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Do you farer—

160 meters—the friendly rag-chewers” band for medium and short distance

80 meters—the traffic man’s band for distances up to 1,000 miles or more

10 meters—ew only and good for hundreds of miles by daylight and world-
wide range at night. But—oh, boy —the QRM

20 meters— Worldwide range—but of limited value for medium distance,
and usually dead late at night

10 meters— Phenomenal worldwide DX with low power—but open only a
portion ol the day

5 wmeters—the dandy band for crosstown rag-chewing—with occasional
DX 1o 1,000 miles or more

Band Switching is Easy When You Use
MALLORY HamBand Switches

You may not agree with our brief charaeterization of cach band
Tioweser, there i< one point on which agreement is certaing no one
band has afl the desirable characteriatios. i only by rapid band
awitching that you can enjoy all the benefits that amatenr radio
can offer. P
Band switching is ea2y when vou use Mallory HamBand
awitches, "y pe 160C. e expecially for amateur rer-

viee., with exelusive long life, high efficiency features, Find

out abont these improved transmitting switches, Ask your
distributor or write for Form Y-016 which gives complete

technical details. L

P. R. MALLORY & CO,, Inc.
INDIANAPOLIS INDIANA

APPROVED Cable Address—PELMALLO

PRECISION PRODUCTS
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Model S 30 Radio Compass and
Du‘ecuon Finder covers from
"00 to 3000 kc (1500 to 100
meters) on 3 bands—Beacon,
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tenna. Power supply in separate
cabinet. Operates from

hall;

35
“e;#%

volts.: l

;5»‘_, .
icra 'l'EI'S inc.

llCAGO U. S, A,

USED BY 33 GOVERNMENTS '; SOLD I;N 89 COUNT" IES

; v P4
1 A{ :;! 7 1

ﬁﬂa PORTAB

RECEIVER 1

Model S-29 Sky Traveler operr ;
ates on 110 volt AC or DC ot
from self-contained batteries.

(553 t0 9.85 meters) on 4.bands.
Built-in collapsible anterna ex-
tends to 3 feet. Batrery life pro-
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c/mrgmg ¢ircuit. Automatic noise
nifer, efectrical bandspread,
, -mspeaker, etc $59 SONET
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Madel SX-28 Super Skyrider is a S;Ebu_j:d, 15 tube re: -

ceiver giving you ccmplete front pamel control iover

. calibrated
. micrometer scale on main
tuning knob . . . 6-position selectivity control .

band pass audio filter . . . qutomatic noise limiter . . .

new crystak filter circuit . |
¢ mechomism = . -
every phase of the circuit. 2 stages of p}gseléciioﬁ
. . . high ficelity push-pull audio . .
electrical bandspread . .

. ball bearing tuning
semifloating main tuning and band-
spread condensers. Covers 540kc to 43mec.
is exact rack size.

Panel
Chassis has rigid girder con-

stuction. Hallicrafters-Jensen Bass Reflex speakers
available. With crystal and tubes, less only
speaker . . . . . .. .. ... ... $159.50 NET

USED BY 33 GOVERNMENTS ¢« SOLD IN 89 COUNTRIES

Madel S-27 is
communications receiver to incorporate Frequency
Modulation 3 bands: 27 to
46mc; 45 to 84mc: 8l to 145mc. Switch changing
from FM to AM reception. Acomn: tubes in RF. and
newly developed _gonverfér‘% aystem. High gain 1853

the first general-coverage U.H.F.

reception. Covers

tubes in LF. Btages. Beam power tubes and 6C8G

a |11

1o

phase inverter in A.F. Amplifier. A VR 150 volt-
cge regulator tube
electrical stability.

is used to assure excellent

955 plate-tuned oscillator. LF.
selectivity automatically sharpened to receive am-
plitude modulated U.H.F. signals or broadened for
- wide band frequency modulated signals. With tubes,
less only s}igdker

$175.00 NET
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Chats with the Ediford

The American Way in Radio

“URING the Spanish-American war a
top-sergeant lined up his men and barked:
“If any of you guys can repair a typewriter,
step forward — the Captain wants to see
you!”

In that particular company there was one
typewriter and, as the top-sergeant diseov-
ered, just one man who could repair it and
operate it effectively. For in those days, if
you can imagine, typewriters were pretty
much of a novelty. The one man who saved
the day had a reputation in his home town
for being a sort of Thomas A. Edison. He
was the town tinkerer, the boy wonder who
put things together and made them work,
It just hapened that among the articles he
had tinkered was a busted typewriter. It had
given him an opportunity to learn the ins
and outs of the machine, and he had devel-
oped considerable skill in using it.

Naturally, he was invaluable to the Amer-
ican forces in Cuba.

This incident might be called an example
of “the American way.”’ It illustrates why
Ameriean soliders and sailors and marines
shoot straighter than any other fighters. It
explains why American flyers are better
than anybody else’s best. And it tells why
American radio operators are the fastest,
most accurate operators on the air.

Americans are the “I'll-do-it-myself” people
in this world. They don’t “let George do it”
because they can do it better themselves.
They do lots of things — play golf, swim,
build miniature airplanes. ride horseback,
grow flowers, snap pictures, and so on—all
in their spare time, as hobbies, Among many
such activities, amateur radio ranks highest
as a national asset—militarily and econom-
ically.

Amateur Radio Defense is published for
the purpose of reminding America of this
amateur radio heritage. Somebody needs to
tell the cockeyed world, now and all the
time, that amateur radio has always been,
is now, and always will be doing its full part
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in perpetuating “the American way.” Some-
one needs to do this because there are, un-
fortunately, individuals and interests who
will sell the American way down the river
if they can make a dollar at it. Amateur
radio has already suffered much from these
people. Roll your dial across the amateur
frequencies and you will find the answer.
There isn’t room for a decent static burst
any more. let alone a well-regulated amateur
signal! Amateurs are suffocating for lack of
air.

And now is our chance to make the most
of it.

Today amateurs can say to the powers-
that-be: “Yes. we have thousands of poten-
tial military operators, thousands of splen-
did technical men who can tear down the
manufacturer’s product and rebuild it better
than the manufacturer built it. But we could
nave more. and they could be better—if we
had had the room in which to train themn.

“Our best traffic men have had to fight
unconscionable interference to the detriment
of their speed and skill, Our best technical
men have been hampered in the same way,
and by the lack of frequencies in which to
experiment.”

A nation which hears this in the face of
great national emergency is going to de-
nmand: “This neglect shall not go on!”

That is just where Amateur Radio De-
fense steps in. To the powers-that-be, Ama-
teur Radio Defense is going to be the voice
that says: “Amateur radio must continue if
America is to surpass the rest of the world
in communication tomorrow as she does to-
day. This means there shall be more ama-
tenr frequencies, more privileges for the
radio amateur. The man who pounds a key.
the man who speaks into a microphone, and
the man who develops a better circuit—they
must be encouraged as America wants them
encouraged!”

