage
drop which would otherwise result from long
leads. To permit optimum adjustment for
cathode modulation, a tapped grid resistor is
used in conjunction with an 11-point switch
so that the grid bias can be varied at will.
A potentiometer is mounted on the front
panel and connected across the modulation
transformer in such a manner that the
amount of audio power fed to the grids of
the 254s can be adjusted easily. With ap-
proximately 40-ma. grid drive, it is possible
to run almost 600 wats input without ex-
ceeding the plate dissipation of the final r-f
amplifier tubes. If plate mondulation is de-
sired, the input to the final amplifier must
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Two views of the final r-f amplifier deck.

top and bottom of chasis. The grid circuit

is shielded from the plate circuit hy means
of a large aluminum baffle.

obviously be reduced in order to secure ade-
quate modulation. Both types of modulation
were used, and both gave excellent results.
The nominal output from a pair of RCA-811s
is 100 watts when the plate potential is 800
volts, and this output is ample for cathode-
modulating a pair of HK-264 Gammatrons
with an input approximating 600 watts.
However, by working the 81ls into a low
plate impedance, and driving them hard. suf-
ficient audio output can be obtained to plate-
modulate the final amplifier with inputs
ranging from 400 to 500 watts. It would be
better. of course. to increase the plate volt-
age on the 811s. but the 800-volt power sup-
ply was chosen for this transmitter because
it was designed originally for cathode modu-
lation. Futhermore. this small power supply
conserves much space. and numerous parts;
it has proven highly satisfactory during
many months of service.

The modulator is complete from micro-
phone to modulation transformer on one
deck. which alse includes the power supply.
One power supply delivers all of the voltages
required. A voltage divider, consisting of
two resistors, drops the 800-volt output to
400 volts for the plate of the 6L6G. From
this same divider, voltage is likewise ob-
tained for the screen of the GLG6G, and also
for the pre-amplifier stages. The speech
line-up is a 68J7, 6SF5, 6L6G, push-pull 811s.
Ample inverse feed-hack is introduced into
the 6L.6G to lower the plate resistance, so
that it becomes a good class-B driver. Pro-
vision is also made for AMC.

The high voltage plate supply is equipped
with an auto-transformer, a tremendous con-
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venience in tuning-up the final r-f amplifier.
not to mention the safety features. A single-
section filter with heavy-duty choke and one
4-mfd. high-voltage filter condenser proved
adequate for the final. A 0-150-volt a.c.
meter on the front panel provides constant
monitoring of the power source.

The complete transmitter has four decks:
the modulator, the exciter, the final r-f am-
plifier, and the final power supply. The
panel attached to the exciter deck has two
meters, one of which reads cathode current
of the 812, the other—by means of a switch—
reads plate current for the 6V6G and 61.6G,
or grid current for the 812. There are two
meters on the final r-f amplifier panel, one
reads grid current. the other plate current.

Although originally designed for 10- and
20-meters, this transmitter has heen success-
fully operated on 75 by shunting a fixed air
condenser across the final tank circuit. The
relay-rack, chasses and panels are in gray
crackle.

Editor’'s Note: The next issue will contain
a complete technical description of a high-
power plate-modulated transmitter with new
Raytheon screen-grid tube. The transmitter
employes coil-switching for quick band
change. and includes a host of mechanical
features. It is designed so that the exciter
stage, a completely - contained unit with
power supply. can be operated as a medium-
power c.w. transmitter. if desired.

* ok ox

Regretfully we reply to many correspond-
ents that the supply of back copies of this mag-
azine is completely exhausted. More embar-
rassing is the fact that all subscriptions re-
ceived after January 10th had to begin with the
February issue. because the January number
sold out in a few dayvs. We have boosted our
print order to take care of the increased de-
mand. .
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B. J. Osborne, W6QBU (right), explains the mathematics of tower design to C. C
Anderson. W6FFP, who is jotting down notes for the engineering draftings which
accompany the text.

Correct Design For Antenna Towers

Designed by a structural steel expert, who is also a prominent radio amateur, the
antenna tower treated in this text is unquestionably one of the safest and least
expensive of any yet brought to our attention. Lumber for a 72-ft. tower costs $17.00.

By B. J. Osborne, W6QBU

0NE of the greatest obstacles con-
fronting the average amateur is the correct
mathematical design of an antenna tower,
neat in appearance rather than an eye-sore to
the neighbors, and at the same time capable
of withstanding the fury of the weather.
Steel towers are expeusive and difficult to
build. A properly designed wooden tower can
be made self-supporting, even if it has con-
siderable height, and if its prime purpose is
to support the rotatable elements of a beam
array. When used for supporting one end of
a horizontal antenna, it is good practice to
guy a tower, even if it is only 30 feet above
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the ground or roof of a building. The lever-
arm ratio of the height of the tower to its
width at its base is a definite function
which must be given careful consideration.
For example, if a tower is 100 feet high and
has a 10-foot base, the ratio is 10-to-1; a 50-
Ib. pull at the top will then exert a pull of
500-1bs. at the base. Often a single guy-wire
can be attached to the top of the tower in
the opposite direction to the “pull”. This
guy-wire is only required to withstand the
strain exerted at the top of the tower by
the pull of the antenna, in order to cancel
the lever-arm effect.
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Mechanical draftings showing all details of assembly for 72-ft. tower.
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Close-up of butt-joint
taken from inside of

tower and

how the 2l4-in. sec-

tion joins the 2-in.
member.

W6QBU’s tower, complete ex-
cept for rotary beam mechan-
ism. Note ladder on right side.

On the other hand, a tower designed for
the purpose of supporting a rotary beam
array, or a horizontal antenna of moderate
length, must primarily withstand only a defi-
nite wind pressure, and no guy wires are
therefore required. Such a tower is de-
scribed in this text. It is 72-ft. high, built
of wood, and designed to withstand a 60-mph
gale, which is equal in wind pressure to 15-
Ibs. per sq. ft., and the tower is sturdy
enough to withstand in excess of 500-lbs. at
its top. Four men were engaged in the
assembly of the tower, “walking up” with
the construction as it progressed.

The cost of a 72-ft. tower, excluding bolts,
nuts, angle-irons, concrete base and paint,
is approximately $17.00. This low cost for
the wooden members is made possible by
carefully planning the ‘“lumber list” in ad-
vance, so that small sections can be ripped
from larger pieces, as detailed later.

Design Considerations

0NE of the fundamental principles
of architectural design is that the finished
product must be pleasing to the eye; for this
reason, curves are used extensively. Take
a straight piece of wood or a thin strip of
metal. for example—apply pressure to its
center. and see how easy it is to distort the
original straight-line plame. Then take the
same member and forcibly bend it in the
middle. holding tightly to the respective
ends—and note that the rigidity has been
markedly improved. A tall, vertical stick
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showing
C. C. Anderson, our Engineer-

ing Draftsman, gets the tower
information at the source.

or pole—running straight up and down—is
flexible, and unless it has a relatively large
diameter at its base, and at the top, like
that of a telephone pole, the vertical ‘“‘stick”
will sway and vibrate in the wind. How-
ever, a number of vertical *‘sticks”, spaced
widely at the bottom and converging at the
top, and braced with a number of cross-
members, can be made to have sufficient
stability for all amateur radio requirements.

It has been generally accepted in engi-
neering practice that the base of a tower
should be from 15 to 20 per cent of its
height. Consequently, a tower 72-ft. high
would have a base measurement of from
10- to 15-ft., if the accepted practice is adopt-
ed. By the same token, a tower 36-ft. high,
and one which the majority of amateurs
would desire to build, should measure from
5-to-7.5-ft. at the base.

Because a curved structure is more pleas-
ing to the eye, and also because if maximum
stresses were applied to a curved structure
and then a straight-sided one, the curved
design will be found to withstand a greater
stress. Furthermore, because a weight sup-
ported by a vertical member has forces
bearing down upon it by reason of gravity,
similar to the potential energy of a free fall-
ing body above the earth's surface, it is evi-
dent that a curve equal to this force would
constitute the correct design to oppose this
distribution of forces. The curve of a free
falling body is parabolic in form, as illus-
trated in Fig. 5. For this reason, a para-

27




bolic equation is chosen as the fundamental
design for the shape of the tower.

In addition to the parabolic distribution
of weight on the tower, there is still another
factor which must he considered—the wind
pressure during a heavy storm. This pres-
sure, however, combines with the vertical
downward forces to merely increase the par-
abolic stress on the tower. In order to mini-
mize the effect of wind pressure. small ver-
tical members and braces must be used.
This factor is beyond the scope of this treat-
ise, yet it will suffice to state that the ver-
tical members need not be larger than 2 x 2-
in. square for the uppermost two-thirds por-
tion of the tower. The lower members are
215 x 215-in.  As can be seen from Fig. 5,
the stress is greater in the lower one-third
portion of the tower.

The Parabolic Equation

NO matter the height of a tower one
contemplates bhuilding. there is a definite
parabolic equation which will solve for the
parabolic curve of the structure of your
choice. The fundamental equation for a
vertical parabola is:

X* = 2PY.
where X = horizontal distance;
Y = vertical distance;
P = ratio between focal point and
directrix.

To simplify this formmnla, write it as fol-
lows:

X*= KY,
where K is a coustant whiech will be proven
to be a ratio between the width of the base
and the height of the tower.

In the design of the tower illustrated in
Fig. 1 it was first decided that the height
was to be 72-ft., and the base calculations
were simplified by adopting an even fraction
of the height of the tower; the resultant
measurement was 12-ft.

The parabolic curve was plotted on the
ground, and narked-off in sueh a manner
that the longest distance Y was the height
of the tower, or 72-ft. When the vertical
height is zero, the X distance (or one-half
the base measurement) is 6-ft.. as measured
to the center-line, which is called the Y-axis.
Remember that only one-half of one side of
the tower is now being plotted. See Fig. 6.

Before the actual parabolic curve can be
determined, it is necessary to derive at the
full parabolic equation suitable for this
tower, thereby satisfying the points 6 and
0, and O, 72 for the height of the tower.

In order to start the curve to the left of
the Y (center) axis, X is made to equal —6;

therefore, X + 6=0, and if Y= 0, then
KY = 0. In order to get back into parabolic
form,
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(X 4+ 6)*= KY
It is also known that if the height is 72-
ft.,, X=0.
K can now be solved by substituting this

value in the above equation. Therefore,
(0 + 6)*= 72K
36 = 72K

36 =K. or K= 1/,
The equation for this parabola is now:
(X +6)=Y

2
Solving for X:
X4+6=VY

roil

X=VvY—68
2

The next step is to substitute. in this
equation. the values for Y, and solving for
X. The simplest manner is to divide the
hreight into a few steps. say 6-ft. each, and
making a Table with the corresponding
valnes of X.

Table for Plotting Points Which, When

Joined Together, Will Give the Resultant

Curve

Point Y X
BASE 0-ft. 72-in.
1 6-ft. 51-in.
2 12-ft. 43-in.
3 18-ft. 36-in.
4 24-ft. 30-in.
5 30-ft. 25-in.
6 36-ft. 20-in.
7 42-ft. 16-in.
8 48-ft. 12-in.
9 54-ft. 9-in.
10 60-ft. 6-in.
1 66-ft. 3-in.
TOP 72-ft. 0-in.

It must be remembered that the tower has
a parabolic curve on each of its sides, in
addition to a certain width at its top for
supporting the mechanism of a rotary ar--
ray. If the top of the tower is made 16-in.
square, as in lig. 1, it is evident that 16
inches must be added to each place along
the parabolic where a measuring point is
plotted. The simple equation for finding the
total distance at each point is:
D=2X 4+ W,
where D = distance between outside por-
tions of each plotted point of
the curve:
X = the solved distances;
W = width of tower at its top.
The total width of the base is therefore:

B=2X+ W,
where B = base width.
X = 6-ft.

Amateur Radio Defense



Rotary beam inductive coupling system for top-of-tower mounting. This device will be

treated in a subsequent issue of the magazine.

Several irnovations in “compass boxes™

will also be covered.

Therefore, B=2x 6 + 1.3-ft. (16-in.)=13.3-ft.

After the points for each side of the curve
have been calculated and marked off on the
ground, an outline pattern is drawn, and
from this outline the measurements for the
crgss-mnembers are taken. Each piece of
wood is then cut to correct size, and given
an identifying number, because this tower
is built from individual pieces, from the
ground up—and not as a completely assem-
bled tower lying flat on the ground.

Harving first derived at the outline pattern
of one side of the parabolie, the next sten
is to determine the location of the horizon-
tal braces. Another architectural rule for
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pleasing the eye and giving greater per-
spective is to make the spacing hetween the
horizontal brace sequal to the length of the
upper horizontal member. Referring to Fig.
1 it can be seen that A B=C D, EF =GC,
H 1 =] G. etc.. up to the top of the tower.
Draw these horizontal braces into the out-
line of the side. Then draw-in the cross-
bracings.

Cross-hracing results in what fs known as
“three-link mechanism”. and this mechan-
ism is stable. If these cross-braces are left
off. then A-B-E-F forms a four-link mechan-
ism, whieh is unstable. You can prove this

(Continued on page 75)
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High Power Gammatron UHF Amplifier

By Winfield G. Wagener*

l‘ADIO frequency transmitters in the
ultra-high frequency regions are a continual
surprise even to those who make them com-
mercially. The final construction takes a
different form for almost every application.
The photograph above shows the final
power amplifier stage of a 125 megacycle
transmitter built around a pair of Type HK-
254 Gammatrons. The circuit is a conven-
tional, cross-neutralized, push-pull amplifier.
With a little care in the layout of the stage
the two 100 watt tubes operate easily at a
plate conversion efficiency of 70%. The
driver stage consists of a single Type HK-
254 acting as a doubler from 62.5 mega-
cycles. The driver tube, even under these
conditions, is loaded to about half its ca-
pacity. The doubler tube operates with a
plate conversion efficiency of 55%. Because
the commercial application of the transmit-
ter requires that it operate 24 hours a day

* Vacuum Tube Engineer, Heintz and Kauf-
man, Ltd.. South San Francisco, California.

30

with 100% modulation continuously applied,
the final tubes are not driven to full ca-
pacity. The useful power in the antenna it-
self, however, expressed in terms of the
carrier pawer is well over the desired 150
watts.

In the upper left hand corner of the pic-
ture the output coupling link can just be
seen. It hangs above the plate tank circuit
in the proper position for coupling out the
full rated output of the transmitter. The
loose coupling required is an indication of
the ease with which energy can be taken
from the circuit. In fact, the energy is so
ready to let go of the circuit proper and
take off of its own accord, that considerable
care has to be taken to keep it where it be-
longs. The plate tank circuit consists of a
34" bent pipe, silver plated to keep down
losses that may result from the high circu-
lating currents of about 15 amperes in the
closed end of the loop. The circuit is tuned
by a double variable disk condenser. The
outside plates are stationary and mounted
on the plate line. The middle or movable
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Circuits and constants for HK-254 U.H.F. Amplifier.

plate is a thick disk which is inserted be-

tween the two outer disks to vary the ca-

pacity. It will tune over a range of about 8

megacycles. Because the movable plate is

located on the center or neutral axis of the

balanced plate circuit, it is at zero r-f volt-

age. This movable plate could have been

mounted directly on the metallic shaft of the

worm gear and so eliminate the insulation.

However, to prevent possible shut-downs

due to a stray insect flying into the con-

denser (and I don’'t mean the usual “bugs”

that get into sets), the movable plate was

mounted on ceramic stand-offs,

The grid circuit proper is hidden behind

the tube and the cast bearing of the plate

variable. It employs a standard split stator

variable condenser to tune a short transmis-

sion line circuit of about six inches in

length. The grid circuit is link-coupled from

the doubler-driver by a half-wave concentric

transmission line. The coupling link at the

grid end can be seen readily and is a simple

loop of 14” tubing. The grid and plate cir-

cuits are both “floating” with no ground
connections made to either the coils or split
condensers. The balance of the circuit is
maintained solely by the stray capacities to
the metal compartment, which required the
design to be kept perfectly symmetrical.
The filaments of the tubes are bypassed
to the metal shelf directly at the terminals
of the sockets. Ordinary bypass condensers
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are employed. Tuning of the filament cir-

cuits was found to be of no added value.

Perhaps the almost negligible value of the

internal plate-to-filament capacity of the

tubes permitted this simplification.

The neutralizing circuit is conventional in

almost all respects. One of the neutralizing

condensers can be seen directly in front of

the rear tube. It is carried on a threaded

shaft from the plate tank circuit itself. By

dropping a special insulated screwdriver

into the slot on the end of the shaft from

the compartment above, neutralizing can be

adjusted with complete safety while the

transmitter is operating and while observing

the meters on the front panel. The lower

plate of the neutralizing condenser is car-

ried by a support half way up the pile of

ceramic insulators supporting the plate cir-

cuit. The only added point that is different
from low frequency neutralizing circuits, is
that it was found advisable in this applica-
tion to tune out the combined inductance
of the grid lead of the tubes and the outside
connection to the grid circuit. This was
done by connecting fixed air condensers in
series with the grid connections to the tubes.
A small coil shunted around the condensers
was necessary, of course, to allow the d-c
grid current to flow. No shielding between
the grid and plate circuits was found to be
necessary.
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“Techquiz

The Editorial Staff at

work on W6FFP’s

Techquiz problem.

They found the solu-

tion to Problem No. 1.
Did you?
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While you are waiting for those elusive Europeans to get back on the air, here is a

new departmental feature to keep you busy. It is called "Techquiz'' {technical quiz),

and a trophy will be awarded the first reader who correctly solves a one-year series
of technical problems.

Conducted by C. C.

PROBLEM No. 1 of “Techquiz” is
illustrated in the drafting, Fig. 1 It is a
relatively simple pproblem, if you know
your Ohm's- Law. The idea is to determine
the actual resistance at points A and B,
mathematically—and not by measurement.
It would be simple for anyone to assemble
a resistor cube of the type shown in Fig. 1
and then measure the resistance with the
aid of resistor-box, but the editor of this
department has carefully guarded against
such procedure by specifying a cube of re-
sistors of one ohm each. You can’t measure
the resistance at points A and B, unless you
have in your possession a very expensive
set of laboratory instruments. That's the
purpose of this new department — mathe-
matics! These ‘“trick problems” will give
you a thorough understanding of the appli-
cation of Ohm’s Law, and soon you will have
in your hands an extensive group of notes
to paste into your notebook.

There are 12 resistors in the cube of Fig.
1. Each resistor, as stated previously, has
a value of one ohm. Trace the connections
through the cube, and calculate the resist-
ance from points A and B. Then send your
answer to the editor, so it can be published
in our next issue. We’d like to know how
many readers of A. R. D. can find the cor-
rect solution, and your answers, together
with your mathematical calculations, will be
published. Explain your solution—step by
step.

If, by some long stretch of the imagina-
tion, the correct answer is not forthcoming
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Anderson, W6FFP

from our reader clientele, the editor will
then give the solution next month. Each
contestant who sends a correct solution will
be awarded 100 points. At the close of the
year, the contestant who solves the greatest
number of problems correctly will be pre-
sented with a beautiful trophy donated by
the publishers of A. R. D.

Fig. 1

Each month one problem will be presented,
and each following month the correct solu-
tion will be published. Within the course of
a year it will be possible to present almost
every popular problem of resistance, capacity
and inductance combinations, and from this
information you will gain a better knowl-.
edge of the brain-teasers faced by circuit
design engineers.

Clyde C. Anderson, W6FFP, our Engineer-
ing Draftsman, is responsible for this con-
test idea. He knows his circuits and he
knows his mathematics. He has the answer
to Problem No. 1 tucked away in his brain-
cells, and he hopes a lot of readers of A. R.
D. will send in the correct answer.

Amateur Radio Defense



Question: | am troubled with feed-back in
my 'phone transmitter only when | operate on
1(_) meters. Will you please explain why this
difficulty seems to become so bothersome on
this particular band?