That. indeed. is the American way—and
Amateur Radio Defense is going to fight
for it!

—L. R, Huber, Assoc. Editor

Amateur Radio Defense
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QSL Cards From W.A.R.

. . . Recently the Navy’s station N.4A.4. an-
nounced a schedule with amateurs in the 3.5
and 7 Me. bands, and those contacted will
receive a QSL card. Now comes an announce-
ment that the War Department’s station
W.A.R. will listen for amateurs on Tuesday,
Wednesday, Thursday and Friday nights, be-
tween 7 and 2 o'clock, Eastern Standard
Time. The station will operate on 4,025 Kc.
and contacts with amateurs in the 3,500-4,000
Ke. band are desired. Likewise, the same sta-
tion will operate on 13,320 Kc. between 10
and 11 o’clock in order to listen for calls
from amateurs in the 14,000-14,400 Kc¢. band.
It is stated that the Signal Corps desires to
foster closer relations between amateurs and
the Army Amateur Radio System. Special
QSL cards acknowledging contact will be
sent to those who work W.A.R.

Speculation is rife in amateur circles as to
the intent of these contacts. Entirely aside
the privilege of displaying a QSL card from
an army or naval radio station, it seems evi-
dent that Uncle Sam is on the look-out for
telegraphers with good, clean “fists.”” Con-
tacts with thousands of amateurs will event-
nally give the government operators an ac-
curate analysis of the average amateur’s op-
erating ability, and sooner or later a valuable
list of “first choice” amateur telegraphers
will be in possession of Uncle Sain.

Those regularly engaged in amateur radio
reserve activities, either in the Army or
Navy net, are of known ability—and this
ability was proved before the amateurs were
accepted for membership. Looking into the
future, the Government is faced with a dan-
gerous shortage of experienced radio man-
power. Yet it is known that there is a great
reserve in the amateur ranks which par-
ticipates in neither the Army, Navy, or other
net of any kind!

A recent discussion of this problem among
a group of fifty licensed radio amateurs
brought to light some rather unusual facts.
Only one¢ member of the group had asso-
ciated himself with a military reserve radio
net. Of the fifty present, eleven were gain-
fully employed by commercial radio com-
munication services, yet all were active on
the air in the amateur bands. The commer-
cial radio men, looking back to the days of
the first World War, know that the facilities
of the corporations by whom they are em-
ployed will be taken over by the Govern-
ment in time of national emergency. So they
don’t particularly care whether or not they
work N.4.4. or W AR, . because they
know they’ll work for Uncle Sam if the time
comes when they are needed again. Then,
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in the same assemblage, was another group.
Approximately a dozen, all told. All business-
men. All with very fine amateur stations on
the air. Men too old to be drafted. Asked
how many would volunteer to enter the ra-
dio services of the Government in the event
of an emergency, every man raised his hand.
This is related only to prove the extent of
cooperation which Unecle Sam can expect
from the ranks of the amateurs. And so we
come to the point—Amateur Radio Defense
Association is aggressively going about the
task of enrolling thousands of skilled ama-
teur radio telegraphers not subject to the
provisions of the draft. Isn’t it plain to see
that in A.R.D. we have an organization
which will stay put—whose membership will
not be broken up by shifting its manpower
from place to place—an organization com-
posed of older, tried-and-proven operators
with some of the finest amateur stations in
America at their disposal. Indeed, these men
can—and will—perform a service!

So. then, as we ponder the headlines in a
newspaper: ‘“Radio ‘Hams’ Get War Aid,” we
wonder if it wouldn’t have been better to
have written it like this: ‘“Radio ‘Hams’
(Jire War Aid.”

Good Grief!!!

....Just as we go to press, word comes from
the Federal Communications Commission of
a very serious infraction of the laws. Read
the report, and groan: “A fake “SOS” marine
distress call has been traced by the Federal
Communications Commission field inspectors
to a New England amateur radio operator.
Investigation developed that the signal which
caused useless concern and wasted valuable
time was part of a dramatic program repro-
duced by the amateur in question to give his
fellow hams ‘“‘code practice.” The Commis-
sion warns the amateur that transmission
of this danger signal is inappropriate for
code practice, or in any other situation when
an actual emergency does not exist. On the
other hand, the Commission has taken cog-
nizance of the valuable contribution by am-
ateurs in providing emergency communica-
tion during the recent Texas flood, when
regular wire facilities were temporarily dis-
rupted.”
* * 3%

... Turn to page 73—an application for en-
rollment in Amateur Radio Defense Asso-
ciation awaits your signature. Help strength-
en radio defense—mail the application noic!

—
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Attention C-W Men!

SHIP OPERATORS — AMATEURS

_

THIS IS THE NEW MEISSNER

“UNI-SIGNAL SELECTOR”

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

Provides 1009 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 spcaker, it eliminates the interference without reducing
the signal! Tube Hiss is completely gone—QRN, no longer troublesome! QRM is practically
vbsolete--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 cignals come in with the same clear, ringing tone. Absence of
back-ground noises makes the weakest signal quite readable.

Get yours now and begin al 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-1

MT. CARMEL
ILLINOIS

“A FAMOUS NAME FOR TWO DECADES™"

Amateur Radio Defense
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Here's the Winning Combination—
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Four X'tals and a Precision E-C-0!

The New Meissner

SIGNAL SPOTTER

% Four “Spot-Frequency’’ Crystals
% Front Panel Crystal Switching
% Pre-Tuned Tank Circuits

% Provision for Crystal Oven and Thermostat Tempera-
ture Control

In resp to unpr ted demand, we present a com-
pPanion unit to the popular Meissner Signal Shifter—the
Signal Spotter. Basically, the Signal Spotter is a crystal-
controlled oscillator, operating from the voltage-regulated
power supply of the Signal Shifter. Four crystals may be
used and the desired ‘’spot frequency” is instantly selected
by a front panel control knob. A separate control on the
Signal Shifter panel enables the operator to switch to either
ECO or Crystal excitation. The four crystals can be placed
on any one amateur band or may be divided over any two
bands. Provision is made for installation of a Meissner
Crystal Oven, designed to accurately control temperature
of the crystals. Independent, pre-tuned tank circuits; de-
signed for operation with any type amateur crystal.