Answer: ‘Phone r-f feed-back in the 10-meter
band is more troublesome than in the lower
frequency bands because any of the ground
leads, or shielded leads, may approximate some
multiple of quarter-waves in length. A ground
lead about 8-ft. long would act as an insulator,
and not as an r-f ground, and these “metallic
insulators' are often used in commercial trans-
mitters for w.h.t. service. The lower end can
he grounded, yet the top end of a quarter-wave
conductor will be at a high r-f potential if it is
in the near vicinity ot a radio-frequencey circuit.
This condition often applies to the microphone
leads, and may make the microphone—or even
the transmitter housing—"hot” with r-f which,
in turn, may cause an audio feed-hack squeal.

* ® %

Question: Recent circuit diagrams in maga-
zines and textbooks rarely show the conven.
tional pentode oscillator tube in a crystal oscil-
lator circuit. Why has this form of circuit been
so generally disregarded of late?

Answer: The pentode crystal oscillator is still
in general use for one-band operation. Other
types give power output on harmonic frequen-
cies, or sometimes function more satisfactorily
with crystals of very high frequeney at the
desired fundamental frequency.

* x %

Question: When crystals are switched, either
by means of a rotary or smap switch, should
both sides of the crystal be cut in or not, or is
it allowable to switch only the grid side? In a
recent circuit diagram a notation was made to
the effect that both sides of the crystal should
be cut in or out. Why?

Answer: In the untuned Pierce Oscillator, the
Trit-Tet, and in one form of the harmonic
oscillator, both sides of the erystal are at r-f
potential with respect to the transmitter chas-
sis, or frame. For this reason, a double-pole
switch should he utilized for changing from
one crystal to another. The conventional form
of harmonic oscillator, 6A6 triode. or pentode
oscillators, are connected in such a manner
that only one side of the crystal is grounded
and as a consequence only the grid side of the
crystal can be switched. by the conventional
form of single-pole rotary or snap switch.

* % %

Question: Why is one side of a link line, be-
tween' two r.f amplifier stages, sometimes con-.
nected to ground, and does the size and kind
of wire for the link lines have any appreciable
effect on the transfer of energy?

Answer: [t is desirable to connect one side
of the link circuit to ground in order to mini-
mize undesirable capacitive coupling bhetween
two tuned circuits. Capacitive counling passes
harmonics more easilv than the fundamental
frequency—and should therefore be eliminated.
The size of wire for the link circuit should be
large ennugh to carry the r-f current without
appreciable temperature rise.
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Technical Questions
ard Answers

Question: In the proper order, will you please
list the reasons for downward kick of the an-
tenna meter during modulation? No degree of

antenna loading seems to cure this trouble
for me.
Answer: Downward kick of antenna current

during modulation may be caused by excessive
grid current in a grid- or cathode-modulated
transmitter, or a lack of gride drive in the case
of a plate-mmodulated transmitter. Incorrect
hias voltage, incorrect antenma load, r-f feed-
back. and incorrect modulator impedance match
are other causes.
* * *

Question: If the amount of grid circuit drive
to the final amplifier shows a very decided
drop under load, as against no load, and if this
condition can not be corrected by using higher
output from the buffer stage, what is the most
likety cause of this unusually heavy drop in
grid current in the final r-f amplifier?

Answer: The excessive drop in grid current
under loaded amvlifier conditions is likely due
to an increase of grid impedance, causing—
in most cases—less grid driving power from
the buffer stage. Heavier coupling to a larger
buffer stage will cure this trouble, but only if
the grid of the amplifier tube or tubes is not
producing secondary emission, The latter is
normally indicated by a gradual drop in the
d.c. grid current.

* * *

Question: Should a 6L6 or 807 buffer stage be
slightly regenerative for (1) straight-through
operation, (2) as a frequency multiplier? Please
state reasons why.

Answer: A 6L6 or 807 buffer stage should
have no regeneration, or as little as can he
economically obtained for straight-through op-
eration, in order to prevent a possibility of
uncontrolled self-excited oscillation. Another
reason is to minimize r-f feed-back through
this stage, in order to isolate the frequency-
controlling circuit from the high-power ampli-
fier stage, or stages. Some regeneration is
often found desirable in a frequency multiplier
in order to increase the r-f output and effi-
ciency of the doubler or tripler stage. The
output frequency is higher. in this case, and
is not apt to cause a moderate-frequency para-
sitic oscillation, or feed-back into the control
oscillator.

LI B

Question: Is there an advantage in using a
zero-bias tube as a doubler or buffer to drive
a higher power stage? And are there disadvan-
tages also? Please explain fully.

Answer: A zero-bias tube as a buffer or
doubler requires less bias wvoltage than a me-
dium-mu tube. A doubler should bhe operated
at a value at least 6 times cut-off bias—and
higher valucs permit better plate circuit effi-
ciency. A zero-hias—or high-mu tube—meets
this requirement. in most cases. more readily
than a tube with lower mu. Failure of grid
excitation will cause no tube trouble if the tube
has a very high mu., particularly in circuits
having little or no fixed grid hias—sinee the
d.e. plate current will normally be limited to a
value lower than that which would cause ex-
cessive plate dissipation.
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Parasitic Oscillations

PART 11
By The Technical Staff

The Technical Staff appreciates the response received from Part | of this Series. It is
hoped that Part Il will be equally informative. The reader is asked to communicate
with us if this series leaves some of his problems still unsolved.

o Low- and medium - frequency parasitics
were discussed in Part I, which appeared in
the January issue. Many requests have been
received for additional copies of last month’s
issue, but the supply 1is completely ex-
hausted. Reprints of the complete treatise on
Parasitic Oscillations will be made available
later.
* * *

Ultra-High Frequency Parasitics

ULTRA-HIGH frequency parasitic os-
cillations are more prevalent than other
forms, because the grid and plate leads in a
neutralized amplifier act as a tuned-grid-
tuned-plate oscillator in the u.h.f. region.
These parasitics sometimes disappear when
the grids of the r-f amplifier are driven to
the point of saturation, as in a class-C plate-
modulated stage. For this reason, cathode-
and grid-modulated amplifiers sometimes
show more evidence of certain u.h.f. para-
sitics than a plate-modulated transmitter.

~-1

Cn

ACTUAL CIRCUIT

EQUIVALENT ULTRA-AUDION PARASITIC CIRCUIT

Fig. 11

On the other hand, the higher plate voltage
in a plate-modulated transmitter may often
result in a stronger parasitic oscillation, in
spite of the saturation of the grid circuit.
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The tuning condensers may act as indue-
tances of fairly low resistance at very high
frequencies, since the r-f currents circulate
around the amplifier leads and through the
rotor and stator elements of the tank tuning
condenser. The carrier frequency coils al-
ways possess a certain amount of distributed
capacity; at high frequencies these coils
have a capacitive reactance—in other words,
they act as small condensers. A condenser
can therefore become an inductance, or vice-
versa, at certain frequencies. This effect,
together with the reactance of the neutral-
izing circuit leads, can often produce vari-
ous forms of oscillator circuits, such as a
tuned-grid-tuned-plate Hartley, Colpitts, or
Meissner Oscillator.

A typical example is shown in Fig. 11,
where the equivalent parasitic circuit is a
form of ultra-audion, or Colpitts oscillator,
with a resonant frequency dependent upon
the length of r-f circuit leads and tube in-
terelectrode capacities. The cure for a para-
sitic oscillation in this form of circuit con-
sists of detuning either the grid or plate
circuit, or to dampen the u.h.f. circuit by
means of a parasitic suppressor connected
in either the grid or plate lead.

) OHMITE

Parasitic Suppressor

W

Fig. 12

Detuning is accomplished by a rearrange-
ment of the mechanical layout of circuit
components, in such a manner as to increase
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ACTUAL CIRCUIT
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TCGF

EQUIVALENT

TCPr

U H F CIRCUIT

PUSH-PULL AMPLIFIER

Fig. 13

the length of either the grid or plate leads.
A typical push-pull amplifier, such as the
one shown in Fig. 13, has an equivalent
tuned-grid-tuned-plate oscillator circuit in
which the two tubes are effectively in paral-
lel. and the neutralizing condensers and
grid-to-plate capacities of the tubes act in
such a manner as to produce more feed-back
between the grid and plate tuned circuits.
The inductance in the equivalent circuit is
that produced by the grid and plate leads,
through the rotor and stator of the tuning
condenser, and back to the cathode or fila-
ment of the r-f amplifier tube or tubes.

The equivalent capacity across each in-
ductance is largely the grid-to-filament and
plate-to-filament capacity of the equivalent
tube. The ecarrier frequency inductances
which act as small capacities at the ultra-
high frequencies, as well as certain stray
capacities, are in shunt to the grid-to-fila-
ment and plate-to-filament capacities. Again,
the cure for this condition is to lengthen the
grid leads, or to insert a parasitic suppres-
sor in one of the grid leads. Sometimes it
will be necessary to connect a suppressor in
both grid leads, but the general rule is to
connect it into the lead of one tube only.

The connection shown in Fig. 14 will usu-
ally eliminate the so-called “parallel u.h.f.
parasitic oscillation,” as well as push-pull
u.h.f. oscillations. where each tube acts as a
separate tube in a tuned-grid-tuned-plate
u.h.f. oscillator. Sometimes the parasitic
suppressor is connected in such a way that
the neutralizing condenser connects directly
to the grid of the tube at point B in Fig. 14,
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PARASITIC SUPPRESSOR

Fig. 14

PARASITIC SUPPRESSION

Fig. 15

while at other times it is desirable to con-
nect this neutralizing condenser at point 4.
Often the inclusion of a parasitic suppressor
will unbalance the grid circuit drive to such
an extent that one tube will become over-
heated, and show more color than the other.
The grid circuit drive can usually be bal-
anced by moving the by-passed ‘“center
point” a few turns toward one grid or the
other, in order to equalize the r-f grid driv-
ing voltage on each tube. The parasitic sup-
pressor introduces additional inductance in
the circuit, thereby effectively detuning the
u.h.f. oscillator circuit. A small resistance,
across the inductance of this suppressor,
provides additional damping which tends to
prevent a parasitic oscillation at a somewhat
lower frequency. This type of parasitic sup-
pressor usually consists of from 6 to 10
turns of no. 14 wire, one-half inch in diam-
eter, and spaced so that the winding is from
1- to 115-inches long. The resistor is usually
of the non-inductive carbon or wire-wound
type, 50 to 200 ohms in value, and mounted
inside the suppressor coil.

A simple resistance is sometimes used for
suppressing parasitic oscillations; the re-
gistor is connected as close as possible to the
grid of the tube. The suppressor coil is some-
times connected in the plate lead, as illus-
trated in Fig. 15. The circuit applies for
either a triode or screen-grid amplifier.
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When only a resistor is connected in ser
ies with the grid lead, the bias value may
sometimes change, or there may be an ex-
cessive reduction in grid excitation. For this
reason a parasitic suppressor of the type
shown in Figs. 12 and 14 is generally used
in amateur radio transmitters.

A parallel tube r-f amplifier of the type
diagrammed in Fig. 16 may have an equiva-
lent circuit as indicated, in which the leads
between the two grids, and also the leads
between the two plates, become resonant in-
ductances in the u.h.f. region. If the grid
or plate leads to the tuning condensers C,
and C, are arranged in such a manner that
they will not be symmetrical in a u.h.f. cir-
cuit, this parasitic circuit will then become
detuned sufficiently to prevent the oscilla-
tion. In spite of this unsymmetrical arrange-
ment, there is still a possibility for parasitic
oscillation if the two parallel tubes are con-
sidered as a single tube of the type shown in
Fig. 11. It may then be necessary to insert a
parasitic suppressor in the common grid
lead, or in one of the equivalent grid leads.
The process of parasitic suppression is one
of cut-and-try, after the parasitic circuit has
been located, as will be described later.

I~
c =

ACTUAL CIRCUIT

-ul_(l:

C1 T

EQUIVALENT CIRCUIT
PARALLEL TUBE R F AMPLIFIER

Fig. 16

An amplifier may sometimes be designed
with an ungrounded split-stator condenser
as shown in Fig. 17. The equivalent para-
sitic circuit is also diagrammed. This cir-
cuit can produce undesired oscillations in an
emplifier which has been regarded as well
neutralized. The cure for this parasitic is to
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ground the rotor of the plate tuning con-
denser, either directly or through a by-pass
condenser.

CnN

-C

ACTUAL CIRCUIT

CepP

Cy

EQUIVALENT CIRCUIT

Fig. 17

High-frequency parasitic oscillations can
occur in audio amplifiers as well as in r-f
amplifiers. Transformer-coupled class-AB or
class-B amplifiers or modulators are often
subject to parasitic oscillation since the
tubes are not neutralized and therefore may
oscillate at some radio frequency determined
by the distributed capacities of the trans-
former and the inductance of the leads. This
difficulty can be cured as shown in Fig. 18,
by connecting a small mica-type condenser
from each grid to cathode or filament, and
then connecting small 40- or 50-ohm resistors
in series with the plate leads. In general.
condensers C, alone will eliminate parasitic
oscillations.

= )

-c

PARASITIC SUPPRESSION IN CLASS AB
OR CLASS B AMPLIFIER

Fig. 18

Since the impedance of the grid circuit in
a class-B amplifier is quite low, condenser
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values as high as .001xf. will affect the audio-
frequency characteristic for voice communi-
cation. Values ranging from .001uf. to .0054f.
are commonly used in class-B modulators.
1t is often desirable to connect a condenser
of .003uf. or .005uxf. from plate to plate in a
class-B modulator in order to remove a para-
sitic caused by a high-frequency peak in the
output transformer. This parasitic can give
rise to undesired side-band splatter in a
plate-modulated transmitter.

A “trigger” type of parasitic oscillation
can occur in a plate-modulated transmitter,
Fig. 19, due to audio-frequency coupling be-
tween the grid and plate circuits of the
push-pull amplifier.

O # 3 L
IHR—TS i1H e
] |

b=
'_
MODUL ATDR gm
+HY
FILTER
RECTIFIER
I I”
Fig. 19
Sufficient common coupling reactance

across the filter condenser C, may produce
enough audio voltage through the grid
coupling condensers C, to cause the r-f am-
plifier to oscillate at an audio frequency,
because of the inductance of the modulation
transformer in the plate circuit. This form
of parasitic results in poor tone quality, and
in extreme cases may produce heavy side-
band splatter and downward modulation,
due to complete cutoff of the carrier between
trigger oscillations. The cure is to use a
large capacity in the last filter condenser
C,, and relatively small condensers, such as
.00025uf., in the r-f coupling to the grids of
the r-f amplifier. Condenser C, should have
a value from 4uf. to 8uf., unless an addi-
tional filter section is connected in series
with the buffer plate circuit.

A cathode-modulated transmitter may be
subject to an audio-frequency parasitic oscil-
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lation, as shown in Fig. 20. The actual cir-
cuit has an equivalent parasitic -circuit
which may introduce an audio-frequency
parasitic when the preceding buffer stage is
detuned sufficiently to lower the r-f grid
drive below the normal operating value.

FILTER

ACTUAL CIRCUIT

EQUIVALENT CIRCUHT

Fig. 20

There are two possibilities for parasitic
oscillation at low frequencies in this circuit.
One is due to the use of too small a coupling
condenser C, in the grid circuit, which will
permit a very high grid circuit impedance
sufficient to cause a trigger-type of parasitic
oscillation, and the other is a possibility of
audio oscillation when the grid by-pass con-
denser C, happens to be of such a value as
to permit obtaining an oscillation circuit in
connection with the condenser C, and the
inductance of the cathode modulation trans-
former. A large grid by-pass condenser, 4-
to 10-mfd., in addition to the usual 2- to 4-
pfd. filter condenser C, will usually prevent
this form of oscillation. Condenser C, should
have some value between .00025- and .001-
ufd. in a capacitively-coupled cathode-modu-
lated amplifier. In some cases it is possible
to use a very small coupling condenser in
the form of a variable capacity without en-
countering parasitic oscillation. These para-
sitic oscillations can be readily seen on the
oscilloscope in the form of a very distorted
trapezoid, and with additional projections
on the sides, at high levels of modulation.

A peculiar case of low radio-frequency
parasitic was encountered in a cathode-mod-
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ulated transmitter with an automatic modu-
lation control rectifier connected as shown

in Fig. 21.
gg REAMP

MODULATOR
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LOW FREQUENCY PARASITIC DUE TO PHASE SHIFT IN
A F TRANSFORMERS AT HIGHER FREQUENC!ES

Fig. 21

This parasitic oscilaltion was due to a
phase shift in the audio-frequency trans-
formers at the higher frequencies, which
caused a feed-back through the OMC recti-
fier to be in-phase, rather than out-of-phase,
at a relatively low radio frequency above
the audio-frequency range. The OMC rectifier
is connected normally so as to feed-back the
over-modulation peaks out-of-phase over the
voice frequency range. When keying this
transmitter for c.w. operation, this parasitic
took place because of zero or low cathode
current in the r-f amplifier, reducing the
delay bias on the OMC rectifier to such an
extent as to allow parasitic oscillation.

The cure for this parasitic was to connect
a high inductance r-f choke L, in series with
the OMC rectifier tube. An inductance of
85-mh. was sufficient to completely eliminate
the parasitic. It could not be eliminated by
loading the audio transformers with resis-
tors or condensers, without using values
which affected the gain or voice quality.

Motor-boating in speech amplifiers is a
form of parasitic oscillation which can be
cured by L/C or R/C filters, as shown in
Fig. 22,

FLI®

Ry Rz

+n
RC AND LC FILTERS

Fig. 22

In most cases, an R/C filter is connected
in series with the plate circuit of the first
tube in the speech amplifier, rather than in
all of the stages. The circuit is shown in
order to illustrate the connection for these
types of filters.
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Parasitics in Screen-Grid Tube Circuits

Coupling between the grid and plate cir-
cuits of a screen-grid amplifier may cause
parasitic oscillations in the vicinity of the
carrier frequency. Lack of shielding may
permit capacitive or inductive feed-back,
and there is also a possibility of framework
link coupling between the tuned grid and
tuned plate circuits. The r-f by-pass circuits,
particularly from screen-grid to cathode,
should be as short as possible and have very
low impedance. A series tuned circuit,
resonant at the carrier frequency, is some-
times connected between the screen-grid and
cathode common ground connection in order
to secure a very low impedance. Capacities
of .005uf. to .01uf. usually offer a sufficiently
low impedance for this purpose without re-
sorting to a series-tuned circuit. Ultra-high
frequency parasitics occur in screen-grid
amplifiers in which the screen-grid acts as
an anode in a tuned-grid-tuned-plate oscil-
lator circuit.

Long grid leads in crystal oscillators may
allow a tuned-grid-tuned-plate type of u.h.f.
parasitic to take place. A small parasitic
suppressor coil can be connected in series
with the plate lead in order to prevent this
effect.

A voltage divider type of screen-grid sup-
ply should always be used in preference to a
geries resistor, so as to avoid a trigger type
of parasitic oscillation in screen-grid ampli-
fiers, or a chirping note in the case of a
pentode crystal oscillator when keyed for
c.w. transmission. Beam tetrode crystal os-
cillators are often subject to parasitic oscil-
lations; the grid leads to the crystal and the
return to the cathode circuit should there-
fore be as short .as possible.

Tests for Parasitic Oscillations

An all-wave receiver equipped with a beat-
frequency oscillator is highly useful for de-
tecting parasitic oscillations of all kinds.
The presence of a parasitic oscillation can
usually be detected by listening to the car-
rier note from an oscillating receiver. Any
roughness of tone usually indicates the
presence of a parasitic oscillation. The final
amplifier of the transmitter, in practically
all cases, is the place where parasitics are
most likely to be encountered. High plate
voltage is very conducive to parasitic oscil-
lation, because the tube operates as an affi-
cient amplifier with a relatively high value
of mutual conductance. High power r-f am-
plifiers normally require condensers and
coils of large physical size, and these may
require long r-f leads which form u.h.t. os-
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cillator circuits, as was previously related.

The almost universal method of testing
for parasitics is to remove the r-f excitation
by disconnecting the plate supply voltage
from the preceding stage or stages of the
transmitter. The grid bias is usually made
slightly positive, or zero in value, and low
plate voltage is then applied to the ampli-
fier under test. The plate supply normally
used for low power buffer stages can often
be connected to the final amplifier for mak-
ing these tests. Nearly all modern tubes will
withstand a temporary plate dissipation of
at least 200 per cent of nmormal rating, and
as much plate voltage as possible should
therefore be applied (at zero grid bias)
without endangering the life of the tube.
These conditions are ideal for producing
parasitic oscillations. Any flow of d.c. grid
current indicates the presence of a parasitic.
A neon bulb, tied to an insulating stick. can
be used for locating high r-f potentials in
the grid and plate circuits.

A 74- or I4-watt neon bulb, held in one’s
hand, or an ordinary wooden lead pencil can
be used for detecting parasitic oscillations
in low-power amplifiers. Ares can be drawn
with the pencil, and the points of high r-f
voltage thereby located in the amplifier. A
small pilot lamp with a turn of wire is
sometimes useful for determining the por-
tions of the circuit carrying high r.f cur-
rents. An absorption wavemeter is extremely
useful for measuring the frequency of the
parasitics, which are often in the uh.f. re-
gion from one to ten meters. An oscilloscope
is also a valuable aid for locating weak para-
sitic oscillations which might produce dis-
tortion or side-band splatter when the am-
plifier is operated with normal plate voltage.

Low-frequency parasitic oscillations can
be detected readily by means of the neon
bulb or lead pencil test, because the r-f volt-
age is approximately the same at any point
along the amplifier tank coil. It is just as
high at the center of the coil, where connec-
tion is made to the r-f choke, as at the plate
of the tube or tubes. Ultra-high frequency
parasitics show indications of high voltage
near the plate or grid of the tubes in the
r-f amplifier, but give no indication of r-f
at the center or nodal point of the carrier
frequency tank coil.

Trigger-type parasitics can be most easily
located with the aid of an oscilloscope con-
nected to the various parts of the r-f and
audio circuits. The r-f amplifier can some-
times be operated in such a manner as to
cause the trigger-type of parasitics to re-
main steady; these parasitics can then be
located by means of the lead pencil or neon
bulb test.
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When listening for the effects of parasitic
oscillations, care should be exercised to elim-
inate the possibility of mistaking image in-
terference in a radio receiver of the super-
heterodyne type for a parasitic oscillation in
the transmitter.

The r-f amplifier under test should show
no variation of plate current, nor any indi-
cation of grid current, when tuning the grid
or plate circuits through the complete range
of the condenser. This, of course, holds true
only when no excitation from the crystal
oscillator or buffer stages is applied to the
final amplifier. The applied plate voltage to
the final amplifier should be low enough to
prevent excessive plate current when mak-
ing these tests. If the amplifier has a source
of fixed C-bias, this bias should first be dis-
connected, and the grid then connected to
ground through a grid-leak in order tv pro-
vide a condition most favorable for produec-
ing parasitic oscillations. If this is not done,
certain parasitics may escape detection, and
they may appear in a plate-modulated ampli-
fier during peaks of modulation, at which
time the plate voltage may be very high, or
the grid voltage very low, thereby producing
a condition favorable for parasitic oscilla-
tion.

When a parasitic oscillation has been de-
tected as being of u.f.h.-, medium-, or low-
frequency, proper steps can then be taken
to cure the trouble. Low-frequency parasitics
can generally be eliminated by removing the
r-f chokes, or by rearranging the values of
these chokes, as previously discussed. Med-
ium-frequency parasitics can generally be
cured by proper shielding between grid and
plate circuits, by perfect neutralization, and
by elimination of all common coupling cir-
cuits, such as high resistance r-f ground
leads in the amplifier, or metal framework
coupling links. Ultra-high frequency para-
sitics can be cured by inserting parasitic
suppressors near the grid or plate terminals
of the tube. The elimination of one parasitic
will sometimes permit another type to ap-
pear, in which case the test must be re-
peated, and the amplifier “doctored” to re-
move all cause of trouble.

COMING SOON

A Complete Technical Series Devoted to
Modulators, from the Smallest to the
Nothing Like It Has Ever Been
Presented in Such Understandable Form.
Why Not Subscribe Now?

Largest.
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Technical Details of the
Meissner Uni-Signal Selector

This manuscript answers many questions relating to the technical design and
operation of the new Meissner Selector, which rejects all frequencies except
the one desired by the operator.

THERE are a number of well-known
receiver output devices on the market for
eliminating the heterodyne on ‘'phone sig-
nals, etc.,, and the introduction of the Meiss-
ner Uni-Signal Selector has consequently
confused the amateur as to the purpose
which this new unit actually serves. Other
than the fact that it operates on the receiver
output, it hears no similarity whatsoever to
heterodyne filtering devices. In fact, it actu-
ally serves a purpose opposite to that of
other instruments. Heterodyne filters usually
consist of adjustable blocking circuits which
pass all frequencies except the one to be
blocked-out. The Uni-Signal Selector, on the
other hand, rejects all frequencies except
the one which it is designed to pass. In
addition, this new device rejects background
noise, which is not affected in any way by
conventional heterodyne filters. The selec-
tivity of the Uni-Signal Selector is so great
that it is impossible to use this instrument
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for copying 'phone signals. When the device
is connected into the ecircuit, it is possible
to tune across the entire broadcast band
without receiving a 'phone signal of any
kind. Only the 1,000 cycle harmonics come
through. everything else is cut off. In order

Ny AIR COLUMN
N\ /

OIAPHRAGM
"

MAGNET

@®— con
STANO-BY
SPEAKER

5000 OWM

RCVR OUTPUT "

01  RESONANT
CHOKE

Complete circuit of the Uni-Signal Selector
for conventional operation.
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Air-column headphones of special type are also available. as detailed in the text.

The

illustration shows a pair of these special 'phones in use.

that the operator may also he able to hear
’phone and broadcast signals, the Uni-Signal
Selector is equipped with a cut-over switch,
so that the receiver output can be connected
directly to a small dynamic speaker.

How It Works:

laEFERRlNG to the schematic dia-
gram, the circuit consisting ef C-1. C-2, L-1,
M-1 is resonate at approximately 1,000 cycles,
and has an impedance of approximately
4,500 ohms across the input terminals. Coil
M-1 is wound around the pole of an electro-
magnet, which in turn actuates a metal
diaphram which is mechanically resonant
at 1,000 cycles. The diaphram is sharply
resonant at this frequency, having a band
width of only 25 to 40 cycles {about 980 to
1,020 cycles), and strongly rejecting other
frequencies. When signal current flows
through M-1, the diaphram responds if the
frequency of the signal current is within
the range of the diaphram, otherwise it does
not. In the case of off-frequency currents,
only the 1,000-cycle harmonics get through.
The signal passed by the diaphram is too
weak for use without further amplification,
hence it is amplified by placing a resonated
air column directly over the diaphram, the
air column responding to 1.0680 cycles. Suf-
ficient amplification is obtained in this man-
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ner so that the unit acts as a loudspeaker.
Sensitivity is slightly greater than that of a
5-inch dynamic speaker, especially so on
weak signals. The power output corresponds
to approximately one watt, so that on strong
signals it is not equal to a dynamic speaker
from the standpoint of power handling abil-
ity.

As the output signal is a sound wave (air
vibration), there is no way in which to con-
nect the device to a conventional pair of
headphones. However, headphones of a dif-
ferent type wark nicely with the unit. and
these 'phones are of the air-column (steth-
oscopic) type. A length of rubber tubing,
run from the top of the air column resonator
to a “jack” on the panel, carries the signal
for headphone econnection. These air column
'phones consist of a rubber tubing dividing
through a “Y" connector to two ear-pieces,
attached at the “Y” point. A very clear sig-
nal, free from the usual tube hiss and roar,
is consequently heard.

Operation on the Amateur
Bands

SELEC'FIVITY is of such a high order
as to open absolutely new vistas on the am-
ateur bands. Instead of tuning over an over-
crowded band, with overlapping stations, key
thumps, etc., there are actually many wide-
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open ‘“spaces’” between stations—and room
for more, believe it or not! It is actually
possible to isolate a weak station completely
blanketed by three or four locals on a stan-
dard-type speaker, and copy that station
“solid,” providing the station’s note is suf-
ficiently steady to stay, without drift or
chirp, within the very narrow limits of re-
ception of this new device. This specification,
of course, also includes the receiver, which
myst be free from drift within the same
limits. Despite this extreme selectivity, op-
eration of the receiver is not difficult with
a Uni-Signal Selector output, once the oper-
ator gets the knack of it.

Degree of Noise Elimination

HEAVY crashes of static are reduced
- to a light “tickling.” Weaker “growlers” are
eliminated almost entirely. Tube hiss, the
No. 1 enemy of the e.w. operator, is com-
pletely gone, making it possible to advance
the receiver gain control and bring in sta-
tions normally lost in the hiss. This device
differs from the more familiar noise elim-
inators in that it operates on interfering
noises having less than the signal ampli-
tude, as well as the stronger noises. This is
in contrast with ‘“peak-limiting” devices
which cut off the strong noises but have no
effect upon the bothersome weaker noises.

Although it is unnecessary to use a crystal

filter when the receiver output is connected
to a' Uni-Signal Selector, it is nevertheless
a desirable adjunct. The Selector literally
goes to work on the signal after it leaves
the xLeceiver. It is evident that any feature
in the receiver which makes for better sig-
nal-to-noise ratio gives the Selector just that
jpuch more opportunity to pass a perfect
signal along to the operator. The same holds
trueTfor noise filters within the receiver
proper, so that the noise can be held down
-to a reasonable value at the output of the
receiver, rather than allowing the noise to
be built up to uncontrollable values. The
Uni-Signal Selector requires no power sup-
ply for its operation. Only two wires connect
to the receiver—the output leads. The device
operates solely on the power of the signal
proper, and no d.c. or a.c. exciting voltages
are required.

Operation

IT IS important that the beat-fre-
quency oscillator of a super-heterodyne be
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offset from resonance by the correct amount
in order to give greatest efficiency when us-
ing the Uni-Selector. To do this, proceed as
follows: Turn off the receiver’'s B. F. O. and
tune in a steady signal, making use of the
tuning meter or magic eye to make certain
that it is tuned to exact resonance. A broad-
cast or similar type of signal may be used
for this purpose. With the Selector in use
as the output unit, turn on the receiver's
B. F. 0. and, without touching the main
tuning dial, carefully adjust the PITCH
CONTROL until the beat note has the fre-
quency which comes through strongest on
the Selector. Leave the pitch control in this
position, as it is now at the spot where sig-
nals will have the maximum strength on the
Selector.

Because of the extreme selectivity of this
output unit, a very small movement even
of the band spreader is sufficient to pass
completely over a signal. Unless the receiver
is equipped with a very good vernier knob,
it would be advisable to install one.

A signal must be tuned to EXACT RESO-
NANCE to be heard and extreme care must
be used in the tuning, especially on weak sig-
nals. At exact resonance, the signal will come
through the Uni-Signal Selector with the
same volume as on a standard speaker unit.

TECHNICAL QUESTIONS AND ANSWERS
(Continued from Page 33)

Question: Operating with 500 watts input,
the final tank coil in my plate-modulated ’phone
transmitter becomes unduly hot on 10 and 20
meters. | have tried all possible combinations
of C/L. ratios, with negligible effect, and | have
used everything from !4-inch copper tubing to
no. 14 wire.

_Answer: Excessive plate coil heating in the
higher frequency bands indicates too high a
C-to-L ratio, or poor placement of the coil with
respect to chassis, tubes and condensers. On
10 and 20 meters, the maximum capacity of
the normal tuning condenser, plus the tube
capacities and stray shunt capacities—such as
wiring—and also the neutralizing condenser ca-
pacities to ground, very often combine to in-
crease the C-to-L ratio far in excess of the
desired value. This results in a large circulat-
ing current in the tank circuit, and excessive
heating of the coil will be experienced. Colls
made from copper tubing may have better heat-
radiating qualities, and prevent collapse of the
insulation, but these coils are not a cure for
the problem of too high a C-to-L ratio in the
very-high frequency bands.

WHAT’'S YOUR TROUBLE ?

Send your queries to the Technical Ed-
itor. Your name will not be published.
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A More Selective Battery-Operated

Blooper For Stand-By Service

BATTERY-OPERATED receivers are
still being built—many of them. Few im-
provements in circuit design have been
shown recently, and little has been done to
improve selectivity. Consequently we con-
ducted a few experiments with a simple
“blooper” to which was added a tuned an-
tenna circuit, shown in the diagram here-
with. This tuned circuit proved very satis-
factory, and the selectivity of the little re-
ceiver is exceptionally good. It is further en-
hanced by reason of the variable coupling
link, adjusted from the front panel by means
of a I4-inch round bakelite rod which ro-
tates in a conventional jack, the spring of
which presses firmly against the bakelite
rod so that the coupling loop will remain
in position for any chosen setting.

The antenna coil is wound on a 34- or 1-
inch low-loss form, the one shown in the
picture being an Amphenol polystyrene coil
form, 34-in. dia. Taps are taken from each
5th turn along the winding, and carried to
a multi-point rotary switch. Six or more taps
can be taken, but not more than a half-dozen
taps will be required. The coil has 30 turns
of no. 26 d.c.c. wire, close wound. The an-
tenna coil tuning condenser is an inexpen-
sive BC-type 100uuf variable, and the 30-
100-guf condenser in series with the antenna
lead proper is a standard trimmer unit.

Band-spread tuning is achieved on the
15zuf condenser which in shunt with the
100uuf condenser across coil L,. The winding
data for this coil, for any of the amateur
bands, is the same as that shown in the sev-
eral amateur handbooks.

This little receiver gives very good results
with a single 45-volt B-battery and 6.3 volts
filament supply, either from a storage bat-
tery or from a small a.c. filament trans-
former. The B-battery can be secured under
the chassis if the receiver is to be used for
portable operation. The battery should be
switched off when the receiver is not in
gervice. A toggle switch on the front panel
is provided for this purpose, also a similar
gwitch for the “A” supply. Housed in a small
metal can, this receiver is a compact, handy
adjunct for the amateur who wants some-
thing in reserve for an emergency. The ad-
ditional parts required for the antenna tun-
ing circuit, and the additional labor in put-
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Rcar view of the little “blooper,” showing
details of tuned antenna circuit for greater
selectivity and better signal strength. Con-
nection to antenna coil, L, is by means of @
pair of leads secured to the bakelite arm
which rotates the coupling coil. This coil
has one turn of wire. coupled loosely to
coil L,

b

sw ax

.

ACom DC
Schematic wiring diagram of highly-selective
battery-operated “blooper.” Values of com-
ponents should mot be changed. The audio

transformer is a conventional 3:1 unit.

4*1‘hhhh+?‘k\

ting this adaptation into the receiver, will
bring rewards in the form of increased
selectivity and better signal strength—al-
most equivalent to that of a stage of r-f
amplification ahead of the detector.
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Taking The Curse Out Of
Circuit Design By Aid Of
Simple Charts

By Eddie Fiore

THOSE to whom mathematics is
anathema (a curse. to you) should welcome
the accompanying charts to be used in de-
signing radio circuits. Although based upon
mathematical formulas, no extensive knowl-
edge of mathematics is required in using
them. They give approximate results which
are accurate enough for most practical pur-

Fig. 1 is an oft-published chart which tells
the size of coil and condenser required to
tune a series or parallel circuit to resonance.
It consists of three scales: That on the left
is a scale of inductances, graduated from
1 to 200 microhenries. That on the right is
a scale of capacities, graduated from 5 to
500 micro-microfarads. The right side of the

poses. center scale is graduated in wavelengths
nufd
5
Hh mc A 6
1 60 5 7
50 6 8
40 +17.5 10
2 30 10
3 20 4 15 20
a 15 + 20 0
5
6 10 30 - =0
7 8 B 50
8 -3 60
10 e 6% 50 70
e 5 80
ndl e 100
20 3-4-100
P T 200
40 1.5 F 200 300
50
60 o 300 400
70 .8 500
80 o
100 -6 500 CAPACITY
.51 600 pufd
mc A
FREQUENCY WAVELENGTH
200
INDUCTANCE
Hh Fig. 1. Resonance Calculating Chart.
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Fig. 2. Coil Calculating Chart.

from 5 to 600 meters, and the left side gives
the corresponding frequencies from 60 to 0.5
megacycles.

When any two of the three factors,—in-
ductance, capacity, and wavelength (or fre-
quency)—are known. the unknown third
factor may be found by connecting the two
known factors on their respective scales with
a straight-edge, and reading the unknown
factor where the straight-edge cuts its cor-
responding scale. Two typical sets of ex-
amples are shown by the two broken lines
across the chart.

For instance, let us find the size of coil
needed to tune a 40 ppf condenser to 7 mc.
The straight line connecting 40 on the right-
hand scale with 7 on the central scale cuts
the left-hand scale at about 13, whence 13
ph may be taken as the inductance of the
coil. In the same manner, if 13 ph were
given as the inductance and 40 ph as the
capacity, the straight line connecting them
will be seen to cut the frequency scale at
7 mec. On following the other broken line in
the same way, it may be seen that a 250 ppf
condenser and a 25 ph coil are resonant at
2 me.

This chart gives the resonant frequency
tor various values of L. and C, connected
either in series or in parallel, in accordance
with the formula

1
27 fl. = ——,
27 fC

which states that the resonant frequency is
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that frequency for which the inductive and
capacitive reactances are equal. From it is
easily derived the equation

1 0.02533
4mLC LC

for f in cycles per second, L. in henries and
C in farads. When f is expressed in mega-
cycles, L. in microhenries and C in micro-
microfarads it becomes

. 25330 159.155
t = — or f=——>—
LC Vv IL.C
whence we have
25330 25330
= ph or C =——— ppt.
Ct* Lf?

The results obtained by means of the
formulas are more accurate than those given
by the chart. For example, to calculate the
inductance which is resonant at 7 mc with
a 40 upf condenser, we have

_ 25330

L =12.92 ph.

40(7)*

Inasmuch as the capacity of the condenser
and the desired frequency are usually the
known factors, the remaining problem is
generally that of determining the diameter
and number of turns in a coil which has the
inductance given either by the chart or the

(Continued on Page 76)
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Mr. Frank Jones:

As one Ham to another, | want to tell you
that | put up one of your ‘“Poor Man’s Beams,"”
as described in the January issue of Radio De-
fense Magazine. | put it up for 20 meters, and
the result has been so fine | just had to write
and tell you about it.

Until 1 had read your article, | had been using
a long wire, voltage fed. | think that out of
five calls, either CQ or direct calls, | would get
one answer. Now, with your beam, out of five
calls, CQ or direct, | make three contacts,
which shows how well your beam works. |
made it up on the ground, feeders and all, and
put it up and haven’t made an adjustment since.

My power here is only 100 watts on fone, and
as no doubt you know, that isn’t anything on
20, but with your beam it is plenty.

! have also read your article on Grid Circuit
Considerations and enjoyed it immensely, and
feel | have a better understanding on grid drive
now than previous. |I'm looking forward to the
rest of your articles on the workings of
tubes, etc.

73 and cul,
GEORGE L. OLSON.

= = =

Radio WE60AS

... To Mr. J. H. Stiles—who failed to give his
address when he asked us to advise him if his
local radio club could secure affiliation with
A.R.D.A., also if we had membership pins avail-
able—we reply that the association is composed
of individual members only, amateurs not sub-
ject to the provisions of the Selective Service
Act, and general membership is not given to
radio clubs. As the cartoon below illustrates,
A.R.D.A. does not give membership certificates
as a magazine inducement. A.R.D.A. certifi-
cates are awarded solely on merit, whether you
subscribe or not.

I GOV ALl 16 CERTIFICATES
FOR OMLY ONE SUBSCRIPTION?