SIGNAL SPOTTER, Complete with tubes and coils
No.9-1044 AmateurNet . . . . . $22.45

The Improved Meissner

SIGNAL SHIFTER

% Positive ECO Stability-Flexibility
% Oscillator Keying for Break-In
% Instant Switching from Crystal to ECO

% Complete Voltage Regulation and Temperature Com-
pensation

The popular Meissner Signal Shifter, universally used and
accepted as the outstanding standard ot ECO design, now
features oscillator keying for perfect ‘‘break-in’’ operafion.
The Signal Shifter is so well known that it is hardly neces-
sary to repeat the story about its many points of merit.
Positive PROOF of dependability, accuracy, stability and
flexibility is clearly shown by the widespread acceptance
of the precision-built Signal Shifter—throughout the ama-
teur fraternity! The Signal Shifter—Signal Spotter Combina-
tion provides a COMPLETE SYSTEM for positive frequency
control and selection: the Signal Shifter for full-band flexi-
bility—the Signal Spotter for extreme band-edge operation,
network frequencies, etc. This team deserves a place in
every modern amateur station.

SIGNAL SHIFTER, Complete with tubes
No.9-1028 AmateurNet . . . . . $47.50

Write Today for Complete Amateur Catalog!

ADDRESS DEPT. AD-1

MT. CARMEL
ILLINOIS

“PRECISION-BUILT PRODUCTS”
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QRA’s Of Staff And Contributors

Stanley W. Johnson--W6SZ--Joins A.R.D. Staff

A NOTHER fortunate addition to the
staff of A.R.D. is one of amateur radio's oldest
and most renowned DX champions, Stanley W.
Johnson, W6SZ, of Sam Francisco. We asked
him to join A.R.D. because his equipment is
rated super-tops in amateur circles, capable of
blasting a hole into the air when conditions are
good or bad, precisely what will be needed in
the event this nation requires the services and
the equipment of the better amateurs when an
emergency arises. ‘“‘Stan’’ has worked about
everything worth working in every part of the
world. Cards from amateurs everywhere attest
to his R9 plus signals. What better choice could
we make than to appoint this champion our DX
Calumn Editor? So we introduce him to vou,
with a photograph of his likeness, and a few
shots of his super station. These photographs
have never before been shown, and A.R.D. is
the only organization Stan has ever joined. It is
a pleasure and a privilege to have him with us.

Stan believes wholeheartedly in Amateur Ra-
dio Defense Association. He is ready and willing
to perform any duties which will help strength-
en our national radio defense. He is a competent
radio engineer, has taken life easy of late, can
pound brass as good as he talks into the mike,
and—until DX again becomes a world-wide pos-

8

*

sibility he will talk to you through a monthly
column in these pages. He has a wide clientele
of DX friends in almost every part of the world,
and with these he has maintained a steady cor-
respondence. You'll be thrilled to learn what
some of the x-DXers are doing now and what
they hope to do in the future. It will be almost
like talking to your old buddies when you read
about them in these pages. Stan promises to
make his Column lively, because he knows what
you want.

“IS super station is almost entirely
home-built. The tuning condensers in the trans-
mitter were made by hand. Each plate was
carefully cut, the corners rounded, and the parts
plated in chrome. All of the meter holes on the
front panels were cut by hand. This laborious
task consumed more than one year of Stan's
uninterrupted time. Many of the big power units
were likewise built in his own workshop, and
the completed transmitter is a joy to behold.
In this fascinating work he was assisted by his
buddy, Max Fisher, who in the business world
is Assistant Cashier for the American Can Co.
Together, these two men succeeded in building
one of the most efficient and beautiful amateur

Amateur Radio Defense



Here is the Kalifornia Kilowatt at W6NZ in all its grandeur. It's an Eimac 450TL.

operating as cold as a cucumber with 999.99 watts input. The modulator (right-hand

illustration) likewise employs large tubes. but with comnservative output, which is one
of the reasons why W6SZ's speech quality is tops.

radio stations in America. The radio room is
streaunlined, with chrome fittings. The entire
lower portion of Stan's home is his radio de-
partment. Then, too, there is a rumpus roam,
and a bar, where light lunch and heavy refresh-
ments are served.

The antenna at W6SZ, and many a reader will
emit a groan now that the details are disclosed,
is a single-wire vertical opevating on 20 meters.
A stick in the back yard, a length of wire—and
there you have the answer to world-wide DX,
RY plus! Instead of spending his money and his
time on costly beam arrays, Stan preferred high
power and a simple antenna. DBeing lucated
smack-up against one of San Francisco's leg-
endary “mountainettes,” it would have been
impractical to get the proper results from a
beam array, which is another reason why the
vertical antenna was chosen.

The receiver is a superhet with crystal fil:er.
almost entirely built by hand. Like the trans-
mitter components. some of the receiver parts
and shield cans are chrome plated. The shield
cans are lined with felt in order to reduce vibra-
tion. Al wiring is under the radio room floor.
in conduit. A single receptacle takes care of all
the connections. You don't see a wire in the
station—so here yom find “wireless’” communi-
cation which does not belie its name.

Until DX returns again, Stan will occupy him-
self with his monthly column in this magazine,
keep the chrome plating bright in the radio
room, stand-by to help Uncle Sam if the mem-
bership of Amateur Radio Defense Association
is called upoen to do its important part, and con-
tinue hisx work on the 20-meter band.

1f, by chunce, you are in communication by
mail with x-DXers in the far parts of the world.
Stan will appreciate hearing from you, because
it is entirely possible that other readers of
A.R.D. can contribute information of interest to
Stan's new column. Maybe some old-time ham
pal has been decorated for bravery, maybe he
signed “30"" in a bomb raid or military engage-
ment, or maybe he wants to correspond with
some of us who “knew him when.”

Let’s keep the DX fires burning, for as surely
as there is a difference between plus and minus
we will again work those famed DX men when
hostilities cease.

January, 1941
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Max Fisher is Stan Johnson’s buddy. The

illustration shows him at the tuning dial

of W6SZ’'s superhet, wondering what has

happened to all the DX that once roamed

over the dial. Max will soon be on the

air with a station of his own . . . a kilo-
watt, or nothing, he says.
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Association News

AMA'FEUR Radio Defense Association is
in receipt of a splendid tribute from Chairman
James Lawrence I"ly of the Federal Communica-
tions Commission. You will find it in another
part of this magazine. To know that our efforts
have received recognition in Washington is most
encouraging. Chairman Fly is unquestionably
the most outstanding and the most competent
leader the 1.C.C. has had in its entire history.
There is no fear of radio stampede with a cap-
tain of such ability at the helm of communica-
tions. The big corporations don’t frighten him,
and he has never been known to pull his
punches. He is a champion of the cause of the
every radio man, and the little ham as well.
As long as he remains in control of the F.C.C.
yYou can rest assured that the amateur's priv-
ileges and frequencies will not be jeopardized.
He extends sincere Holiday (reetings to the
membership of A.R.D.A., and we in return
answer his ('Q with a resounding MXN, HNY,
and 73 to you. too, OM!

* % %

By THIS time. thousands of aimateurs
will have wondered why their hoped-for cerv-
tificates of membership in A.R.D. have not heen
received. The certificates were ordered ninety
days ago, but we still await an official OKay
to reproduce the signature of the one leader
whose name is so intensely important on the
face of these parchments. Because the certifi-
cates will be awarded to worthy amateurs only,
and because they are not offered as magazine
subscription “bait.” you are asked to stand-
by for the good news which will eventually
come. Once your application for enrolllment in
A.R.D.A. has been accepted, and once you are
in possession of the prized membership cer-
tificate you will be numbered among those in
whom this Nation can rely for assistance when
the hour of need shall strike. Ours is a radio
preparedness measure of the first ovder. It is
not a racket!

THe editor's mail reveals that the own-
ers of many of the Nation’s most elaborate am-
ateur stations are seeking enrollment in A.R.
LA, Of far greater significance is the fact that
none of these top-notchers have chosen to af-
filiate themselves with any other amateur or-
ganization, not even a local network! Thus we
are enrolling into the Association the facilities
which approach or even exceed those of many
1-Kw commercial stations. Stranger still isx the
fact that 99 per cent of these men uare ex-
commercials, They have joined A.R.ID.A. Dbe-
cause, as some so aptly put it, *We are sold on
the idea: it's not just another scheme to provide
swivel chair positions for high-salaried job hold-
ers.”” As the file of photographs of our most
etaborate amateur stations is loaded to the hilt,
we hope to publish a pictorial section in a later
issue of D.—showing a large group of
pictures which are “a treat for sore eyes' —
pictures of stations so good that Uncle Sam
wouldn’t want to close thenm: down in the event
of an emergency, because they can perform a
service as valuable as that of any commercial
or military station. We didn't have these super
amateur stations in the last war., Bver look at
it from that angle?
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l'l,'l) CRAWFORD, WYBDO, of Seneca,
Nebraska, whose chirps and quirps of radio
amateur activities have been published in vari-
ous publications, will hereafter supply A.R.D.
with similar information. Many members of the
A.R.R.S. have read Bud’'s writings in the net-
work’s Nebraska bulletin, and we are fortunate
in being able to add him to our rapidly growing
staff of contributors. Bud sends us a picture
of WOWRY's emergency portable equipment,
supported on the rear of a truck, to prove that
amateurs in his district are already defense-
minded. WSWRY’'s transmitter consists of a
V6(; Jones Harmonic Oscillator working into a
medium power final amplifier. Two Vibrapacks
are used because they give better voltage reg-
ulation, and apparently with lower current
drain, than a single, heavily-loaded Vibrapack.
The transmitter operates on 160 'phone, also on
80 and 40 c.aw.

WIOWRY’s Portable

Bud Crawford tells us that his number
wasn't drawn in the draft. *“I'm too grey-
h’eaded“. he sayvs, *“so I'll try a few bottles of
Kolor-Bak, and see if | can get my vouth back
at the sanle time.” Here are a few notes
penned by Bud:—

- - WOTKK discarded his blonde-brunette and
joined the radio division of the air corps; he is
now in training at Chantue Field.

WIIDO is another who did not wait to be
“'grafted’—he volunteered for service, just like
WITKK. Got his feet wet while on guard duty
—slipped—fell into a hole, and broke one of his
slats.

- .. WOYUM (Young Unmarried Man), famous
for his 50-foot mast and inverted “V’, enlisted
a year ago. He is now at March Field, doing
some glorified hamming for the air corps. States
that he certainly has gained a lot of knowledge
from the army instructors, and that ham radio
has been a wonderful help to him in absorbing
the stuff.

. .. I'll have more items for you next month.
MX. HNY and 73 from ol'’ Dubblya Nine Bit
bawg Once.
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The photographs show the business-like sta-

tion of WI9OBMD. In the larger illustration, read-
ing from left to right, are the following: Cal-
lins 30FX€ with Jones r-f section, consisting
of de-luxe signal shifter, 6L6GX, RK20 and an
Eimac 1527 L. The anteana is a General three-
element close-spaced rotary 10-meter beam.
The beam is mounted on a 14-foot tower di-
rectly aover the shack on a flat portion of the
roof. The class-B modulator has a pair of
830B’s and the crystal microphone is a Shure
708W. The direction indicator and world time
clock (of very little use now, the Doctor states),
are on top of the signal shifter. A smaller
transmitter is housed in the cabinet above the
loudspeaker; this transmitter has a pair of 47
pentodes in push-pull. and is used on rare oc-
casions on the 160, 80 and 40 c.w. bands. Its

January, 1941

WOOMD

e Disputing the belief
that the sun rises in New
York and sets in-Hobo-
ken, we find a de-luxe
amateur station as far
west as Muncie, Indiana.
Its owner is Wm.

Quick, M.D., shown here
at his home station, and
again with his elaborate
emergency-powered field
equipment. The Doctor
was one of Indiana's first
to enroll for membership
in Amateur Radio De-
fense Association. It is
needless to elaborate
upon the service which
his equipment c¢an per-
form, at a time when it
will be most useful. For-
tunate is A.R.D. for his

membership

output is about 20 watts. The receiver is a
National 101-XA. Under the receiver are a pair
of telephone switches to control the large trans-
mitter. Frank Jones built the transmitter seen
at the right. It has a pair of Eimac 100TH’s,
modulated by a pair of 203Z'’s with 800 watts to
the final. This big transmitter lays a powerful
signal into the dx regions, as well as into the
BC sets of neighbors!! One feature af this trans.
mitter which has proved highly satisfactory is
the automatic modulation control, which uses
an 866A. In the smaller photo the “engineer’”
hovering over the exhaust pipe of the 550.watt,
110.volt a.c. Kato generator is Ewing Chan-
cellor, W9HJJ, while the official keeper of the
log is W9DOK, Vard Skinner, both of Muncie,
Indiana. W9OMD is holding the carbon mike
which kicks a 6SJ7 into a 6L6 and 812,
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Radio Progress In 1940

A Complete Summary by the I.R.E.

THE year 1940 in radio is marked by
unusual commercial activity and increased
production, as well as by several engineering
advances and the advent of new services for
public use.

Record Production of Radio Receivers
and Tubes

‘. EAR-END statistics compiled by the
Institute of Radio Engineers show that 11,-
000.000 radio receivers were produced dur-
ing 1940, a record-breaking figure. In 1939
9,000,000 sets were produced. In 1940, table
model receivers continued to be the most
popular, accounting for 41 per cent of the
total and selling at an average list price of
about $32.00. An important new trend was
the increased popularity of radio-phonograph
console combinations which comprised 25
per cent of the total at an average list price
of $133.00. Seven per cent of the output was
made up of radio-phonograph models with
home recording attachments, selling at an
average price of $141.00. Automobile sets
kept pace with a total production of 2,300.000
sets. In all there were approximately 1000
different models of radio receivers available,

The number of radio tubes produced was
110,000,000, another figure never before
equalled. amounting to four tubes for every
family in the United States. Somewhat more
than half these tubes were supplied to manu-
facturers of receivers. the remainder to the
public for replacement purposes.