. . Day after day, as regular as clockwork,
amateurs submit applications for enrollment in
their own handwriting—on their own stationery
—refusing to clip the application form from the
pages of the magazine because of a desire to
keep the issue intact. We have therefore been
asked to insert the application form lossely into
the magazine, but this entails a heavy expense.
Painstakingly, each and every word of the
printed text now a part of the enrollment blank
has been copied in long-hand by many appli-
cants. Hereafter we will mail as many blanks
as required to those who apply for the same.
Pass them along to defense-minded amateurs,
and use them for your own purpose, if you
do not wish to remove a page of printed text
from the magazine.

* % x

... To Mr. W.‘F. Bonnell, W5CVW, Fort
Worth, Texas—our humble thanks for a splen-
did tribute. We quote: ‘“Here is my subscrip-
tion to your fine magazine and also my pledge
for Amateur Radio Defense. Just happened to
find the December issue in one of our radio
stores and it certainly is one fine issue. At the
rate you are going it looks like you will run
out of copy before many more issues appear. |
have never seen so many fine articles in one
magazine, and certainly hope you keep up the
good work.” Mr. Bonnell is a pilot with the
American Airlines, a First Lieutenant in the
Air Reserve, has a 400-watt station on 20, 40
and 80 meters, also portable equipment in re-
serve for defense, when needed. Commenting
on his letter, the editors assure him that our
files contain sufficient editorial material of ex-
clusive nature to fill a magazine twice the pres-
ent size for a long time to come.

® WESEM
has a friend
on the air;
his call fet-
ters are
WE6PIH is a shut-in, whose likeness and equip-
ment are illustrated above. Said WG6SEM:
‘“These men could perform a distinct service
for Amateur Radio Defense Association. They
can be on watch for long hours, and they should
be welcomed into our Association.” The idea
is a splendid one. Send names and addresses
of all amateur radio shut-ins and we will sup-
ply them with copies of this magazine each
month, free of cost. And, too, application forms
for membership in A.R.D.A.

* 4 4
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War Fright?

By Lowis R. Huber*

lT SOUNDS funny to us red bloods,
but a lot of amateurs stayed off the air
during 1940 through sheer war fright. This
condition was encouraged somewhat by the
proclivity of a certain “established” amateur
organization for telling hams more about
what they can nof do than about they can
do. Fortunately there are more amateurs
who don't follow such adviece than who do.
Those who were scared. who sold their equip-
ment in some cases. have now recovered—
and thev are trying to buy it back today
at higher prices.

You know. it’s a whole lot easier to be
practical when you're not scared. The
Italians found that out when the Greeks
chased them through Albania. And our war-
or-no-war editor tells us that the wise thing
to do is hang on to your transmitting tubes.
The grapevine has it that manufacturers are
griping over thirty-day delays in tube deliv-
eries right now; and longer delays are
expected. There is another whisper—well-
authenticatedthat it won’t be long before
standardization in transmitter tubes will be
forced upon the radio industry because of
the war emergency. Uncle Sam is making
sure that whoever makes the tubes, they’ll
be alike. anyhow! The same is likely to go
for other pieces of equipment, too.

The war-or-no-war editor, seldom hesitant
about prophecies, tells us flatly that Amer-
ica isn’t going in this year. He says that if
anyone is so scared he stays off the air these
days, the lack of fun he gets out of ham
radio serves him right. Why not war for
us in 1941? Simply because we are not yet
prepared, militarily. We won’t chase the
enemy with broomsticks or shoot airplanes
with skyrockets. “Read the newspapers,”
says the war-or-no-war editor. “You can
take President Roosevelt’'s word for it when
he tells you we won't fight unless we are
attacked, and that we won’t send our boys
to Europe.” If the attack is imminent, says
the war-or-no-war editor, the President will

*Associate Editor
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be the first one to take us inte his confi-
dence and tell us all about it.

As far as war goes, the national prepared-
ness program is just getting under way now,
but watch what happens six months from
now! Things will really begin to roll then
— and radio preparedness will roll right
along with the rest of it. This does NOT
mean amateurs will go off the air. Uncle
Sam is too smart to shut off his best train-
ing department.

In the last world war, radio amateurs
could offer the government only a passle of
zinc spark gaps, Marconi rotaries, and kick-
back preventers; but today it is different.
We have the Kalifornia Kilowatt, which
blasts the diaphragms off many a foreign
headset. Beam antennas add their sock.
All this adds up to a lot of effective trans-
mission and plans are under way in Wash-
ington to make use of it this time, because
it’s mighty worth while.

Some amateurs even go so far as to say
they can already ‘“feel” our full participa-
tion in the war; but the war-or-no-war editor
held out his hand the other day and all he
felt was a Draft!

Of course the amateurs in the reserve
bodies—army and navy—will be the first to
answer the call if and when it comes. Many
of them already have been called up as a
part of the defense program. But when the
reservists leave for active duty, who is tak-
ing their places? You and me, of course!

And here’s one of the hottest tips yet: the
guy who probably will go OFF the air when
things begin to pop is not the chap with a
rarin’-to-go station, but the guy who can’t
prove his worth! So now’s the time to be
making the most of some mighty good oppor-
tunities. The fellows who can take it and
dish it out and who keep their equipment in
good operating order—they’ll stay on the
air (for Uncle Sammy) even if the guns
begin to roar.

So—again our prediction—more or less
normal operation through 1941. The wise
ham will make the most of it!
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The Engineering Forum

This month the Forum Editor discusses the possibility of operating
6L6 tubes as class-B modulators. The reader is asked to correspond
with the editor of this department. telling of the results secured after
this adaptation has been given a trial. The idea holds possibilities, and
further data will be published when additional information

becomes available.

No. 10—6L6G Triodcs

SINCE they were introduced a number
of years ago, thousands of 6L6G tubes have
come off the assembly line. A good propor-
tion of these have found their way into ham
shacks, where they are so prevalent that
several are usually in the “junk box.” The
object of these paragraphs is to outline some
less-publicized uses for the 6L6G in order
that the dormant tubes may be put into
service.

When used as triodes, the 6L6G fills a
blank space in the list of available tubes;
namely, a triode with a 6.3-volt filament, in-
directly-heated cathode, and 20- to 25-watt
plate dissipation.

There are two ways of connecting the
tube:

1. As a high mu triode. No. 4 and 5 pins
are tied together, connecting the sereen and
the control grid. These two are then used
as the triode grid. No. 3, the normal plate
pin, is used as the plate.

2. As a low-mu triode. No. 3 and 4 pins are
tied together, connecting the screen and
plate. These two are then used as the triode
plate, and No. 5, the normal grid, becomes
the triode grid.

The 6L6G high-mu triode requires no bias
to keep the plate current within bounds. As
a matter of fact, with 600 volts on the plate,
and zero bias, the tube draws about 10 ma.
This makes it a highly desirable tube for a
buffer when some previous stage is to be
keyed. It makes an excellent crystal oscil-
lator, and can be used with quite high plate
voltages without undue erystal current.

48

F. D. Welis

However, the grid-leak must be very low in
order to get substantial output. In one cir-
cuit the tube was used with an r-f choke
from grid to ground, no grid vesistor, 600
volts on the plate, successfully driving an
809 as a doubler. Should the crystal fail to
oscillate at any time, there will be nho injury

B

6L6G
L]

BTG 0000

+400- 800 Vv

Class-B Operation of 6L6 Tuucs.

to the tube, since the plate current would
immediately drop to about 10-ma.

Recently some experiments have been
made with the tube as a push-pull class-B
audio amplifier. No attempt was made to
choose parts carefully. A nondescript class-
B driver transformer was used, output load
impedance was adjusted to 10,000 ohms
plate-to-plate, and a 6L6G low-mu triode used
as a driver. (See diagram.) An audio oscil-
lator was employed as a source of input
voltage, and resistors were used to load the
modulation transformer. With an oscillo-
scope connected to observe the output wave-
form, the following results were obtained:

Plate volts 415

Plate current 80-ma. (with drive applied)

Plate-to-plate load 10,000 ohms
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Audio watts 22

Efficiency, approximately, 659

Plate volts 580

Plate current 120-ma. (with drive applied)
Plate-to-plate load 10,000 ohms

Audio watts 50

Efficiency, approximately, 709

No attempt was made to measure harmonic
distortion. However, the wave shape was
quite good at both settings. Although it
might seem that 600 volts is a rather high
potential to apply to 6L.6G’s, in this particu-
lar instance the plate dissipation per triode
was 10 watts, and ‘the plate current per tube
was only 60-ma. There is no danger of in-
juring the tube under these circumstances,
the only consideration being the possibility
of insufficient voltage insulation. The main
application of an audio channel such as this
would be in a transmitter where the voltage
for the final r-f stage was 600 volts, and it
was desired to use an inexpensive medium-
power modulator from the same source.

The 6L6G low-mu triode has a fairly low
plate resistance, which makes it a suitable
selection for a class-B driver when moderate
amounts of audio are necessary. It is a good
class-C amplifier and drives very easily. (Of
course, when used as a triode in r-f service,
61.6G’'s must be neutralized.)

The following constants were used in an
experimental circuit:

Grid resistor 15,000 ohms
Grid current 5-ma.

Plate volts 350

Plate current 70-ma.
Output 16 watts

If it is assumed that the limiting factor in
a design shall be the plate dissipation of the
tube, and a conservative figure of 609, effi-
ciency is assumed, it is reasonable to expect
that 50 watts could be run to a single 6L6G,
or 100 watts to a pair of them in class-C r-f,
but with reduced life. When used as triodes,
there is no need for a screen-dropping re-
sistor or screen by-pass. Also, the possibility
of overheating the screen and producing a
“gassy” tube is eliminated. The fact that
veutralization is necessary should be no par-
Jcular drawback, since the 6LL6G as a beam-
power tube must often be neutralized when
used as a straight-through amplifier in order
to give good stability. As far as drive is
concerned, a single 6V6G as a crystal oscil-
lator will amply drive a 61.6G low-mu triode.
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Item No. 11—Series-Parallel Switching
Circuit for Antenna Coupling Unit

-
N FRANK C. JONE’S discussion of
proper L/C ratios for tank circuits there
was included an illustration of an antenna
coupling unit by means of which it is pos-
sible to use either series or parallel tuning.
It is surprising to note the unusually large
number of requests from readers for a com-
plete circuit diagram of this seemingly sim-
ple device. True, the circuit is a “tricky”
one. but your worries will be ended when
you check the diagram herewith.

SINGLE WIRE ANT 1,2,344 ARE "FEEO-THRU"

INSULATORS
1 zL
Ls
350-500
FINAL
3 s N
L2 7r TANK

FOR SERIES OPERATION CONNECT GNO OR CPSE ToO ®2°
FOR PARALLEL * e = = @ e 4w a JMUNT "HR2°

Series-Parallel Coupler Circuit.

The front panel of the coupler unit is
fitted with four feed-through insulators.
marked 1, 2, 3 and 4 on the diagram, and
the connections for either series or parallel
operation are shown below the drawing. The
loading coil L, has about 15 turns of no. 12
tinned wire, spaced one diameter, and wound
on a 3-inch form. Taps can be taken from
as many coil turns as desired; usually five
or six taps will suffice. Coil L, is the link
around the final r-f amplifier tank coil. and
has from two to four turns, depending upon
the individual transmitter and the desired
bank of operation. This universal coupler
has proved satisfactory for all-band opera-
tion, all the way from 160 to 10 meters, with
a single-wire antenmna about 125-ft. long.

NEW TUBES

R.C.A. has made available the following new
tubes:

RCA-1629—Electron-Ray Tube (Indicator Type)
RCA -8000—0Oscillator, R-F Power Amplifier,
Modulator

The 1629 is a high-vacuuni, heater-cathode
tvpe of tube designed to indicate visually, by
means of a fluorescent target, the effects of a
change in the controlling voltage. The tube.
therefore, is essentially a voltage indicator and
as such is particularly useful as a convenient
and non-mechanical means of indicating accur-
ate adjustment of a circuit to the desired con-
ditions. Because of its 12.6-volt heater and its
7-pin base, the 1629 is particularly suitable for
service In aircraft radio equipment. In this
equipment and other equipment subject to vi-
bration and shock, the 7-pin base provides
ample friction to hold the base in its socket.

The 8000 is a transmitting triode having a
maximum plate dissipation of 150 watts under
1CAS conditions.
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-——More QRM and QRN

By Phillip Space

.. Said Johnny Bigham to his father: Jerk No. 1—“What do they make - - ?”
“Look what I got Pop, another new title— (Pointing at the Eimac antenna).
I'm Official Broadcast Station of this dis-
trict now.” Said Pop: “I’'m afraid the title
was given to the wrong member of the fam-
ily—it rightfully belongs to your mother.”
5 Jerk No. 3—“Olh! no they don’t—they make
only the wings for the planes; I know, be-
cause one of my neighbors works there.”

Jerk No. 2—*Oh, they make airplanes, com-
plete planes, because I saw ’em flying near
the plant.”

... This actually happened: Max Fisher,
W6SZ’s buddy, lives in a suburban village

near San Francisco. The train on which he Jeérk No. 4 — (Fellow with a voice like a
commutes passes the Eimac tube factory at mouthful of marbles.) “No, they certainly
San Bruno. Four commuters were bunched do not make airplane wings, they make
together, discussing the war, when the train raaddios. Look—see that aerial on the
passed the plant, and the commuters’ argu- roof of the building? The thing with the
ments then revolved around the antenna SHORTWAVES ON IT?”

atop the tube factory. It went like this: Jerks Nos. 1, 2, 3: “OH!”

N

lu\‘»\\;\w&é

Miss Match: Before you leave for the army camp in the morning, isn’t there something
thrilling you’d like to do tonight?

Mister Q: Y-y-y-yes, honey bunch, I'd like to work the Byrd Expedition at the South
Pole on 160 meters.
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Circuit Of

The Month

This manuscript begins a series of monthly descriptions of low- and semi-
high power amateur transmitters, for c.w., 'phone, or both. Eventually every
conceivable type of transmitter from 50-watts upward will be diagrammed
and treated in a technical manner. Paste the circuit diagrams in your note-
book, and within a year you will have the complete data for designing
practically any transmitter suitable for amateur service.

THE Technical Editor’s mail has as-
sumed large proportions and scores of ques-
tions are being received from amateurs.
These letters have enabled us to determine
what is required by the average amateur,
in the form of small or large transmitters,
and it is interesting to learn that a high
percentage of questions revolves around a
transmitter with a modest tube in the final
r-f amplifier. The 807, 809, 812, T40, 35T,
HK-24, and equivalent tubes are the most
popular. Many amateurs who would nor-
mally build larger transmitters have recently

50m

JONES 6A6

Osc-peLR BUFFER-0BLR

807

50

decided to be content with a somewhat
smaller job—until the war situation shows
definite signs of eclearing up. And even
though the interest in high-power transmit-
ters has declined, there is more activity than
ever among those who want to build smaller
transmitters.

We begin the series with a transmitter of
medium power output, the circuit designed
around the still-famous 6A6 dual-triode
oscillator, for we are in receipt of a great
number of letters asking if recent improve-
ments or changes have been made to this

+300v

TO
SPEECH
AmP

L_| e La
H
0os | oos

La

28 MA

+7s0v

6L6G

SOWATTS
Al F.

+300v

4375V + 1000V

100MA

Fig. 1—S8chematic wiring diagram. with circuit constants. for r-f portion of 100-1wcatt
transmitter—also a suitable low-cost modulator stage.
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If the Circuit of
the Month is to be
used for c.w. only.
the transmitter il-
lustrated to the
right will appeal
to those who like
to build profes-
sional - appearing
equipment. T his
transmitter has
two power sup-
plies. one for the
oscillator and 807
stages, another for
the RCA-812 final

amplifier.
earlier form of Jones oscillator. Study the
schematic wiring diagram, and acquaint

yvourself with the general line-up. Now let’s
proceed with the technical discussion:

The Final Amplifier

AA SINGLE RCA-812 is snggested for
the final amplifier. However, a single-tube
amplifier is 1ot as easily neutralized for
nmulti-band operation as a push-pull ampli-
fier. nevertheless the neutralizing adjust-
ment for two consecutive bands is satisfac-
tory for the type of circuit shown. A split-
plate circuit. with split-stator tuning con-
denser., preferably of the u.h.f. type, and
with an air-gap of 0.27- or 0.184 per section,
is recommended. In some cases it is de-
sirable to let the rotor “float,” rather than
to connect it to ground through a .002uf.
2,000-volt mica condenser. If this type of
amplifier is to operate in the 5- and 10-meter
bands, care should be taken to arrange the
plate circuit components so that the r-f leads
will be very short, in order to secure a high
L-to-C ratio. The final tank coil should
plug-in across the tuning condenser, and
with the shortest leads possible to the two
stator sections. The grid circuit of the final
amplifier is capacitively-coupled to an 807
buffer or doubler stage in order to minimize
the number of tuning controls. Sometimes
link coupling can be adjusted so as to give
more grid current, but this form of coupling
calls for an additional tuned circuit and more
chassis space. The 812 can be connected to
a 1.000- or 1,200-volt power supply, prefer-
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ably to a 1,000-volt supply if the amplifier
is to aperate on 5- and 10-meters. In the
majorify of cases, an input of approximately
100 watts is desired; this can be obtained
from a relatively small power supply, with
either filter choke or condenser input to the
filter circuit. since the load current will be
approximately 100-ma. For an input of 100
watts, 50 watts of sine wave audio power
will produce 100 per cent modulation. This
represents a peak audio power of 100 watts,
or approxiniately 25 to 30 watts of average
power for speech input. A pair of 6L6G
tubes, operated in class-AB,;, and a 6F6 triode
power driver stage, will supply a peak out-
put of 100 watts when connected to a power
supply which delivers the voltages indicated
in the circuit diagram.

The low voltage supply should be capable
of delivering at least 250-ma. load current
in order to supply the crystal oscillator,
speech amplifier stages, and modulator. The
modulator load will he 10,000 ohms; this load
must be held down to approximately 3,800
ohms for the plate-to-plate load of the 6L6G
tubes. A 50-watt modulation transformer
will be satisfactory for the modulator out-
put. The triode-connected 6F6 driver stage
can be resistance-coupled to a two -stage
amplifier for connection to a low-level micro-
phone.

The Buffer Stage
AN 807 tetrode is suitable for the buf-

fer or doubler stage; it will deliver approxi-
mately the same output, with the circuit con-
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stants shown, when used either as a buffer
or doubler. It is desirable to connect the plate
circuit of the 807 to a 750-volt power supply
in order to insure sufficient grid drive from
a 600-volt power supply. Short plate leads,
and as much inductance as possible in the
plate circuit, is essential for securing a rea-
sonable amount of efficiency from an 807
stage when it is doubling to 5 meters. The
shunt tuning condenser is sometimes elim-
inated, and a variable series condenser sub-
stituted so as to resonate the plate circuit
of an 807 for 5-meter operation. The tuning
range is rather narrow and requires exact
adjustment of the coil turns in order to “hit”
the 5- and 10-meter bands if series tuning
is employed. Series tuning calls for an r-f
choke in the +B lead, and a 50- or 100guf
condenser in place of the .005guf mica con-
denser shown in the circuit diagram. A
parasitic suppressor, consisting of a 50- or
100-ohm, 1-watt resistor is connected in series
with the control grid in order to eliminate
a common type of parasitic oscillation. A
combination of grid-leak and cathode bias
is shown, and with a rather high value of
grid-leak, in order to insure proper operation
of the doubler when the plate and screen
voltage are as shown.

It is usually desirable to operate the 807
as a 'doubler in the type of ‘circuit recom-
mended here, since less shielding will be
required between grid and plate circuits, and
the dinger of self-excited oscillation is prac-
tically eliminted. For 10-meter operation,
the grid circuit of the 807 would be tuned
to 20 meters, and the plate to 10 meters. For
5-meter operation, the grid would be tuned
to 10 meters, the plate to 5 meters, with the
final stage of the transmitter always work-
ing as an amplifier. If the 807 has a ten-
dency to operate with too much plate dissi-
pation' or cathode current, the cathode resis-
tor can be increased to 500 or even 1,000
ohms. | The arrangement of parts and exact
values| of plate and screen voltage may re-
quire some modification in the value of the
cathode resistor now specified in the circuit
diagraﬁl.