In addition to this record-breaking pro-
duction for public consumption. the industry
prepared to produce vast quantities of radio
apparatus and parts for the U, S, Army and
Navy defense program. By the end of the
year. contracts totaling nearly $50,000,000
had heen awarded to radio manufacturers by
the U. S. Army Signal Corps and the De-
fense Commission.

Trends in Radio Receivers

‘.NE of the outstanding developments
was the miniature receiver. weighing less
than five pounds and powered by small read-
ily renewed batteries. These “personal” ot
“camera-type’’ radios took the public fancy
to such an extent that some 200.000 of them
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were sold in the latter half of the year. In
the larger receivers, the general adoption of
loop aerials, contained within the cabinet.
made unnecessary the erection of aerials for
local reception.

A great increase in the sale of phonograph
records occurred, brought about in part by
the wide distribution of radio-phonograph
combinations and in part by the reduction
of list prices of classical as well as popular
records. The home recorder, offered several
years ago only in the most expensive models,
reappeared this year as an inexpensive and
practical adjunct to the phonograph combin-
ation.

For the first time automobile radio sets
were produced with short-wave tuning hands.
making it possible to keep in direct touch
with Kurope while traveling. Push-button
tuning of automobile sets became widely
used to reduce the amount of attention re-
quired in tuning from station to station.

International Broadcasting Goes Commercial

THE Federal Communications Com-
mission, acting in response to the increased
importance of international broadcasting
brought about by the European War, took
two steps to increase the effectiveness of
American short-wave stations, particularly
those serving South America. Etfective July
1. 1940, all short-wave broadcast stations in
the United States were required to maintain
a minimum power of 50 kilowatts (equal in
power to the largest of the standard broad-
cast stations in this country). and to employ
directive aerials which would further in-
crease the power of the station, in the direc-
tion of the intended audieunce, by a factor of
ten. The Commission also authorized com-
mercial sponsorship of programs carried by
these short-wave stations. thus permitting
the broadcaster to regain at least a part of
the expense of operating the station. Pro-
grams particularly designed for overseas
listeners were developed.

Broadcast Stations to Shift Positions

IN 1940, the North American RRegional
Broadcast Agreement. concerning the wave-
lengths of broadcast stations in Canada. the

(Continued on page 14)

Amateur Radio Defense



ST\BHIT\ in the “HOQ-120.N7 was obtained.
first, by u voltage regulator for the high frequency
owcillatar <o that even considerable changes in
line voltage have no appreciable effect on th
oscillator fresquency the o-cillator doesn’t see-~aw
back and forth during unsteady line condition~.
Second. the "HQ 120\ has drift correction which
lukes care of oscillator changes due to temperature
rice. The nsual warmeup period has been redoced
to a matier of minutes. Mechanical construction
probably ha- the greatest bearing on stabilitv. In
the ~HQ-120.X7, ~pecial attention was paid to de-

CAaNapiasy Orrice:
LWesT Avi, No. Hasinros
ONTaRlo

> VOLTAGE REGULATION
DRIFT CORRECTION...

<ign of the tuning condenser and coil rack -0 a»
to practically eliminate the possibility of twist
during temperature changes. 1 vou ure looking
for high-class performance at a moderate price
try the “HQ™.

WRITE FOR 16-PAGE BOOKLET!

HAMMARLUND MFG. CO.. INC, fan-1
121 W, 33 St N Y. Ci

Please send 16-page "HQ-12¢-X" book
Name
Addres:

City State

HAMMARLUND

Januarv. 1911
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Radio Progress In 1940 - Cont’d.

United States, Mexico and other neighboring
countries, was ratified by all the govern-
ments concerned. Following the provisions
of this agreement, the Federal Communica-
tions Commission established March 1, 1941
as the date on which the majority of the
United States broadcast stations will shift
their dial positions, in order to permit a
more equitable distribution of radio space
among the various countries and to reduce
interference. Over 90 per cent of the more
than 800 standard broadcast stations will be
affected. Radio servicemen were looking for-
ward to a considerable business resetting
the mechanism of push-button-tuned re-
ceivers, but no great inconvenience is ex-
pected from the shift and the gain in im-
proved reception, both locally and over long
distances, is expected to be very great.

The year was marked by a large number
of applications for increased power by stan-
dard broadcast stations, many of which were
granted by the government on the condition
that interference would be prevented by the
use of directive aerials, which would con-
centrate the increased energy in the direc-
tion of the intended audience and away from
other stations sharing the same channel.
Many additional broadcast stations, mostly
of low power, were authorized.

Frequency-Modulation Broadcasting
Established as Public Service

A

SO FAR as new services for the public
are concerned, an outstanding announce-
ment was made by the Federal Communica-
tions Commission in May, 1940, setting aside
40 channels for frequency-modulated (‘“stat-
icless”) high-frequency broadcast stations,
five for educational purposes and 35 for
broadcasting to the pnblic. Approximately 50
applications for permission to erect FM
broadcast stations were presented to the
Commission during the year, and the major-
ity of these had been granted by the end of
the year. Beginning January 1, 1941, FM
broadcast stations are authorized to operate
commercially, that is to charge sponsors for
time on the air, on the same basis as stan-
dard broadcast stations. On and after that
date, FM stations are required to supply at
least two hours per day of programs espe-

cially designed for the FM audience.
Increased activity in the manufacture of
FM receivers, including several additions to
the models previously offered, was in evi-
dence particularly at the end of the year.
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Prices range from about $50 for a unit in-
tended to convert a standard receiver to
permit FM reception, to several hundred dol-
lars for elaborate combination models fitted
with FM, standard broadcast, short-wave and
phonograph facilities.

Frequency modulation was adopted as the
medium for two-way police communication
in several new installations, including the
State Police systems of Connecticut and the
City of Chicago. The use of FM for aircraft
communication was also under investigation.

Commercial Television Held Up Pending
Study of Standards; Expected to Resume
Activity Early in 1941

l'LAI\'S for early commercialization of
television broadcasting, which had been
scheduled for the end of 1940, were inter-
rupted by the decision of the Federal Com-
munications Commission to re-examine the
transmission standards. To carry out this
program a large committee of experts. the
National Television Systems Committee, com-
prising 168 members and including nine sub-
committees charged with investigating spe-
cial aspects of the standardization problem,
was organized in August and was ready to
render its report to the Commission at the
end of the year. The Committee was spon-
sored by the Radio Manufacturers Associa-
tion, with the advice and consent of the Fed-
eral Communications Commission, but acted
as an independent body.

Meanwhile television broadcast stations
continued to operate on an experimental
basis, although the sale of television re-
ceivers was curtailed by the uncertainty con-
cerning standards. Experimental broadcast-
ing continued in New York, Philadelphia,
Schenectady, Chicago, and Los Angeles. In
Augnst, 1940, the National Broadcasting
Company’s New York television transmitter
concluded 15 months of regularly scheduled
programs which covered practically every
field of entertainment and instruction. The
station then went off the air to shift wave-
length, in accordance with a reallocation
ordered by the Federal Communications
Commission, resuming service in October.

Among the programs telecast were notable
political events, including the Republican
Convention in Philadelphia, covered by cam-
eras which relayed the program to New York
over coaxial cable circuits, and the Demo-
cratic Convention at Chicago, covered by mo-

(Continued on page 72)
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RADIO AT ITS

HE :eries 200 “Super-Pro” is not just another

receiver created in the Sales Department first and
then engineered to sell at a price. It is the result
of years of research and engineering moulded into
a single unit designed to satisfy the demands of
the critical cominunications engineer whose only
impasse is explained as “due to conditions heyond
our control”. Amateurs are more and more de-
manding commercial performance and the new
200 Series “Super-Pro” is the answer to that de-
mand. The economy in owning a “Super-Pro” lie~
in the fact that it is built for years of service. As
one owner puts it, “it is cheaper to buy one
‘Super-Pro” than trade in an ordinary receiver
every year”. We might add that even trading for
a new receiver every vear would still not give him

Cananian OFFICE:
41 WEsT Avi. No.. Havinros
O~NTARIO

“Super-I’ro™ performance. Ask vour dealer to dem-
onstrate the full-range variable selectivity of the
new “Super-Pro” which covers every band width
from single signal to nearly 16 ke. for high fidelity.
Investigate the adjustable *S” meter, the efficient
noise limiter. the variable crystal filter and its
nany other features and you will agree that it pays
to own a “Super-1’ro”.

SEND FOR BOOKLET

HAMMARLUND MFG. CO.. INC.
124 W. 33 S, N. Y. City

Please send new “Super-Pro™ booklet.

rAD-1

Name
Address U S
City

State

HAMMARLUND
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150 WATTS OllTi’llTT
WITH A SINGLE 35T

WINS DX CENTURY CLUB
MEMBERSHIP FOR

HOPPER

AMATEUR STATION

X\

Above is shown the complete station W2G'I. At left is a
i close up of the lone Eimac 35T that was responsible for
150 Countries contacted and confirmed.

Ed’s success should be an inspiration to the amateur who oper- ‘
ates a low power station—certainly it’s a definite indication of
what you can expect with an Eimac tube in your “rig.” Ed says:
“Choosing Eimac tubes was not accidental but, based upon the

neutralize and easy to drive.”

experiences of many friends who found, as I have found, that { |
Eimac tubes give long life, dependability, stability, are easy to

Califarnio, Nevada
HERB BECKER, 1530 W.
104¢h Se., Los Angeles, Cal.

Wash., Ore., Idaha, Mant.
GENERAL SALES CO.,
Verner O, Jensen, 2605-07
Sccond Ave. Seatcle, Wash.

Cala., Wya., New Mexica,

Arizana, Utah
RICHARD A . HYDE,
4293 Quitman St , Denver,
Colo

N. Cara., S. Cara., Geargia,
Tenn., Flar., Ata., Miss.
JAMES MILLAR, 316
Ninch Se. N. E., Atlanca,

Georgia
N.Y.,N.J,, Penn., Md., Del.,
Dist. of Cal., Maine, N. H.,
R. 1., Conn., Mass.
ADOLPH SCHWARTZ,
11726 Eim Ave., Flushing,
New York

EIMAC REPRESENTATIVES

Texas, La., Okla., Ark.

J. EARL SMITH, 2821
Live Oak St., Dallas, Texas
Chicaga, lllinais, Wiscansin
G. G. RYAN, 549 W.
Washington Blvd., Chica.
go, 1.

Ohia, Mich.,Ky., Ind., Minn.
Ma., Kan.,Neb., lawa
PEEL SALES ENGI
NEERING CO..E.R.Pecl
134 E.Ene St.,Chicago, 111
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AMA’I‘EUR Radio Defense Association
has been successfully launched and is now be-
ing manned

PROGRESS [ o
REP“BT ers. Patriot-

ic amateurs

in many
states have already organized local defense
units and sent lists of members to Headquar-
ters, with requests that they be advised as to
the names and addresses of Area Communi-
cation Officers so that regular drills may be
started. There are now only two areas with-
out a temporary ACO and as soon as these
vacancies are filled the complete list will be
published in these pages. The available in-
formation, together with confidential instruc-
tions, is meanwhile being mailed in the form
of Official Bulletins which will not be pub-
lished.

A.R.D.A. plan of organization is quite sim-
ilar to that of the A.A.R.S., long a success-
ful and highly efficient body of skilled teleg-
raphers and traffic handlers who have writ-
ten a new chapter in the history of amateur
radio. Because A.R.D.A. functions coopera-
tively with the military services as a civilian
adjunct. it is most reasonable that its ad-
ministration be patterned closely upon that
of the military chain. Its organizational dia-
gram. as printed herewith, should either be
filed for future reference or displayed on sta-
tion walls.

The present Area Communication Officers
were among the first of the most capable
men to volunteer. Upon them falls the re-
sponsibility of appointing and directing the
activities of the several State Communica-
tion Officers in their respective areas. Their
work is proceeding as rapidly as is consist-
ent with wise selection of those most likely
to be approved for permanent duties by the
rank-and-tile of the membership in their
states.

Meanwlhile, every enrollee should acquaint
other amateurs with the purposes and ad-
vantages of membership, should help organ-
ize local units, and should submit new names
for enrollment. Besides what has previously
been published in these columns, it may be
added that this new Association is being
accorded wide recognition and praise.

January, 1941

THE A.R.D.A. movement is lauded as
being the most sensible and meritorious of
any yet at-

WHY JOIN ‘o
N‘)W‘) ranks. It

competes

with none,
has no ax to grind, and is non-political. It is
accomplishing a noble purpose. Its member-
ship already includes many top-notchers in
the amateur fraternity—crack telegraphers,
old-timers, men with military training in
radio and traffic handling.

Bear in mind, however, that it is not a
direct arm of the military service. It is en-
tirely distinct and separate from the Army
and Navy Radio Amateur Services, which it
supplements but does not supplant. The ac-
complishments of these worthy organizations
are ample for peace-time requirements, hut
must he amplified greatly to meet any war-
time emergency, when all defense facilities
must be rapidly expanded.