The Crystal Oscillator

THE 6A6 twin-triode crystal oscillator
has been popular over a long period of
years, since it is fairly sure-fire in operation
and requires no critical adjustments. It can
be used with any type of 40-meter crystal,
including the low - temperature - coefficient
cuts. The form of oscillator circuit in the
transmitter diagram of Fig. 1 uses one sec-
tion of the triode as a crystal oscillator and

" the other section as a frequency doubler or
quadrupler, since very little grid drive is
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needed for the 807 stage. The plate circuit
of the second section of the 6A6 can be made
to cover the 10- and 20-meter bands for 5-
and 10-meter output in the final r-f ampli-
fier, by means of a fixed coil and a fairly
large tuning condenser. Somewhat more
efficient operation can be obtained from a
low-C tuned plate circuit in this quadrupler
section of the oscillator. The arrangement
in the main circuit diagram allows the use
of a fixed coil for two-band operation, and
the transmitter therefore requires only two
sets of plug-in coils for the 5- and 10-meter
bands.
Other Dual-Triode Oscillators

THE type of circuit in Fig 2 is a
standard crystal oscillator-doubler with a
6A6, 53, or 6N7 dual-triode tube and the nec-
essary plug-in coils. The circuit constants
given in this diagram are suitable for any
amateur band, up to and including 160
meters. With this type of circuit it is im-
possible to use the second section of the
dual-triode as a straight-through buffer.

4350V -

Fig. 2—Standard 6A6 oscillator-doubler cir-

cuit, the output of which is on the second
harmonic of the crystal frequency.

The circuit in Fig 3 shows a neutralizing
arrangement for the tube, in order to use the
tube as a crystal oscillator and buffer or
or doubler. The form of circuit in Fig. 3
would be desirable for a transmitter de-
signed to operate in the 160- or 80-meter
bands, with 160- or 80-meter crystals.

+3sov

Fig. 3—Dual-triode oscillator with neutraliz-

ing circuit for the second section of the tube,

thereby enabling the tube to function as a
crystal oscillator and buffer or doubler.
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F. C. C. Inspectors Locate

Ingenious lllegal Transmitter

A MONTH’S search by the Federal
Communications Commission for unlicensed
radio equipment which broadcast “sure tips”
to favored bettors while horse races were
still being run was climaxed last night by
the arrest of two men and the seizure of
illegal apparatus at the Charles Town, W.
Va.. racetrack.

In early December Commission field men
discovered that two portable transmitters
were surreptitiously being put to such use.
One transmitter concealed under the coat
was employed by one of the men in the
grandstand to communicate progress of the
race to an accomplice in a rented tourist
cabin near the track. The latter utilized the
second set to flash the expected result to
conspirators listening in at outside receiving
stations. Under this system, some persons
were able to make advantageous bets before
the results of the race were generally known.

The method of operation. as determined by
Commission inspectors listening in, was
this:

At the start of the race a person could be
heard whistling on a certain radio frequency,
followed by the words “Oh Johnny” repeated
several times, and then a few bars from
such songs as ‘“Beer Barrel Polka” or “Mary-
land., My Maryland” would be sung. As the
race neared the finish the voice would sud-
denly cut in with a number, repeated until
the race was completed. Immediately after
this number was spoken, a stronger signal
on another frequency was observed to re-
peat the same number perhaps 10 or 15
times, followed by such commonplace expres-
sions as ‘testing” or “testing for modula-
tion,” and finally the words, “that is all.”
On checking the race results it was obvious
that the number in question referred to the
number of the winning horse.

By the use of highly specialized equipment
and technique. the party in the grandstand
operating the transmitter concealed on his
person was finally located. This transmitter
was adjusted to an ultra-high frequency and
the microphone extended down into the
sleeve of the overcoat worn by the operator.
To speak into the microphone, he merely
raised his hand to the back of his neck and
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appeared to be conversing with his look-out
companion, or shouting for his favorite horse
to win. To allay suspicion, he carried a pro-
gram and consulted it between races.

The grandstand tip-off man had a clear
view of the tourist camp in which the high-
powered transmitter was located, and re-
ceived acknowledgments of the reception of
his transmission by light signals flashed by
the operator at the tourist cabin. On one
occasion, the operator in the grandstand re-
marked on the air that a clothesline ob-
structed his view of the light. This announce-
ment enabled the inspectors to verify the
exact cabin in the group where the presence
of the high-powered radio transmitter had
been previously located by a radio direction
finder, even though the antenna was con-
cealed. This transmitter was built into a
trunk and when the lid was closed gave no
semblance of a radio apparatus.

Arrests were made in cooperation with the
West Virginia State Police and United States
District Commissioner at Martinsburg, after
evidence had been presented by members of
the Commission’s field operations section
personnel—Charles Ellert, Supervisor of the
Central Atlantic Monitoring Area; Assistant
Monitoring Officer Earl M. Johnson, and
Radio Operator Kenneth B. Menear.

* * *»

There Still Is No Santa Claus

~

‘ '"HRISTMAS has passed, but a Louis-
iana woman feels that many children of the
nation are dissillusioned about “Santa Claus”
as a result of remarks made from time to
time on the radio, and solicits the aid of
the Federal Communications Commission in
this connection. But the Commission is
limited by statute from exercising power of
censorship over radio programs. Inasmuch
as station licensees have the initial respon-
sibility for the selection of program material
and are interested in the reaction of listen-
ers to presentations, it is suggested that the
woman convey her comments to the manage-
ment of the net work which carried the ref-
erences to which she objects.

w
wn



with a scoop . .. a head-on

... Here weare . ..
collision with p.ctures of what the well-dressed

Ham is wearing abroad. See photos on fac-

ing page.

LI

... To start off in high gear this month, we
have red-hot news from XVESVE of Trail,
B. C., now Sub. Lieut. aboard H. M. 8. heavy
cruiser Ajax. Bill says this steel-spitting bull-
dog of the sea is the most excitingest thing he
was ever on. On duty aboard the Ajax in three
history-making battles, Bill tells me that things
started off with a chase in the Mediterranean
in hot pursuit of the elusive Italian fleet. **That
got our fighting Irish up, running away like
that.” Incidentally, Bill WAS born in Ireland.
Next came the RYPLUS engagement with six-
inchers flying around, and once in a while
through the Ajax like RF through a feed
back hose . . . the stand up and sink ‘em scrap
with the 1620-ton Italian Artigliere, which was
left wallowing in the sea with one funnel. not
quite awash. Then the drive up to the entrance
of Taranto Harbor, and the patrol duty while
the Sunderland Flying Boats and air arm
bhombed hell out of one-third of the Italian
fleet, Thrilling? Well—in addition, Bill's Ajax
churned the Mediterranean into a white lather,
protecting the Ark Royal at Cagliari during the
very heavy air bombing raid in which the
Ark Royal was ordered sunk. or else. “Talk
about spitting steel . . . gosh, you should have
seen the anti-aircraft fire . . . bombs showered
all around us, sending up geysers of H20-four-
twenty-meter wavelengths in the air . . . shrap-
nel, oh, sure! But you get used to that stuff;
it either gets you, or it doesn't.” So we see
XVESVE in the midst of the fray in the Medi-
terranean. Lots of gud luek, Bill, OM!

LI B

.. LY1S and LYW . .. Swinging the beam up
north to Lithuania, we see these two OM’s
playing a main part in the trend of events of
their small but determiined homeland. LY1J
and LY1S last spring led the vanguard of the

first Lith. troops which stormied and took by
the acme of valor the capital of Lithuania—
Kaunas. During this battle the government

shortwave station at Vilno was knocked out of
commission. Using a little Legerdemain on his
xtals, LY1J soon had his own ham rig perco-
lating in the govt. station’s place. and handled
all traffic until between bulletins and bullets he
and LY1S were able to hold an autopsy on the
government rig and patch it up to get it back
into operation. Not stopping here, these OM’s,
as a flying squad of two, rounded up many of
the SP Hams who were on the lam through
Lithuania, and lined them up for lodging and
grub. I am told that more than one of the
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It Once Was DX

By Stanley W. Johnson, W6SZ

The editor of this department expresses thanks and
appreciation for the large number of interesting items
submitted for publication. Scores of amateurs are in
communication, by mail, with our former DX associ-
ates, and it is to these men that the editor appeals for
continued cooperation in the form of news items and
photographs. With your help we can make this a highly
informative department.

SP’s thought the jig was up when they were
pounced-on by these two . . . only to find them
to be oldthmers of ham radio, trying to be-
friend them . . . instead of Gestapo agents on
a witch-hunt. Nice work, Julius and Pete!

LI I

... VES5ZM and his brother, VESAAD, uare
both in England . .. 5AAD in the Royal Cana-
dian Air Force; Bill, 5ZM, now a Pilot Officer
with the RAF. Both are slinging plenty of lead,
and—to date—stopping none. Bill says the RAF
is an xdx paradise, as so many of the xdx men
are in there pitching for (. In addition to his
hair-rasing thrills and chills in the No. 1 spot
in a flying arsenal, Bill is reported to be doing
all right on the ground also. His MC-ing" ways
haven’t dulled a bit, and the swath he is cutting
in the ranks of the G-YI.'s indicates an R-9
signal in this direction.

LI I

.+ . G2UT—whose R-9-Plus sigs made more
than one US Ham call for beefsteak to slap
over a badly bloodshot Electric Kye, is on ac-
tive dootie. His family, evacuees out of the
home QTH due to the terrific barrage of shrap-
nel from bombings and generous sprinklings
of fire bommbs, will shortly be in W territory
if W4ECF has his way about things. 4ECF has
been pouring the heat on 2UT to send the fam-
ily over here to him for the duration. We highly
compliment and praise 4ECF for his splendid
effort in this regard. . . . These two chaps are
a shining example of that warm bond of human
friendship that amateur radio extends across
3500 miles of bleak ocean. Lots of gud luck to
both of them and their YF's and kiddies.

¥ x *

... As we go to press . . . mail is pouring in
from abroad. with high praise for the principles
of the ARD and what it will mean to the
U.S.A. in the event of emergency or disaster.
War or no war, emergency or no emergency,
the potential of safety proffered by a compact
unit as the ARD is, we quote from ZE1JH,
“An indispensable, invaluable service that all
countries should have, and none should try to
be without.”

. in part time service with the
Southern Rhodesian Air Force, yet finds time
to work on a two-band rotary beam in his
garage. Says it will be finished when the “wah™
is over. And whatsamatter here . . . Congrats on
a fb Junior Op.—fighting weight 8 pounds, to
he and Mrs. ZE1JH.

. ZE1JH | ..
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... Not a man from Mars .. . just our old
friend and xdxer, GM2UU, Doug Lamb. The
old Maestro of the Scotch Airlanes all togged
out in the every day dress of an Air Raid
Warden, complete with gas mask, elbow rubber
gloves, rubber boots and klacker hanging at
waist used for arousing deadheads during gas
attacks. Note the ''bee-keeper's’” hood to keep
the mustard gas out of the ears and off the
nape of the neck. Thank Heaven, this full anti-
gas uniform has never been subjected to dress
rehearsal. That “W’ on the tin hat stands for
Warden . , . not women! As reported in De-
cember, Doug is the Chief Air Raid Precautions
Warden for his district. An outstanding xdxer,
whose sigs have been heard in the four corners
of the earth., and whose equipment and operat-
ing ability is of the best, is now in charge of
all the Home Guard, Police, Fire and Marine
radio communications equipment and responsi-
ble for the operation of same. Still a ham at

heart, Doug twiddles his HQ-120 when he has
a chance, and has snatched himself a few ear-
fuls of W sigs. Says that quite a few of the old
dx gang from both coasts were coming through
nicely during the last S8 contest, and also some
since then. All the “G” rigs were partially dis-
mantled and all final ‘‘valves’’ handed over to
the local R. I. in exchange for receipts . . . re-
deemable at the conclusion. Rx's may be op-
erated whenever the OM has the time. With
an eye to the day when this is aver, Doug asks
me to query the readers for a solution to a
problem that was bothering him when the
Austrian housepainter started going places . . .
namely: How have you W's solved the prob-
lem of erecting a four-legged tower on a peaked
or pitched roof? Write fhe editor of this col-
umn and let him know how . . . if you've been
through the mniill on this conundrum. Doug
sends his best wishes to all for a Happy and
Prosperous New Year., Special 73 to W6FUO,
K7HCX, W2JKQ, W60CH, W2KR and W61KQ.

Excerpts from Letter from J. King Cavalsky
VESAL
“I have wrftten some of the hams who are
on service but up to the present there have been
no replies—anything I have got is hardly infor-
mation as there's a war on and no info of much
use getting through.

“Amateurs in the air force leave here (Van-
couver. B. C.) almost as soon as they get a
uniform, @wnd after about a week or two in the
East they are sent to England. There they get
land jobs unless they are in the age limit and
then they can get a job on ane of the big flying
ships. Fram all aceounts the radio operators on
the bombters have been the heroes of the war,
one of them getting the Victoria Cross, which
is the highest honor that can be had in the
British forces—they usually only give it to guys
who are dead—hi! That's how scarce it is.

“Dud Meakin, one of our local amateurs, is in
the air force and stationed in one of the train-
ing camps on the B. C. coast, So far he has
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been building transmitters and from all ac-
counts they are a real success.

“Bian Naylor, VE5BI. has a commission in
the air force. He was formerly with the R. L's
office and on interference work. He has a pri-
vate flying license but it isn't worth a burnt-
out tube in the air force as his age is a little
too much so when I spoke to him he gave me
quite a recruiting talk as he is with that branch
at present but expects to take over an instruc-
ting job as soon as he can be placed. He tells
me that several Americans have joined up here.
and there is still a demand for amateurs or
service men, They start them out at leading
aircraftsman's pay which ordinarily is not
reached until the third year.

“Gieorge Schutke, VE&GS, reached the head-
lines about three weeks ago. He was the wire-
less op on the freighter “Leisioux” (I think
that is how it's spelled) which broke up in a
storm on the Atlantic about 500 miles east of

(Continued on page 76)
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All You Want To Know About The
Single-Wire-Fed Antenna

Probably all of the questions you have asked about the single-wire-fed antenna
are answered in this manuscript, prepared by our Technical Editor, Frank C.
Jones. This elaborate treatment of a particular type of antenna will be followed,
next month, with identical data on another type. The purpose of this series is
to discuss extensively one type only, so that you won't have to consult a dozen
different texts in order to piece together a lot of hit-and-miss information.

THE single-wire-fed antenna is a half-
wave resonant antenna, fed by a non-reso-
nant single wire which can be of any length.
The antenna proper is an electrical half-
wave in length at its lowest, or fundamental,
frequency of operation. The single wire
feeder is usually connected at a point on the
antenna approximately one-third the dis-
tance from either end, as shown in Fig. 1.

A 5 ¢ o

1
CENTER

SINGLE WIRE FEEDER
ANY LENGTH

COUPLING
coiL

Fig. 1

Radiation takes place essentially from the
antenna wire, rather than from the feeder.
At the fundamental frequency the antenna
has standing waves of voltage and current,
as shown in Fig. 2. The current along the
feeder, under ideal conditions, would be con-
stant—and with no standing waves of volt-
tage or current.

In the antenna proper, the r-f voltage is
lowest at the center and highest at the ends,
as shown in Fig. 2. The current is minimum
at the ends and maximum at the center. A
minimum point is usually called a node, and
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HALF WAVE ANTENNA
Fig. 2

a point of maximum current is known as a
loop.

The impedance of the antenna varies from
a minimum at the center, or current loop,
to a maximum at the ends of the antenna.
This impedance is very nearly non-reactive
at the center, and for very high antennas
it is practically equivalent to the radiation
resistance, which would be 73 ohms. For
lesgser heights above ground, the radiation
resistance at a current loop varies as shown
in Fig. 3.
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The presence of earth affects the radiation
resistance and also the terminal impedance
at the feeder connection point. Nearby oh-
jects, such as telephone and power lines, or
buildings, have a similar effect—which
means that the correct feeder point can only
be determined by experiment, if the standing
wave effect is to be a minimum on the
feeder.

THE ADVANTAGES of a single-wire-
fed antenna are (1)—its ability to operate
satisfactorily in nearly any installation,
(2)—to operate on several harmonically-
related amateur bands, (3)—the elimina-
tion of resonant feeders. It can be built
cheaply and put into operation with a min-
imum of effort, as compared to other types
of antennas.

Its disadvantages are concerned mainly
with the radiation from the feeder. The an-
tenna proper, which may be either a vertical
or horizontal rod or wire, is usually sus-
pended as high as possible above ground,
and its function is to do all of the radiating.
Radiation from the feeder may cause some
cancellation of radiation from the antenna
proper in certain directions, or there may
be a waste of radiated power at very high
angles above earth, and also an additional
waste of power by radiation into nearby
objects, such as buildings. In most cases the
feeder radiation is not of great importance,
except possibly in the case of harmonic op-
eration. For harmonic radiation a compro-
mise condition is possible; in this case the
feeder radiation is minimized for all bands
of operation, but not to the extent which
can be made by experimental adjustment of
the feeder tap-on point for any one particu-
lar band of operation. If the feeder tap on
the antenna is adjusted to the point of min-
imum standing waves on the feeder, for op-
eration on the fundamental frequency, the
antenna will not operate very satisfactorily
in the higher frequency bands. It is better
to use a compromise tap point which will
give satisfactory operation on several bands,
without consideration of feeder radiation.

The antenna should be as high above
ground as possible in order to radiate the
greatest amount of power at angles close to
the horizon. This applies particularly to
horizontal antennas, in which the antenna
gain at low angles is affected very greatly
by the earth. as shown in Fig. 4.

From the curves in Fig. 4 it can be seen
that the antenna should be more than a
wavelength above ground if full advantage
of the antenna is to beé realized. Less height
will merely result in less signal strength,
for either transmitting or receiving.
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A full wavelength in height for 10-meter
operation is approximately 34 feet, while for
the 20-meter band this height is approx-
imately 67 feet. A compromise of from 50
to 60 feet is usually chosen for an antenna
designed to operate in the 10-, 20- and 40-
meter bands. Greater height is desirable,
since the effective height in the 40-meter
band would be less than a half wavelength,
and the radiation at very low angles would
be reduced by the presence of the earth. The
cost of attaining greater heights may pre-
vent the achievement of the full capabilities
of a single wire antenna. This applies to any

simple half-wave antenna, no matter the
type of feeder connection chosen.

The curves in Fig. 5 indicate the amount
of radiation obtained at different vertical
angles of radiation above the horizon, for
the case of a horizontal antenna whose
height is a quarter-, half- or full-wave above
ground. These curves are useful for deter-
mining the relative amount of radiation at
different vertical angles for operation on the
fundamental frequency or in the harmonic-
ally-related bands. For example, an antenna
designed to have a fundamental frequency in
the 80-meter band with a height somewhat
more than 60-ft. above ground would have
a quarter-wave height above ground. This
same antenna operated in the 40-meter band
would have a half-wave height, and a full-
wave height for 20-meter operation. Nearly
all long-distance transmission and reception
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VERTICAL ANGLE OF RADIATION
Fig. 5

can be accomplished most effectively with
low angles of radiation, between 3° and 15°.
Higher angles of radiation are sometimes
useful for short-skip distances of a few hun-
dred miles. Local transmission and reception
is accomplished at approximately zero angle,
or parallel to the horizon.