The A.R.D. undertaking will be of great
value to the Government, because in time
of peace we are collecting data about ama-
teur stations throughout the nation. By do-
ing this preparatory work now. no time need
be lost if or when it becomes essential to the
national defense. The answers to the ques-
tions in the enrollment blank anticipate
what the Government will want to know.

Whilst A.R.D.A’s primary purpose is
founded on the unselfish ideal of enthusias-
tic voluntary service to the Nation in its
hour of need. the Association subsumes a
sufficient element of self-interest to justify
the eager support of every amateur who
wants insurance that his station will not be
shut down in case of war. Once that Wash-
ington understands the essentiality of this
reserve army of radio experts, there need be
no fear of further restrictions on amateur
radio. Consequently, if you are not subject
to the provisions of the Selective Service
Act, enroll at once under the A.R.D.A. ban-
ner, thus helping yourself by being ready to
help others.
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Plan of Organization -- Amateur Radio Defense Association

PRESIDENT
OF THE U.S. A,
SECRETARY SECRETARY
OF WAR OF THE NAVY
F.C.C.

AMATEUR RADIO DEFENSE
COMMISSION
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Holiday Greetings to cAmateurs

THROUCH the medium of AMATEUR RADIO

DEFENSE, I extend fraternal holiday greetings to all -

amateurs, and at the same time convey to them my per-
sonal appreciation of their patriotic cooperation in
meeting present problems in this important field of
communication.

RESPONSES received by the Federal Communica-
tions Commission from individual and organized ama-
teurs throughout the country indicate that they are fully
cognizant of the reasons necessitating the adoption of
various temporary restrictions to cope with the inter-
national situation, and that there is mutual desire for
enforcement.

THIS helpful spirit of the amateur is in keeping with
his valuable service in the past. The Commission is
well aware of the amateur’s contribution to the art of
radio and it has often praised the amateur for his aid
in time of local emergency. Today it recognizes the new
role of the amateur in helping to safeguard the national
security.

I HE amateur can rest confident that this Commission
will not curtail his normal activities any more than the
national security may justify.

JAMES LAWRENCE FLY,

Chairman, Federal Communications Commission.

January, 1941
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Rules Waived for Radio Operators

AS A particular convenience to li-
censees drafted or otherwise called into mil-
itary service, the Federal Communications
Commission suspended until Jannary 1, 1942,
that part of its rules and regulations requir-
ing proof of satisfactory service in connec-
tion with remewal of commercial and ama-
teur radio operators (Section 13.28 govern-
ing commercial operators, and Sections 12.26
and 12.66 affecting amateurs). This blanket
exemption pertains to nearly 100,000 oper-
ators of both classes.

General waiver of these provisions was
considered at a conference of Commission
officials with representatives of interested
labor organizations, including the Interna-
tional Brotherhood of Electrical Workers.
Commercial Telegraphers Union of North
America, American Communications Associa-
tion. Maritime Committee of the C.1.O., Na-
tional Federation of Telephone ‘Workers,
Federation of Long Lines Telephone Work-
ers. and the Association of Technical Em-
ployees of N.B.C.

The controlling factor in the formulation
of this broad and simple procedure was the
mutual desire to relieve those called into
service of routine details. The Commission is
aware of the importance of maintaining the
present high standards of proficiency of li-
censed operators, and also of guarding
against a shortage of such skilled workers.
It will. accordingly. continne to give these
problems careful attention. and should ex-
perience indicate the need for change the
Commission will act accordingly.

*

Connecticut’s State Police Radio System, First
to Make Use of FM System, Described
to Radio Engineers

FREQUEN(‘Y-modulation. the new sys-
tem of interference-free high-fidelity broad-
casting scheduled for regular commercial op-
eration next year. has been applied with suc-
cess to another field, two-way communication
for police, according to Daniel E. Noble, for-
mer professor at the University of Connecti-
cut. who presented a paper to members of
the Institute of Radio Engineers in New
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York. Dr. Noble described the equipment re-
cently installed by the State Police of Con-
necticut which uses frequency-modulation
transmitters located in ten “troop areas’”
throughout the state, as well as in the cruis-
ing cars which patrol the highways of the
state.

Reliable two-way commnnication has been
proved possible between any car and the
nearest headquarters station with a generous
factor of safety using the FM equnipment.
despite the hilly nature of the state and the
interferences cansed by heavy traffic in the
¢ity areas. The cars are fitted with 25-watt
transmitters which consume only about two-
thirds the current required by a conventional
police-car transmitter of the same power.
The FM car transmitters have roughly 50
per cent greater transmission range.

An important aspect of the new system is
the fact that it can be adapted to the radio
channels now assigned to police service. FM
stations for broadcast service require more
space than conventional broadcast stations.
In police work, however, high fidelity of re-
production is mnot required. Intelligible
speech may be transmitted on the FM police
equipment without additional channel space.
a fact which may make possible a wide
adoption of FM,

*

Distinctive Calls for FM

TO PROVIDE distinctive calls for FM
(frequency modulation) broadcast stations.
the Federal Communications Commission
has adopted a new system of call letters with
interposed numbers for this tow commer-
cially recognized broadcast service.

Under international agreement, to which
the United States is a party, the first letter
(in some cases the first two letters) of a
call signal indicates the nationality of a
station. The United States is assigned the
use of three letters—N, K, and W. Hence the
present domestic assignment of combinations
beginning with these letters. Call letters be-
ginning with N are reserved for the exclu-
sive use of the Navy and Coast Gnard. Call
letters beginning with K are assigned to
broadcast stations located west of the Mis-
sissippi River and in the territories. Call

Amateur Radio Defense



letters beginning with W are assigned to
stations east of the Mississippi River. Any
existing call letters not in accordance with
this procedure is due to the fact that the
station was licensed before the allocation
plan was adopted.

Consequently, the first call letter of an FM
station must be K or W, depending on its
geographical location.

A second letter for an FM station will be
assigned in alphabetical order (with excep-
tion of E, which will be reserved for non-
commercial educational stations using fre-
quency modatlation) to cach station on a
given frequency as licensed, thus providing
25 stations in each area for a given fre-
quency. If more than 25 stations are assigned
on a given frequency, an additional letter
will be necessary.

However, between the initial letter and
supplemental letter (or letters) two numbers
will be utilized. These nnmbers will indicate
the frequency assignment. This is possible
because all FM stations are in the 42,000-
50,000 kilocycle band, and because all FM
frequencies are assigned on the odd hun-
dreds in kilocycles. Thus, the first figure and
the last two figures of the frequency assign-
ment can be dropped.

In addition, and where possible, the city
or area will be indicated by the second let-
ter or a combination of second and third
letters. Letter combinations of this
character have been assigned to each
of the mefropolitan trading centers. Thus,
stations in Boston will terminate with the
letter B, while stations in New York City
will terminate with NY. Similarly, stations
in the District of Columbia will be identified
with the suffix DC.