The radiation from a half-wave antenna
has a circular pattern for a vertical antenna,
and a modified figure-8 pattern for a hori-
zontal antenna. The radiation at low angles
is much lower from the ends of a half-wave
antenna than in a direction at right-angles
to the wire, as can be seen from Fig. 6,

''''''' %A.ov: GROUNO AT 40° VERTICAL ANGLE

—— ﬁ‘ “ " o 30° " “
— A " “ n o 40 “ “
HORIZONTAL PATTERN OF % ANTENNA
ABOVE PFPFFCT GROUND
Fig. 6
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At zero vertical angle the radiation from
the end of a horizontal antenna would be
zero; however, at any other angle there is
some radiation from the ends. This is shown
in the dash-line curve, Fig. 6, proving that
the radiation from the ends at a vertical
angle of 30° is only 5 or 6 db less than
that which occurs broadside to the wire.
The dotted-line curve in Fig. 6 shows the
relative radiation at a 10° vertical angle
for an antenna fairly close to the ground.
An increase in the height of the antenna
permits a signal gain of approximately 10
db for the particular conditions shown in
Fig. 6 at a 10° vertical angle. From these
curves it is seen that the antenna wire
should be erected so that the two main lobes
of radiation will occur in the desired direc-
tions of transmission and reception, for op-
eration on the fundamental frequency,

If advantage is taken of harmonic opera-
tion of this antenna. it may be desirable to
orient the antenna wire so as to obtain max-
imum radiation in a desired direction in
one of the harmonic bands.

Sy

\\S\b’:?%( )

.—Qs ABOVE GROUNO AT 30° VERTICAL ANGLE

A H " LT “ "

HORIZONTAL PATTERN OF {A ANTENNA

Fig. 7

Figs. 7 and 8 show the horizontal patterns
for harmonic operation. in which the wire
becomes a full wave, or two full waves, at
the frequency of operation. The radiation
tends to become more end-fire for harmonic
operation, and with less radiation at right-
angles to the wire.

In a practical installation the direction of
the antenna wire may be be limited by the
presence of trees, buildings or power lines,
or the availability of supports for the ends
of the antenna. The radiation patterns
shown in Figs. 6, 7 and 8 will permit the
operatolr to calculate the performance of his
antenna, for either transmission or recep-
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tion, in any direction. The presence of min-
imums, or nulls, in the radiation patterns
will help to explain why stations in certain
directions can not be easily contacted with
a certain antenna installation.

A vertical antenma should not be oper-
ated on its harmonics, since the end-fire ef-
fect will cause most of the radiation to be
wasted at very high angles, or to be directed
down towards the ground. There is always
considerable loss caused by ground reflec-
tions, because the earth does not act as a
perfect mirror. The signal directed down
towards the earth will be reflected back up
by the vertical angle equal to that of the
direct ray—just as in the case of a light
wave being reflected from a mirrored sur-
face.

Length of the Antenna

THE antenna can usually be cut to a
calculated length and made to operate satis-
factorily at its fundamental frequency and
also in the harmonically-related amateur
bands. The length for fundamental or half-
wave operation is slightly less than a full
half-wave, due to the two end effects which
each subtract approximately 2.5 per cent of
a half-wave. The formula for calcnlating the
length is:

468
L=————

f

where L is the length in feet,
f is the frequency in Me.

The resonant length for harmonic opera-

tion is slightly different, since the end effect
is less. Where two half-waves of standing
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voltage or current meet on a continuous
wire, there is no end effect. The latter occurs
only at the free ends of the wire.

The formula for calculating the antenna
length for harmonic operation is:

492 (k-.05)
e ——————
f

where L is the length in feet,
f is the frequency in Mec.
k is the number of half-waves on
the wire.

It is usually desirable to calculate the an-
tenna for harmonic resonance at its highest
operating frequency, since slight errors in
length become a smaller percentage in the
lower-frequency bands.

Typical antenna lengths, together with the
resonant frequency are listed in the Table.
From these lengths a value can be chosen
which will permit operation in the desired
bands at the approximate frequency in each
case. The resonant response is broad enough

.in its characteristic so as to permit opera-

tion over an entire amateur band, especially
for the case of an antenna which has its
resonant peak in the center of the band.
Operation slightly off-resonance will tend to
increase the standing wave effect along the
feeder, in most cases, but this factor is not
a serious one.

TABLE
Frequency in Mc. Length in Feet
o = Y
Half-wave Full-wave Two-wave
3.5 134 274 555
3.6 129 266 540
3.7 126 259 525
3.8 123 262 511
3.9 119 246 498
4.0 116 240 485
7.0 66.75 137 277
7.3 64 136 276
14.0 33.5 68.5 - 139
14.2 33 67.5 137
14.4 32.5 66.5 134
28.0 16.66 34 69
29.0 16 33 67
30.0 156.5 32 65

Insufficient space sometimes calls for an
antenna wire considerably less than a half-
wave in length. It is much better to insert
loading coils at or near the ends of the
antenna, rather than at the center (or cur-
rent loop). The antenna can be made reso-
nant by the addition of inductance in this
manner, even though the physical length is
much less than a half-wave. So-called “end
loading” is more effective. even with a half-

61



wave antenna, since the most effective radia-
tion takes place from the high-current por-
tion of the antenna wire.

If the antenna is to be used for several
bands of operation it is desirable to connect
the feeder to a point one-third the length of
the antenna from either end. If the antenna
is 66-ft. long, for example, the feeder should
be connected to a point 22-ft. from one end.
This point of connection will permit satis-
factory operation on the harmonic frequen-
cies. If the antenna is to be used for one
band of operation only, the feeder can be
moved along the antenna wire a few inches
at a time—in order to locate a point which
will provide minimum standing waves of
current or voltage along the feeder. Stand-
ing waves of current can be measured in the
feeder by means of a small thermo-couple
meter shunted across a few inches of the
bare feeder wire. A more simple method of
checking the standing waves is to use a
small neon bulb, held near the feeder wire
at various points along the length of the
feeder. The standing wave ratio of 2- or
3-to-1 is low enough to be negligible. Sharp
bends in the feeder should be avoided, and
the feeder should drop away from the an-
tenna wire as near a right-angle as possible,
and for as great a distance as possible.

Coupling Methods

The simplest method of coupling a single
wire feeder to a transmitter or receiver is
shown in Fig. 9. The coupling link can be
made variable, or the coupling can be varied
by changing the number of turns in the
coupling coil. Low-frequency operation may
require as many as 6 or 8 turns in the
coupling coil around the voltage node of the
tank circuit coil, whereas operation in the
10- or 20-meter bands may require only 1 to
3 turns. It is desirable to have a good earth
connection, since the earth becomes part of
the antenna feed system with this form of
antenna. If no ground connection is used,
the various stray capacities to ground, and
to the a.c. power line, will allow power to
be coupled into the antenna. There is, how-
ever, a greater probability of BCL interfer-
ence when no external ground connection is
employed. A cold-water-pipe ground connec-
tion, or one or more metal rods driven into
the earth, will give satisfactory results in
almost every case.

A very simple coupling method is shown
in Fig. 10, where the single wire feeder is
connected directly to a tap on the trans-
mitter plate coil, through a high-voltage
mica blocking condenser of .001uf or .002uf.
This prevents d.c. plate potential from reach-
ing the feeder or antenna—which would
cause a hazard to human life,
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The coupling systems shown in Figs. 11,
12 and 13 are widely used because of their
advantages in eliminating undesired har-
monic radiation in any particular band of
operation. The pi-filter, Fig. 11, and the
simplified pi-filter, Fig. 12, are more critical
in adjustment for maximum harmonic elim-
ination than the parallel-tuned circuit, Fig.
13. It is usually desirable to ground one end
of the tuned antenna circuit, Fig. 13, when
it is connected to a single-wire-fed antenna.
The ground should not be used when this
coupling method is connected to an end-fed
antenna.

The antenna tuned circuits are always
made resonant to the desired output fre-
quency. The amount of coupling to the plate
circuit of a transmitter should be varied to
the point which loads the r-f amplifier to the
desired value of plate current. The antenna
tank circuit, feeder tap, link adjustments,
ete.,, can be made to give maximum field
strength from the antenna proper for any

Amateur Radio Defense
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particular value of amplifier load current by
coupling a simple diode field-strength meter
and short test antenna to the main antenna.
The test antenna should be parallel to the
antenna wire, and as far removed from it
as will provide satisfactory field-strength-
meter readings. A small thermo-couple mil-
liammeter or flashlight bulb, connected in
series with the antenna feeder, is a con-
venient method for tuning external antenna
tank circuits to the point which will give
maximum feeder current, and consequently
maximum antenna current in a non-resonant
feeder system. This likewise holds true for
moderate standing waves in the feeder sys-
tem.

The single wire feeder usually has an
impedance of between 500 and 600 ohms to
ground, and can therefore be connected to
either side of a current loop in the antenna.
If the surge impedance of the feeder hap-
pens to be well matched to the antenna im-
pedance, the standing wave effect in the
feeder will be a minimum.

1
as”
SINGLE WIRE
’ FEEDER 7"1' zi_,‘
7" SET
-
CAR  80DY

Fig. 14

Single-wire-fed antennas are sometimes
used in u.h.f. communication for mobile op-
eration. A quarter-wave rod, which would
be approximately 2-ft. long in the 215-meter
band, or 4-ft. long in the 5-meter band, is
sometimes grounded directly to the frame
of the car, and a single wire feeder con-
nected at a point varying from 7 to 14 inches

SINGLE WIRE
FEEDER

24A

SET

INSULATOR

CAR BODY

Fig. 15

above the base. It is possible to use a single
wire feeder with a 4-ft. half-wave vertical
antenna in the 2145-meter band by connecting
the feeder to a point 6- or 8-in. from the
center of the rod. The lower end of a half-
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wave rod must be insulated from the frame
of the automobile. In any case, it is desir-
able to couple the single wire feeder to the
1obile radio set through a small coil of
2 or 3 turns, and which has a variable
coupling arrangement to the coil in the radio
set.

“Radio Frequency Electrical Measurements”
by Hugh A. Brown, M.S.,, E.E. Published by
McGraw-Hill Book Co., New York, N. Y. Price,
$4.00. The second edition of this popular text
is suitable for college students, advanced ama-
teurs and radio engineers. The theory and prin-
ciples are explained in the fore part of the
book, then follows the procedure of how the in-
formation for the text was derived at. Fre-
quency measurements, antenna constants, tubes
and amplifiers—voltage. current and power.
waveforms, modulation, receiver and piezo-elec-
trical quantities and field-strength measure-
ments are treated generously. This book has
almost 400 pages and is a useful adjunct to the
library of any experimenter or engineer.

SUBSCRIBE NOW!

Dealer supplies of copies of A. R. D. are
exhausted quickly. The demand for this
magazine is growing fast. Subscribe now
—and protect yourself against missing

a single issue.

SAVE
YOUR

QSL
CARDS

In This HANDSOME ALBUM

Now station visitors can really appreciate con-
tacts you've made. Red Morocco Grained cover.
Gold Embossed. FREE call letters. See your
jobber or send $2.50.

GORDON SPECIALTIES CO.
1104 S, Wabash Ave. Chicago, Il
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An.inexpensive. compact stand-by c.w. set, complete with power supply, on
a single chassis. More than 75 watts input. An ideal small transmitter for
the 'phone men who wish to keep up with their code speed.

By A. W. Fonseca, W6NYQ

MY PRINCIPAL interest in amateur
radio has been confined to 10- and 20-meter
‘phone, but the growing enthusiasm in am-

Complete C.W. Transmitter and Power
Supply—ready to operate.

ateur radio from the standpoint of national
defense prompted me to keep up with the
code. Rather than add a number of circuits,
relays and equipment to my large ’phone
transmitter, I deemed it advisable to build
a complete c.w. transmitter on a single
chassis, no larger than a cigar box, and this
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little set has given excellent results. I have
worked almost everything worthwhile on the
amateur c.w. bands, and I sometimes wonder
if I don’t get more actual enjoyment out of
this “pee wee” than from the big 'phone job
which occupies an entire corner of the radio
room.

The circuit for the transmitter is shown
complete in the schematic wiring diagram.
It begins with a 6C5 Pierce Oscillator and a
40-meter crystal. This oscillator is suitable
for any one of the amateur c.w. bands, by
selecting the proper crystal and final ampli-
fier plate coil. It is not suitable for harmonic
operation. The oscillator drives a pair of
6L6G tubes to approximately 75 watts input.
A “husky” signal is put into the antenna,
and many R8-9 reports have been received
from other amateurs clear across the U.S.A.

This transmitter has no meters. A 250-ma
pilot lamp in the cathode circuit of the final
r-f amplifier acts as a tuning and keying
indicator. The plate circuit is tuned to reso-
nance with the aid of this lamp; minimum
brilliance denotes resonance. Obviously.
the lamp is lighted only when the key is
down. The grid circuit has a jack for plug-
ging-in a milliameter in order to check the
grid current, and a low-reading meter is
required because the grid current is barely
more than one milliampere, If properly built,
this transmitter would not require measure-
ment of grid current, and the milliameter is

Amateur Radio Defense



thereby obviated. A standard manufactured
type of plug-in coil with center-tap is used
in the final r-f amplifier. The newer coils,
with adjustable antenna-coil in the center,
are the type required. The neutralizing con-
denser is of the midget variety, and several
kinds are available in radio parts stores.
This condenser is mounted under the
chassis. Two resistors, 50-ohms each, are
connected into the grid circuit of the 6L6G
final amplifier, as the circuit shows. No dif-
ficulty was experienced from parasitic oscil-
lation after these resistors were inserted.
They can be small in size, 1-watt rating is
ample. The power supply is conventional
and mounted on the same chassis with the
r-f components. The filter choke is under the
chassis. A toggle switch enables the 110-volt
line to be switched on and off, and a similar
switching arrangement is in the negative-B
circuit to cut the high voltage on or off. A
resistance - capacity combination shunted
across the plate supply switch reduces the
arc across the toggle switch contacts, and
prevents this small switch from burning up,
or from carrying an arc.

The bleeder resistor is fitted with two
sliders, so that correct voltages can be se-
cured for the oscillator plate and final am-
lifier screen circuits. Not more than 250
volts should be applied to the plate of the
oscillator tube. The seemingly high potential
of 500 volts on the plates of the 6L6Gs will
not damage these tubes, because the trans-
mitter is operated intermittently only.

* x %

Another Simple C.W. Transmitter

IN MANY cases the c.w. transmitter
described in the foregoing text may be too
large for some who want nothing more than
a single-tube oscillator for telegraphic pur-
poses. The acme of simplicity and sure-fire
performance is the RK-49 oscillator dia-
grammed in the accompanying jllustration.
This is the circuit used by W6SFT, whose
activities were detailed in December A.R.D.
All U.S. districts and most of the U.S. Pos-
gessions have been worked with this little
set. The diagram is self-explanatory by rea-
son of the values shown for each component.
The oscillator circuit is of the regenerative
type, thus making it easy to operate on
either of two bands desired by merely chang-
ing the coil in the plate circuit. For 160-
meter operation on c.w. (where increased
activity is noted of late) the tank tuning
condenser should be larger than shown, but
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for operation on the other amateur bands
there need be no circuit modifications.

ANT 30‘ ABOVE GROUND 380 OMM UNTUN
BEARS NORTH & SOUTH .0‘“:0:6‘0 Line

%
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100
/)o-200
SOM-30wW
AN +430V
a
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Nl
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Jones
Cathode Regenerative Circuit for Two-Band
Operation. A 40-meter crystal serves for two
bands—40 and 20 meters, by merely chang-

One-Tube Harmonic Oscillator with

ing the plate coil. Likewise, an 80-meter
crystal will suffice for 80- and 40-meter op-
eration, with proper plate coil in the final.
The antenna is 68-ft. long, of no. 12 copper-
clad steel wire. The feed-line is spaced 4-in.,
made of no. 14 wire. This antenna and trans-
mitter circuit is in use at W6SFT, whose ac-
tivities were reported in the December issue.
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PATRIOTICALLY pledging my service to the radio defense of the United
States of America, I hereby apply for enrollment in the AMATEUR RADIO DEFENSE §
} ASSOCIATION. 1 agree to keep my radio equipment in good working order, ready to]
:meet emergencies which may arise as a result of foreign aggression or other catastro-{
phies. I agree to participate in such tests and training in preparedness to meet dis-}
P aster to normal communication facilities as may be asked of me, provided that I am]|
L not then engaged in other work which I deem more essential to my personal welfare.:

A e A

E lN RETURN for my pledge of service, I am-to receive a Certificate of Enrollment:
{ in the AMATEUR RADIO DEFENSE ASSOCIATION and am to be advised, by radio or{
b otherwise, of the activities of said association, all without financial obligation on my

P part. It is mutually understood that the costs of printing and mailing the Certificate {
L of Enrollment will be borne by the Publishers of the magazine “Amateur Radio De-{
} fense,” who pledge themselves to publicize the Association activities, to print technical}
:information which will improve the practical effectiveness of my equipment, and to {
| seek greater recognition for the amateur radio operator as a means for aiding the:

:national defense. 4
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b Measuring or Direction-Finding Equipment.. ... .. :
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:Mobile Equipment (auto, boat, plane).............. T e ey ...} 1
} Public Speaking or Writing Ability.........oooooooooiiinieen. S ]
} Nautical Instruments Owned ... et T e T saes s e nsaseseese s e T T e eee s T 1
P Membership in Other Communication NetWoOTKS. ... ,<
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\ I ]
S T S =y — :
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} AMATEUR RADIO DEFENSE, 1
: Monadnock Bldg., San Francisco. 1
A handsome Certificate of Enrollment will be mailed free to each licensed amateur:
¢ radio operator who requests it. )
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NEWS FROM WASHINGTON
(Continued from page 12)

problem. During the calendar year a total
of 705 standard broadcast stations (including
networks) reported total time sales ap-
proaching $130,000,000, making a net income
of nearly $24,000,000. They also listed a pay-
roll of nearly $52,000,000 for nearly 25,000
employees, The report of the Commission’s
special committee on chain broadcasting was
the subject of oral argument in December
in connection with its consideration by the
full Commission. Commission inquiry re-
vealed some 200 domestic stations broadcast-
ing in about 30 foreign languages. Commis-
sion action in five broadcast cases was up-
held by the United States Supreme Court.

BROADCAST (International)—Broadcast
service to Latin America was improved by
reason of the Commission requiring power
of at least 50 Kkilowatts for international
program service. In this country 13 inter-
national broadcast stations were operative.

TELEVISION—Television is now making
substantial progress with the cooperative as-
sistance of that industry and the Commis-
sion. More than a score of stations geo-
graphically distributed throughout the na-
tion have been licensed to experiment with
various types of transmission with a view
to reaching early accord on uniform stan-
dards which will enable television to move
forward on a full commercial basis. Par-
ticipating stations have budgeted a total of
$8,000,000 for this practical experimental
work. In conjunction with such effort, a Na-
tional Televigion Systems Committee, joint-
ly sponsored by the Radio Manufacturers
Associatien and the Commission, has made a
thorough study of the engineering phases of
the situation which should be helpful in
arriving at a general agreement. The con-
tinued rapid evolution of television is at-
tested by developments in color reproduction,
large-screen projection, and new service dem-
onstrations.

MISCELLANEOUS RADIO SERVICES—
Increased use of radio for miscellaneous
services is noted. Police stations have in-
creased to 6,300, aviation stations to nearly
2,000, and more than 1,000 stations are em-
ployed for forest conservation work. The
Commission clarified its rules with respect
to more than 450 special emergency stations.
This class of station has demonstrated its
ability to establish radio communication in
time of emergency.
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OHMITE

DUMMY ANTENNA

Helps You Get Peak Efficiency!

Check your R.F. Power and tune up to top
performance—determine transmission line losses

-check line to antenna impedance match—with
the famous Ohmite Dummy Antenna. Non-
inductive, non-capacitive, constant in resistance.
Mounts in standard tube socket.
Model D-1G0. 100 watts, in popular 73 ehms
and 600 ohm resistance values. Also in 13, 18,
34, 64, 100, 146, 219, 300, 400, 5006 ohm values.

Llst Prlce 05000 000000000000000000090000 $5.50
Model D-250. 250 watts, in 73 ohm and 600 ohm
values. List Price................... ...$11.00

Get your Dummy Antenna from your Jobber
todalyi! Send for free Dummy Antenna Bulle-
tin 111.

E-OHAITEW-HAH&[

Get the New Ohmite Ohm’s Law

Calcudator . . . at your Jobber
Solves any Ohm’s Law problem with one set-
ting of slide! Simple—handy, complete! Only
10c to cover handling cost. See yvour Jobber or
send 10¢ in coin now.

OHMITE MANUFACTURING CO.
4849 Flournoy Street - Chicago, U.S. A.

RHEGSTATS RESISTORS TAP SWITCHES
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Housed in a metal cabinet only 6x6x7-in.,
the improved “Super Gainer” Receiver is
nevertheless a full-size performer. The illus-
tration shows the home-made vernier tuning
dial, consisting of a standard Hal-reduction
drive coupling and 3-in. bakelite knob.

The «“Super-Gainer”
Brought Up-To-Date

0F ALL the siniple receivers de-
scribed in recent years, perhaps none has en-
joyed more popularity than the Jones Super-
Gainer. It is a superheterodyne, and has
the additional advantage of containing fewer
parts than other receivers less satisfactory
in performance. Recently an improved ver-
sion of this Super-Gainer was built by James
Welch, W6WC, and the results were so pleas-
ing that he asked us to pass the information
along to readers of A.R.D.

The receiver can be operated from a 6-volt
storage battery and a Vibrapack, or from
any other supply which delivers 180 to 250
volts for the B circuit.

The line-up is a 6L7 mixer with a triode
h-f oscillator. The output from the mixer is
amplified by a 6K7 i. f. stage. The second-
detector-audio-amplifier i8 a twin-triode
6C8G. The second detector is made regener-
ative by means of a small coil, shunted with
a variable resistor, in the cathode circuit.
This coil is not coupled to the 1,500-ke. i.f.
transformer. The cathode coil is made by
taking one section from a standard 2.5-mh.
pie r-f choke, and then removing all but
approximately 14th of the total turns from
this pie. If the coil has too many turns the
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receiver will tend to howl; if too few turns
the second detector will not oscillate. Oscil-
lation is essential for c.w. reception, and re-
generation below the oscillating point is use-
ful for increasing the sensitivity for weak
signal reception. The receiver illustrated
is equipped with coils for the 20- and 40-
meter bands only, a single set of coils being
adequate for covering these two bands in
the range of from 17- to 6-Mec. This receiver
will operate on any frequency, if proper coils
are wound.

Care should be exercised to prevent the
first detector from oscillating. The judicial
use of regeneration in the 6L7 circuit will
improve the image rejection and sensitivity
of the receiver.

Coil Data

The e¢oils illustrated in the photograph
cover the 6 to 17-Mc. range, the most
widely used for amateur and commercial
services. L,-12-14 turn. No. 20 bare wire,
34-in. long, with cathode tap 34-turn from
gronnd end of winding.

L.-11-14 turns, No. 20 bare wire, 34-in. dia.,
34-in. long. with tap on second turn up from
grounded end of winding.

L>—Antenna Coil—4 to 5 turns hook-up
wire wound around ground end of L1.
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Looking

into the Super-Gainer,

all above-chassis com-

nonents are clecarly shown. The shield plate between the

roils is grounded to the frame of the main tuning con-

denser. The 1,500-Kc. i.f. transformers are of the Meissner

Mfg. Co. type, the catalog numbers being shown in the
schematic wiring diagram.

Lo—Approximately one-fourth of one pie sec-
tion from standard r.f. choke, such as type
R-100.

CH—Output transformer. Can be primary

of standard small dynamic speaker output
transformer.

Cabinet—Standard 6x6x7-inch metal hous-
ing.

MEISSNER 1| £ TRANS
1300KC INPUT

Controls on front panel-—Main tuning dial
on dual-section .00035 variable condenser;
first detector regeneration control on 25M
potentiometer in 6L7 circuit; 10M potentio-
meter in cathode circuit of 6K7; 1M poten-
tiometer in shunt with L0. The remaining
small control knob is for the on-off switch.

MEISSNER t F TRANS
1S00KC INPUT

N? t6° 8094 6K7 NP i6-8094 6C8G
L-g i
4 L i p
’_.
1] ot o ch =
2N — -
S 250M = S00M
Complete wiring diagram of Jones
Super - Gainer. 1941 wversion. For v
e proper operation and best results =

there should be no substitution of
cireuit components.
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TURNER DYNAMIC

FEATURES

® High output level and exceptionally smooth
frequency response. Removable cable. Swivel
mounting to accommodate varying positions of
the microphone. See Fig. 2 for frequency re-
sponse.

ADVANTAGES

® JLow impedance models available for extremely
long lines. Output and characteristics remain
constant over extremely wide ranges of tem-
perature and humidity.

CONSTRUCTION
(See Fig. 1)

® Uses Alnico blue streak formula magnet
which will 1ift 10 lbs. of iron. Magnetic material
does not lose flux even after years of service.
Uses aluminum alloy diaphragm die formed to
cause 989% of compliance to be in vertical plane
increasing the efficiency of the transducer.
Complicated acoustic filter net work controls
bass response and eliminates boomy sound
prevalent in some dynamic microphones. Die
cast case hermetically sealed to insure long
life of interior. An internal hum-free transformer
uses Mu-metal core of extremely high perme-
ability permitting high primary inductance with
small physical size. Low distributed capacity of
the windings permits linear high frequency
characteristies. Transformer loss at 100 cycles
one decibel, at 10,000 cycles four decibels.

APPLICATIONS

® Ideally suited to broadcast studio, or remote
use, amateur radio, or public address. Flat type
of response reproduces music with extreme
fidelity, as well as voice. Can be used with ul-
most any existing amplifier as sufficient gain
is incorporated. When used with amplifier for
low audio gain, a pre-amplifier is necessary. A
successful circuit for a pre-amplifier stage is
shown in Fig. 3.

CIRCUIT CONSIDERATIONS

® High impedance models may le worked di-
rectly into the grid of an amplifier tube. The
input resistance should be 250.000 ohms or more.
Low impedance models should be connected to
corresponding input of amplifier. Models avail-
able in 50 ohm, 200 ohm, 500 ohm, and high im-
pedance.

MICROPHONE

DIAPHRAGM

FACE PLATE 3 YOICE COolL

ACOuUSTIC
FILTER

ACOUSTIC
RESISTANCE

MAGNET

FIG. 4

Construction of the Turner Dynamic Microphone

is clearly shown in the cross-sectional view

above. The case is hermetically sealed to insure
long life of the microphone unit.
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FIG. 2

Frequency response curve of Turner Dynamic
Microphone. This curve shows that the unit is
equally responsive to voice or music.

ADDITION OF MIGH GAIN STAGE TO AMPLIFIER
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If the gain of the audio amplifier is not suffi.
ciently high, it is a simple matter to attach a
pre-amplifier to the audio input. The circuit for
such a unit is diagrammed above. It is essential
that precautions be taken in the shielding, as
indicated by the dotted lines in the diagram.
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APPLICATIONS

EIMAC 35TG TRIODE

@ The small physical size and low interelec-
trode capacities of the 35TG make this tube
particularly suitable for operation at very high
frequencies, particularly in the range up to
100-me. It is also suitable for service as a high
power triode crystal oscillator, frequency
doubler or tripler, class-B audio amplifier, and
UHF oscillator. The tube has tantalum ele-
ments, fabricated and exhausted by the exclu-
sive Kimac process, and is unconditionally guar-
anteed against failure as a result of internally-
released gas. The grid and plate leads are se-
cured in place by means of short, high-current
carrying capacity connectors, and without inter-
nal element support insulators.

e The plate is designed to operate at a light
cherry red color at its normal plate dissipation
of 50 watts. The plate will show appreciable
red color at 17 watts dissipation, and a very
bright red at the maximum rating of 70 watts.
The color of the plate will serve as a tuning
indicator for determining resonance and degree
of loading.

® The values of grid driving power listed in
the Tables include the grid bias power loss and
the net power loss used by the grid of the tube.
The grid driving power does not include ex-
ternal tuned circuit losses, impedance mismatch
losses. radiation, and dieletric losses which may
be an important factor at very high radio fre-
quencies. The value of the grid driving power.
as listed, is nearly constant over a wide band
of radio frequencies, but due to the aforemen-
tioned losses the apparent grid driving power
may be several times that shown in the Table.
Each tuned circuit has a loss of from 5 to 15
per cent of the power delivered to it and which
is lost in the form of heat and radiation. An
impedance mismatch may take place between a
driver plate circuit and the grid circuit, since
the latter may have a value of 3.000 ohms with
no plate voltage applied to the driver stage, as
against 5.000 or 6,000 ohms when operating fully
loaded. If there is no regeneration in the neu-
tralized r-f amplifier, and if the regulation of
the r-f driver stage is reasonably good. there
will be a reduction of d.c. grid current of from

20 to 50 per cent in the driver stage when plate
voltage and antenna load are applied, as well as
an actual decrease of available driving power.

o These characteristic grid circuit losses may
cause the apparent efficiency of the buffer plate
circuit to be from 25 to 35 per cent. instead of
from 60 to 75 per cent which might be expected
by observing the actual plate dissipation in the
buffer tube. This means that a buffer stage
should have from 25 to 35 watts input to fur-
nish 8 watts of grid driving power, even at
moderately low radio frequencies. It may be
necessary to double this driving power at 30-
me., and to triple it at 45-mc., due to higher
circuit losses. A tentative rule for power input
to a grid driver stage would be to multiply the
tube values by 4 for frequencies between 4- and
10-me., and by 9 for 45-mc. If the driver stage
operates as a frequency doubler, these factors
may require an increase of 50 per cent.

e The values of power output as listed in the
Tahles are those which would be delivered to
the tuned plate circuit by the tube, and not
those to be expected in an antenna or other
load circuit.

Characteristics

5 to 5.1 volts
4 amperes
30

Filament voltage
Filament current (approx.) .
Amplification factor ..

Grid-plate capacity 1.7uuf
Grid-filament capacity .. . 1.9
Plate-filament capacity ... ... . 0.2 "
Base ...... .Isolantite, UX 4-prong
Overall height ... . 5%-in.
Maximum diameter . . .13 -in.

(Grid leads extend outward 3%-in. ‘beyond
this diameter)

Plate lead diameter . 0.070-in.
Grid lead diameter ... ... 0.070-in.
Normal plate dissipation ... 50 watts

The tube should be operated in a vertical po-
sition and with ample ventilation.

Radiation connectors should he used to cool
the leads at the glass seals.

MAXIMUM RATINGS
Intermittent Continuous
Service Service
Telegraphy Doubler
of class-B or class-C
Audio Telegraphy
Plate dissipation (watts 70 50
Plate current (ma.) . 150 125
Plate voltage . 3.000 3.000
Grid current (ma.) 35 45
F. C. C. RATING
Power output with high-level modulation . . . . 50 watts
TYPICAL OPERATING CONDITIONS
PLATE-MODULATED OR C.W. AMPLIFIERS
DC plate voltage 750 1,000 1,500 2,000 3,000
DC plate current 50 80 100 100 67
DC grid voltage —60 -5 —125 —150 —225
DC grid current ... S — .45 45 45 40 30
Grid driving power . 9 10 11 11 12
DC power input 37.5 80 150 200 200
Plate dissipation 15 25 45 50 50
Pct. plate efficiency . 60 68 70 75 75
Approx. carrier output 22.5 55 105 150 150
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EIMAC 35TG TRIODE — Continued

e Grid bias should be obtained from grid-leak
bias for best linearity during modulation. Suf-
ficient cathode or fixed bias should be used to
protect the tube against excessive plate dissi-
pation in case of failure of r-f excitation. Bet-
ter linearity can be obtained if approximately
10 per cent of the a-f voltage is fed back into

C.W. AMPLIFIER

the grid circuit in a plate-modulated .amplifxer.
Under these conditions the d.c. grid bias should
be from 3 to 5 times cut-off, and the d.c. grid
current need not be over 20 or 25-ma. Figs. 1
and 2 illustrate this feed-back circuit, which
permits better linearity of modulation and op-
eration with less grid heating and longer tube
life.

DC plate voltage ... 750 1,000 1,000 1,500 1,500 2,000 2,000 3,000
DC plate current .. 80 100 120 90 140 115 150 100
DC grid voltage ... -50 —50 —100 —T5 —300 ~—100 —400 —300
DC grid current . 30 30 35 30 35 30 30 30
Grid driving power 4.5 5 8 6 16 7 18 15
DC power output 100 120 135 210 230 300 300
Plate dissipation 5 40 45 45 70 70 67.5 70
Pct. plate efficiency . 60 60 62.5 66 66.66 70 77.5 76
Approx. power output ... 40 60 5 90 140 160 232.5 230
FREQUENCY DOUBLER

DC plate voltage .......... 750 1,000 1,250 1,500 2,000

DC plate current 44 100 72 5 62.5

DC grid voltage .. —200 —300 —300 —400 —600

DC grid current . 10 30 25 20 20

Grid driving power 4 14 12 12 16

DC power input ... 70 100 90 112.5 125

Plate dissipation 42 50 50 50 50

Pct. plate efficiency 40 50 45 55 60

Approx. power output 28 50 10 62 75

® The load circuit must be adjusted carefully
to obtain these values of plate dissipation and
efficiency. The tube should never be operated

as a doubler with less than 6 times cut-off bias;
higher values of bias will result in higher effi-
ciencies.

CATHODE MODULATION
DC plate voltage cereeeeeeee 1,000 1,000 1,500 1,500 2,000 2,000
DC plate current . 55 72 70 100 67 5
DC grid voltage ... —200 —200 —150 —250 —350 —350
DC grid current 10 20 10 18 5 12
Grid driving power .. 3 7 2.3 7.5 2 6
Peak AF grid voltage 11 100 120 150 150 140
Peak AF cathode voltage.. 385 600 630 900 800 1,200
Avg. AF power (sine wave) 10.5 21.5 22 45 27 45
DC power input ... 55 72 112 150 133 150
Plate dissipation ... .. 29 25 62 52.5 60 52.5
Pct. plate efficiency 47 64 45 65 55 65
Approx. carrier output .. 26 47 50 97.5 73 97.5
Cathode load impedance 6.800 8.300 9,000 9,000 12,000 16,000

® Values are shown for 20 and 30 per cent
A F power to DC power input, since 30 per cent
ratio gives a modulation characteristic with
better linearity. Less audio power requires op-
eration at lower values of grid current, plate
current, and plate efficiency. Fairly heavy an-
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tenna load is required. Values of current for
push-pull operation will be doubled, and the
cathode modulator load impedance will be
halved. The peak values of AF voltage for sine
wave conditions can Dbe converted into RMS
values by dividing them by 1.41.
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ENGINEERING APPLICATIONS

EIMAC 35TG TRIODE — Continued

127 TUBES

5V

‘ ANT LINK :

207 RODS

+ HY

Typical 2V,-meter tuned-plate-tuned-filament oscillator with pair
of Eimac 35TG triodes. The plate circuit can be adjusted to the
desired frequency by means of a slider, as indicated in the circuit
diagram. The filament rods are tuned to a quarter wavelength by
means of a midget tuning condenser. No coupling is required be-
tween the parallel-rod circuits. The antenna can be coupled to the

plate rods by means of a hair
in such a manner t

insulators

DC plate voltage .
DC plate current ...
Total DC grid voltage .

DC grid current ...
Peak AF grid voltage
DC power input ...

Plate dissipation ...
Pct. plate efficiency ...
Approx. carrier output .

@ Carrier shift and non-linearity can be min-
imized by including a grid-leak resistor in
series with the fixed bias source. No additional
AF power is required for voice communication

CLASS-B AUDIO AMPLIFIER (2

DC plate voltage .

750
Zero signal DC plate current B 100
Max. signal DC plate current ... .. 250
DC grid-bias voltage e 0
Plate-to-plate load impedance . 5,500
Power output ... S 100

® A push-pull 2A3 driver stage may be used
with a driver transformer having a
primary
—— ratio = 1:3
14 sec.

UHF AND FM OPERATION

e Very low interelectrode capacities and short
r-f leads in the 35TG make this tube excellent
for UHF service as a frequency multiplier,
neutralized class-C amplifier or oscillator. The
plate input power should be limited to a value
which will cause not more than 50 watts plate
dissipation for continuous operation. The higher
radiation, dielectric and circiut losses in the
UHF region below 300-mc. usually prevent the
attainment of high efficiencies. The apparent
grid driving power is greater than at low fre-
quencies, and the available r-f output into the
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-pin .
hat the coupling can be varied.

VOICE COMMUNICATION — GRID MODULATION

link, supported on stand-off

1,500 2,000
67 50
—100 —300
@ 1
84 100
100 100
70 70
30 30

30 3

if the grid-leak is by-passed with a 1- or 2-mfd.
condenser. Heavy antenna loading is required
(coupling should be increased beyond the point
of max. antenna current).

Tubes)

1,000 1,250 1,500 2,000
50 40 35 35
300 265 230 200
—22.5 -32 —45 —67.5
6,500 9,600 15,000 24,000
160 190 225 265
desired load circuit is less. Reasonably high

circuit efficiencies can be attained by the use
of carefully designed parallel-rod or concentric
quarter- or half-wave resonant lines in place of
coil-condenser tuned circuits. The 35TG is much
more desirable for UHF service than the 35T,
due to the grid lead arrangement in the former.
The 35TG is easier to drive than low-mu tubes.
in UHF circuits, since it is less difficult to ob-
tain low values of r-f grid peak voltage and
high grid current than the reverse of these.

® The r-f currents in the grid and plate
leads through the glass seals will be much
higher in the UHF region, since the interelec-
trode capacities become a large portion of the
tank capacities with a corresponding large por-
tion of r-f tank current. This point must be
observed when testing new UHF circuits, or
conventional circuits having UHF parasitic os-
cillations, since excessive heating may cause
tube failure.
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PRICED FROM @ﬂﬂﬂm
B35 CRYSTALS

For uniformly reliable operating character.

istics there are none better than Bliley
Crystal Units. Ask your Bliley Distributor
for a copy of descriptive circular A-8.

BLILEY ELECTRIC CO., ERIE, PA.
i e —————

RADIO
OPERATORS
WANTED

® The National Defense program is cre-
ating innumerable openings for Commer-
cial Radio Operators. Now is the time to
capitalize on your radio training and
experience by obtaining a cemmercial
operator's license and taking advantage
of the many opportunities presented.
The “RADIO OPERATORS LICENSE
GUIDE” has been especially prepared as
a studv and referenee manual for those
radiomen having considerable training
and experience who are unfamiliar with
the exact requirements for a commercial
operator’s license. Containing over 1,250
questions and answers to the new type
examinations, it will aid you to success-
fully pass the tests. Only three dollars
from your local parts distributor.

WAYNE MILLER

Chicaco, I, THE ENGINEERING Burpc.
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It Once Was DX

(Continued from page 57)

Newfoundland. I've been expecting him home
most any day but haven’t any word as yet.
“AMATEUR RADIO DEFENSE is sure f.b.
and it kind of makes you have an itchy hand
to get back in radio again—got a hunch I'll be
making up a receiver again and get back to
speed just in case we need it and this war goes
on long enough. And the good old U. S. A.
won’'t he making any mistake if she keeps her
am:ateurs under her wing, for in any emergency
thev are mighty useful people to know.”
Note: Cavalsky was in the first World War,
enlisting when he was under age and serving
with the Seventy-Second Highlanders at Vimy
Ridge and several other important campaigns.

®  x

. VE3IM . . _ now in G is an instructor
with the Royal Canadian Air Force, getting the
“YM's” to tryv out their fledgling wings.

LI I

... VK2EO and VK2FF are both in the Royal
Navy . . 2EO ashore at a naval base down
under, and 2FF in the Mediterranean on a bat-
tleship.

*  x %

.. VK2NO, a Commniissioned Lieutenat in the
Signal Corps, still in the land of the Kangaroos.

* & =

.. . VK6NP last heard from captaining an out-
fit som’ers in G.

LI

.. . VU2FO—our old pal and xdxer—now hold-
ing down a plenty hot spot in the Royal Corps
of Signals som’ers in G, still listens in on 20
meters and wishes he could answer some of
the b W sigs he hears. “Patience, Laddie!”

* = »

.. . ZEWUM . of 20 meters now with the
Southern Rhodesian Signal Corps stationed at
Salisbury. All gear stowed with 1JH in BYO.
Reg, 1JM, says that for 6 mos. they were under
canvas on good old hard terra firma . . . now on
mattresses in barracks. Says the Sig. Corps
isn’t just all pounding brass, to-wit: “Plenty
of housewifely dooties. such as . . . washing,
scrubbing, polishing. dusting, ete.” And he says:
Oh. yes! Guard DOOTY'!" When not mani-
curing the barrack floors. thev are pumping
Morse on flags, heliograph. lamps, and using
telegraphy and radio telephone.

- - -
. ZENWJZ . . . now Corporal Steve Wright—
to U . . . Southern Rhodesian Air Force.
* - .

.. . ZS6BT is ready to jump up another
‘“Knotch” from present rating of Lance Cor-
poral in the South African Sig. Corps. “Go to
it, Matey!”

. * -
- . . 73 for this time, and shoot me the dope on
any xders vou come across. . . . Mail to the

attention of the DX Editor, ARD, Monadnock
Bldg.,, S. F.—WS6SZ.
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ANTENNA TOWER DESIGN
(Continued from page 29)

for yourself with an experimental three-
link brace, made by forming a triangle of
three sticks, and then applying pressure to
any side in an endeavor to distort the tri-
angular pattern. Next try a four-link brace,
and see how easily it can be unshaped or
distorted. The double cross-bracing need
not be used along the full height of the
tower; in Fig. 1 this method of cross-bracing
is carried to approximately one-half the
total height.

It is important to relate that all measure-
ments, as given, are for one side of the
tower only. Because the tower has four
sides, it is therefore obvious that four pieces
of each material must be cut for each piece
measured.

The material is bolted together by 34-in.
carriage bolts, up to the point where the
side members of the tower reduce in size to
2 x 2 inches; then I4-in. bolts are used.

Splicing of the side members is accom-
plished as shown in Fig. 2. A typical cross-
joint assembly is shown in Fig. 3. Angle-
iron pieces of the proper width are bolted
to the tower where the butt splices are made.
The torsion braces, of which there are two,
are illustrated in Fig. 4; the details are self-
explanatory. These braces are essential for
counteracting torsion caused by the rotation
of the beam antenna. The braces also made
the tower more rigid, because additional
three-link mechanisms are thereby added to
the center of the struecture.

Several coats of paint are applied to each
piece of material before the tower is assem-
bled. The concrete foundations for the four
side members are fitted with angle-iron sup-
ports to which the base pieces are bolted.

The lumber for this tower is No. 1 com-
mon, straight-grained. It is purchased in
wide pieces, then ripped to correct size. By
this means, considerable saving in cost can
be made. The cross-braces are cut from 1-in.
stock, ripped to 1 x 2-in. The long, ver-
tical side members are cut from 3-in. stock,
trimmed to 215 x 214-in. for lower portion of
the tower, and the 1 x 3-in. cross-braces are
cut from 1-in. x 12-in. stock.

The photograph shows the completed
tower, but without the rotary beam mech-
anism at the top. It must be agreed that
the design and appearance are so pleasing
that the neighbors will hardly suspect the
owner of the tower to be an amateur. Why
advertise to the world that you are a “ham”,
by building a ‘“weak-kneed” contraption,
when it is no more difficult to do the job
right in the first place?
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Technical Information

free of charge
to Readers of

AMATEUR RADIO
DEFENSE

x

Avail Yourself of This New Service

x

¥ Your Problem Can Be
Solved, Our Engineering
Staff Will Solve It For You

EACH member of the Technical
Staff of Amateur Radio Defense is a sea-
soned, capable engineer. All are licensed
radio amateurs, all have had years of
experience in commercial radio engineer-
ing laboratories. These men have de-
signed scores of amateur transmitters,
receivers, transceivers, test equipment
and other devices. They have served the
Governmental, Broadcast, Marine, Police
and Aircraft radio communication in-
terests.

DIRECTED by our Mr. Frank C. Jones,
this staff of engineers is at your service
—ready and willing to help solve your
difficult problems. The answers will be
published in the pages of this magazine,
in a new department entitled—The Engi-
neering Service Bureau. It will be a
regular monthly feature. Send your ques-
tions by airmail, so that they can be
answered in the next issue.

Address your correspondence to:

Engineering Service Bureau
Amateur Radio Defense
Monadnock Building

San Francisco - - - - California
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REAL L.H.E.
PERFORMANCE
WITH THE

eThis cap
and guard

harness all
electrons. ..
giving more
U.H.F. pow-
er perdollar.

raice $0.79

As a Class “'C" amplifier in properly
designed conventional circuits the
54 GAMMATRON is capable of
amazingly high plate efficiencies.
70 per cent efficiency at 125 mega-
cycles is a representative value. This
unusual performance is due to spe-
cial grid and filament design, close
grid to filament spacing, short, cor-
rectly placed leads, and complete
enclosure to all electrons in the fila-
ment to plate space. This last feature
provides that all electrons perform
useful service. In ordinary tubes
many are wasted due to escape at
the plate ends causing glass failures
due to bombardment, low output
and high plate loss. This new con-
struction virtually eliminates plate
voltage restrictions and opens up
new U. H. F. tube applications.

WRITE FOR DATA.

76

TAKING THE CURSE OUT OF
CIRCUIT DESIGN

(Continued from page 45)

formula. This problem can be greatly sim-
plified by using a single-layer coil whose
length and diameter are approximately the
same. Under this easily-obtained practical
condition, the chart in Fig. 2 gives an ap-
proximate solution of the problem.

This chart also consists of three scales:
That on the left is graduated from 0.75 to
2.25, corresponding to coil diameters of
34~ 1., 114-, 115-, 134-, 2-, and 214-in.; these
figures also represent the length of the cor-
responding winding. The scale on the right
is graduated with respect to the number of
turns, from 3 to 100. The intermediate scale
is graduated from 0.5 to 200 micro-henries.
When any two of the three factors,—number
of turns, diameter (or length), and induc-
tance,—are known, the unknown third fac-
tor may be found by connecting the two
known factors on their respective scales
with a straight-edge and reading the un-
known value where the straight-edge cuts
its corresponding scale.

The broken line across the chart, for ex-
ample, show that an inductance of 10 uh is
given by 20 turns on a 114-in. coil. Reference
to a wire table shows that 20 turns of No.
14, or any smaller insulated wire, can be
wound within a length of 114 in. If it were
desired to obtain 10 gh from a No. 34-in.
coil, a straight line connecting 0.75 on the
left hand scale and 10 gh on the intermed-
iate scale will be seen to cut the right-hand
scale at 28. The equivalent of 28 turns along
a length of 34-in. is 37 turns per in., which
specification is met by No. 28 enamel wire,
or smaller, as shown by the wire table.

Fig. 2 is based on the widely used formula

0.2d*n*
= — microhenries
3d + 97

where d is the diameter of the coil in inches,
! is the length of the winding in inches,
and n is the number of turns. When 1 =d,
the formula reduces to

V60L/d

Thus, corresponding to the previously cal-
culated value of L =12.92 and using a 1-in.
coil, we have

n = V60(12.92) = 27.8 turns,

for which the wire table calls for No. 20,
or smaller wire.
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Three-Tube
Portable
2V5-Meter
Transceiver

l N some instances of portable
214.-meter band operation it is necessary to
have a unit which is light in weight and has
its power supply self-contained in a small
carrving case. This consideration practically

===l

The transceiver should be thoroughly tested

before it is installed in its carrying case. A

temporary antenna-rod assembly is illus-
trated in the photograph above.

dictates the use of 115-volt filament-type
tubes which are more microphonic and much
less efficient than the equivalent 6.3-volt
tubes. The 115-volt tubes can be made to
operate satisfactorily, yet they require more
testing and experimenting in a 214-meter
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The complete 2V45-Meter

in a
deluze carrying case which has ample space

Transceiver

for holding the A-. B-, and C-batteries. The
microphone is a standard Western Electric
F-1 unit, in a special housing.

transceiver, in order to obtain satisfactory
results, The transceiver illustrated in the
photographs gives good service as a trans-
mitter but is somewhat critical for operation
as a super-regenerative receiver. A type
1G4G triode is employed in a circuit which
is a modification of a parallel-rod system.
The two coils in the grid and plate circuit,
consisting of 4 turnus of No. 14 wire, the coils
having a diameter of 14 inch, are series-
tuned in the 2l4-meter band with a 100upf
variable condenser. This type of circuit is
slightly less efficient than a well-designed
parallel-wire or rod circuit but has an ad-
vantage in that far less space is required.
This form of 215-meter circuit will function
extremely well with a 6-volt tube, such as
a tvpe 7TA4. 1t is more efficient than a par-

allel coil and condenser circuit, which is
sometimes used.
A quarter-wave 40-inch rod is loosely

coupled to the grid of the oscillator tube
through a small mica trimmer condenser
which has its adjusting screw removed and
its top plate bent outward at quite an angle
from the lower plate.

The 1G4G tube acts as a modulated os-
cillator for transmitting, during which time
the plate circuit is connected to the plate
of the 1Q5GT modulator tube, and the grid-
leak is reduced to 20.000 ohms. For receiv-
ing, the 1G4G tube acts as a super-
regenerative detector, resistance-coupled to
the grid of a 1G4G audio amplifier. The

s



Complete Circuit Diagram of the
2v4i-Meter Transceiver. Although the
diagram calls for 5 turns of wire on
the UHF inductances, it is often
found that 4 turns will suffice. The
builder is advised to experiment
with various values of inductance.

40" ROD

5T Ntis %“Duu EACH
-4

AAA

AAA

MIKE

-

L1 IV}
MW O H
SINGLE > B soM
BUTTON . 3
CARBON 4
{ 3

AAAAA
vWW
]
z

1Q5-GT

= «.sv (10.8v)

1Q5GT power pentode then becomes a sec-
ond audio amplifier stage, connected to a
small PM-type londspeaker, mounted on the
chassis of the set. The first audio amplifier
connects to a small transformer and a single-
button carbon microphone when transmit-
ting, and to a 1-megohm audio volume con-
trol for receiving. The super-regenerative
detector grid-leak of 250,000 ohms, in series
with a 20,000 ohm resistor, must sometimes
be of some other value in order to get the
transceiver into proper operation when the
unit is being tested for the first time. Slight
differences in construction, placement of
parts. or condition of tubes may require some
small modification in circuit constants. It
is more difficult to obtain satisfactory super-
regeneration with the 115-volt tubes than it
is to secure good results for transmitting.
The two-stage audio amplifier is primarily
included for the purpose of obtaining suffi-
cient audio output for loudspeaker operation.
The microphone input transformer does not
require as much step-up ratio as in the
usual transceiver; this permits the use
of a midget voice-coil-to-pentode-plate-circuit
output transformer for service as a micro-
phone transformer. The output and input
transformers are both of the same type.
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The 1G4G r-f tube is mounted upside-down
through a hole in the chassis in order to
have the socket terminals close to the tuning
condenser. The two 4-turn r-f coils are
mounted between the tuning condenser term-
inals and the grid and plate terminals. The
two so-called 5-meter r-f chokes which are
connected in series with the filament leads
of the r-f tube are mounted parallel to the
tube with the lower ends of these chokes
.extending through holes in the chassis, as
can be seen in the photograph.

The send-receive switch is of the 4-pole-
two-position rotary type. which changes the
set from transmit to receive. The toggle
switch for opening the battery circuit is a
double-pole-single-throw type, which opens
both the A- and B-battery circuits. The
transceiver will operate from a 90-volt
B-hattery, but greater output and better
super-regeneration will be obtained from a
135-volt supply. If a 135-volt B-battery is
used, it will be necessary to increase the
(-battery bias to 1014 volts, as indicated in
the circuit diagram.

A single 115-volt battery supplies current
for the filaments of the three tubes, and
also for the single-button carbon microphone.
The 4-, B- and C-batteries fit into the lower
portion of the transceiver cabinet.

Amateur Radio Defense
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THE screen-grid tube, large or small,
has long been a favorite among many ama-
teurs. Pentodes and tetrodes also enjoy a
wide following. DMuch can be told about the
proper operation of these tube types., and
much will be told in the forthcoming issue.
Several tube experts, among them an engi-
neer responsible for major improvements in
pentodes and tetrodes. are putting the fin-
ishing touches to a bang-up technical manu-
seript. To cap the climax, our Frank C.
Jones will add comment of his own. All in
all, this should prove a mighty interesting
bit of reading — because the information
comes from men who know precisely what
the amateur is up against.

P

TO make this multi-element tube mate-
rial more than ever informative, we will
give complete details for the design and con-
struction of an ultra-modern transmitter
with single-ended or push-pull pentode r-f
amplifier. The output from Clayton Bane’s
E. C. 0. (described recently), or from a
manufactured Signal Shifter, such as the
Meissner, can be fed directly into the final
amplifier.

A * *

ANOTHER antenna type will be
treated comprehensively by Frank C. Jones
in the saine manner as his treatment of the
single-wire-fed antenna in this issue. He
will make an all-out effort to cover every
phase of all types of sky-hooks, but if. by
chance, some of your puzzling questions
still remain unanswered we will appreciate
word from you by mail. The purpose of
this series is to gather all information pos-
sible nnder one “roof”. so that you won't
have to hop-skip-and-jump to get the facts
on the particular type best suited for your

purpose.
* Ed *
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THERE will be another “Transmitter
Circuit of the Month” in the next issue. This
material will revolve around the smaller. in-
expensive transmitters. Eventually, every
popular combination of transmitter tubes
will be incorporated into a successful cir-
cuit. and by the close of the vear you will
have in your possession a valuable file of
sure-fire transmitter data. Then you can
buy almost any make or type of tube, or
seleet a handful at random from your spare-
parts box, and design a transmitter of your
choice around these bhottles. Breadboard
models of each transmitter are being made
ready so that each circuit can be serntinized
thoroughly before the information is passed

along to you.
* & ”*

THIC Battle of the Elements begins in
our next issue. Not a battle between Spit-
fires and Messerschmitts
in the stratosphere, but
the ever-present battle
among the proponents
of the several materials
useful for vacuum-tube
elements. Some prefer
a carbon anode, others
swear by tantalum, and
there is another group
which insists that molybdenum or some
trade-named plate material is best. It is to
be a friendly battle. editorially and from
the technical side, and no foul punches will
fall. The information is bheing made ready
for us by engineers who know their anodes,
and each contributor will tell why he pre-
fers a particular material.

£ * A

LA'I‘EST data on cathode modulation
will be treated in March A4.R.D.. together
with a number of interesting circuit appli-
cations and better-than-ordinary construc-
tional designs.

& * &

l‘EGRETFULLY we announce that
space did not permit the publication in this
issue of W6SSN's rotary array adjusting de-
vice. nor the data on a complete transmitter
now under construction by Mrs. W6ESSN.
The material will be published next month.

* * *
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THERE IS NO SUBSTITUTE FOR EXPERIENCE

Whether STANDARD or SPECIAL
UTC has a transformer for every purse and purpose
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TURNER

Microphones

for Efficiency
and Dependability

Pep up your rig with a new Tumer Mike.
Enjoy true broadcast quality, professional
appearance and sure-fire performance at
low cost. Amateur and commercial
users the world over find Tumer Mikes
answer their most exacting demands.

odel 33D Dynamic

Il satin chrome finish of this dynamic
mike adds class to your rig. Ninety degres
tilting head gives semi- or non-directional
pick-up. Twenty-five foot Balanced Linc
removable cable set permits operation
under noisy circuit conditions. Output
level — -54DB. Range 40-9,000 cycles. Rug-
gedly built for P.A. or recorder work.
Built-in transformer free from hum pick-
up. Can take bad climate conditions and
withstands rough handling. One hundred
ft. lines possible with high impedance unit,

del 22X Crystal W50 oG e o A HE S
Ith Tl|t|ng Head foot cable set. ... . ... . . List $23.s°

200, 500 or high impedance, $
e-appeal and performance with this with 25 foot cagle set.... Lt 2 s'oo

reamlined satin chrome plated mike. Deduct $1.50 for 8 foot Cable Set.
h for voice or music. Head tilts full
egrees for semi- or non-directional
up. Cable can be changed withont
ni;:g mi}(e. Built-in ‘‘wind gag™’; ng
t from close speaking. Diaphragm guar
built in. Large capacity crystaf permits MOdel 33x CryStaI
g mike lines to be run with minimum
s of level. Inertia type case absorbs Same in appearance as 33D, our finest
echanical shocks. Crystal impregnated crystal microphone with semi- or non-
a1nst moisture and changes in barometric directional operation. Profcssl'ona.l appear-
essure. Exceptionally frece from feed back. ance, rugged, satin chrome finish, with
ange 30-7,000 cycles. High level -52DB. crystal impregnated against moisture.
ugged, dependable. Features equal to Automatic barometric compensation. Tilt-
any $25 mikes. Complete ing 90 degree head permits operator to
ith 7 foot cable set. .. . List 16.50 spcak or sing directly into mike without it
being in line of vision. Removable 25 foot
cab}e set. High output of -52 on wide 1mnge
. of frequencies. High capacity crystal per-
MOdel 22D DYna mic mits lc?ng lines to be run withzut frequency
. . . discriminations and minimizing loss of
ntical in appearance with 22X. Rugged level. Response 30-10,000 cycles. Larger,
nstruction; dependable performance. heavier unit than 22X with wider response.

ith 7 foot cable set - " $2°.00 mg‘?anl; electacbl‘:ite}; 25 foot’:a—t $22.so

Add $1.50 for 25 foot cable set. Deduct $1.50 for 8 foot Cable Set.

Write for Catalog AH Describing Complete Turner Line

/
10 Ja/me/z ormpanis
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ophones Licensed Under Pazents of the Brush Development Co.

Model 44X Crysta

Selective Directional

Nowr you can choose the sound you want 1
amplify. Model 44X has 13-15DB differe
tial between front and rear pickup, o
microphone can be considered dead at th.
back. Eliminates audience noise and back
ground disturbances. Reduces feedbhack and
reflections. Allows operation in accoustic-
ally bad spots. Ninety-degree adjustable
tilting head allows non-dircctional pickup.
Unusually high kevel -58DB when used
with standard 25 foot cable. Lines up to 50
feet may be used with no frequency dis
crimination and a minimum loss of level.
Range, 30-10,000, cygles. Finished in satin
chrome, fits any 5/8-27 stand. Moisture-
proof crystal, automatic barometric com-
pensation, blast proof, mechanical-shock
proof .

i f
clmr;{)elf:ec:lvl;ltehszei . o,o,t. List $ 2 7 " 5 o

Model VT-73 Microphone
Stand and Cable

Double your power
with VT-73, built es-
pecially for voice trans
mission. Speech fre-
quencies emphasized by!
Ccreating a rising curva-
ture of response be-
tween 500 and 4,000
cycles. Crisp, clear sig-
nals, even through
QRM. Combination
microphones, handle
and stand, weighs 27
ounces. Anti-resonant
cable. Climaticall
scaled. Fully RF shield-
ed. Won't blast
close speaking.
output -S0DB. Finisk «d

::rl;rt::ghonc .b.laf:k and List $ 18-00
Model 99 Dynamic

Was chosen as Official
Mrike at W6USA, Cali-
fornia Exposition.
The most rugged mike
we can offer. Gun-
metal finish; profes-
sional appearance.
Output -54DB. Range
40-9,000 cycles.

i $27.50
200 ohm, 500 ohm, or

L™ $29.50