In brief, here is how the system works:
W41B would indicate an FM station in the
eastern seetion of the country (Boston) op-
erating on the frequency of 44,100 kilocycles.
By the same token. K43SF would apply to
an FM station in the western part of the
United States (San Francisco) on the 44,300
kilocycle frequency.

The letter K in the alphabetical arrange-
ment will identify non-commercial education-
al broadcast stations employing FM on the
new high frequency broadcast band. Five
channels (42,000 to 43,000 kilocycles) are
available to these educational stations.

There is no international regulation to bar
the use of this FM identifying system. In
fact, a like principle is followed by Chile in
assigning calls to standard broadcast sta-
tions in that country. The arrangement pro-
vides ample source of calls for fnture FM
stations. It is about the only source of new

call combinations which can be adapted, in-,

January, 1941

asmuch as other types of calls are assigned
by treaty to stations and services other than
broadcast. It has the additional advantage
of permitting identification of the frequency
actually used. and for that reason should be

popular with listeners as well as broad-
casters.
Further, it will not disturb the approx-

imately 15,000 remaining four-letter call
combinations which are being assigned to
the older services at the rate of between 40
and 50 a week. Kven if this average does
not increase such a reservoir will not last
more than six years. It should also be noted
that under international treaty, ship stations
have priority in the assignments of radio
call letters from the four-letter gronp.

*

$8,000,000 to Speed Television Development

IDEVELOPMENT of television to a
workable unified system is being speeded by
an aggregate of $8,000,000 which has been
bndgeted for that purpose by some two score
individuals and firms which. to date, have
been authorized by the Federal Communica-
tions Commission to engage in snch prac-
tical research and experimentation on a na-
tion-wide basis.

Expenditure of more than $3,000,000 is pro-
posed by 10 television projects which re-
ceived Commission approval on November
15th. Two of these grants are to the Hughes
Productions Division of the Hughes Tool Co.,
which has $2,000,000 available for stations in
Los Angeles and San Francisco. The estab-
lishment of Howard R. Hughes proposes to
experiment in program production develop-
ment in cooperation with lHughes Produc-
tions of Hollywood; study studio lighting
effects; seek improvementi of television
transmitters, cameras, and synchronizing
generators; test transmission of various
numbers of lines between 421 and 525; com-
pare different types of synchronizing signals,
and try FM (frequency modnlation) for the
sound accompanying the pictures. In both
cities the Hughes concern will operate on
Television Channel No. 2 (60.000-66,000 kilo-
cyeles) with 10 kilowatts anral and visual
power.

At the same time the Commission author-

ized like experimental operation for five
other l.os Angeles applicants:
Columbia Broadcasting System, Inc.. to

operate on Channel No. 8§ (162.000-168,000
kilocycles). 1000 watts aural and visual
power; for the purpose of transmitting to
ascertain public reaction and otherwise con-
ducting a program of research in Los An-
(Continned on page 60)
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Grid
Circuit
Considerations

For R-F
Amplifiers

Non-technical, easy-to-understand information on how to determine the correct
driving power for the grid circuit of an r-f amplifier. Explanation of losses, and
their cure. Here is a manuscript every amateur should read, and remember.

By Frank C. Jones, Technical Editor

EVERY designer and builder of radio
transmitters is confronted with a number of
technical problems, each of which will be
treated in a series of technical articles be-
ginning with this discussion of the grid cir-
cuit. The information is taken from labora-
tory notes compiled over a period of several
months while the writer was checking many
types of transmitter tubes for operation in
class-C amplifier circuits.

THE grid driving power lost in the
grid-bias supply and used in the grid struc-
ture is the product of the d.c. grid current
and the peak r-f grid voltage. This is prac-
tically equivalent to the actual power as ex-
pressed by the product of peak values of r-f
voltage and current divided by two, since
the peak grid current is approximately twice
as great as the d.c. grid current in a class-C
amplifier.
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A peak vacuum-tube voltmeter connected
across the grid coil will serve as a means to
measure the peak r-f grid voltage, and a d-c
milliammeter in series with the grid-leak, or
C-bias supply, will read the d-c. grid current.
A simple diode-type vacuum-tube voltmeter,
made with a type-IV rectifier tube, bypass
condensers, low-loss socket and power con-
nector cable, and a 0-50 microampere meter
with rotary switch and resistor multiplier is
suitable for measuring voltage of from
slightly less than 50 up to 1,000 volts. The
unit in service in the writer’s laboratory
wastes only a small fraction of a watt of
grid power. The type-IV tube base is slotted
with a hacksaw blade in order to reduce r-f
losses. and the tube is connected directly
across the grid tuning condenser with short
wiring leads.

The grid-bias power loss is the same for
grid-leak bias, cathode bias, or fixed bias
voltage supply. or for any combination of
these. Tube tables always include this loss
and the power used by the grid (which
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Peak vacuum-tube volt-

meter used by the au-

thor for making the

tests from which the

information in this

manuscript was com-
piled,

causes heating of the grid) as one item. For
example. a measurement on a 357 grid cir-
cuit indicated that 8 watts of grid driving
power was required under certain conditions
in a class-C r-f amplifier. This value remains
constant at any frequency of operation, and
the reason for difficulties in grid circuit
drive. or excitation, at high radio frequen-
cies is due to external losses. These consist
of tuned circuit losses, impedance mismatch.
and radiation and dielectric losses which
may he a great deal larger than the actual
power used in the grid circuit.

1. MEG 1.MEG 8.MEG 10.MEG

RANGE SWITCH

S0pa (30 MICROAMPS)

Il
L
ot
INPUT 2800V
° - "”@i
v

Circuit diagram of the peak vacuum-tube
roltmeter illustrated above.

®

Each tuned circuit wastes from 5 to 15
per cent of the r-f power delivered to it by
the plate circuit of the preceding tube. This
holds true for the driver plate circuit. like-
wise for another tuned grid circuit if link
coupling is employed, where there is an ad-
ditional r-f power loss. With capacitive
coupling the mismateh may result in an even
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greater grid driving power loss. The radia-
tion and dielectric losses increase rapidly,
especially at very high radio frequencies,
Many amateurs have had the experience of
communicating over distances of several
miles without antenna connection of any
kind; the radiation is from the coils which
act as small loop aerials. Radiation can also
emanate from wires. condenser frames. ete.
All these represent a power loss, since the
ultimate objective is to let the antenna per-
form the function of a radiator of r-f power.
The same radiation losses occur in driver
and grid circuits, but to a lesser degree.

Another impedance mismatch can easily
oceur in either capacitively- or link-coupled
grid circuits, due to a change of grid im-
pedance under load conditions in a class-C
amplifier. An example is a 35T, or its equiv-
alent. which had a measured grid imepdance
of 3,000 ohms when driven by an exciter, but
without applied plate voltage to the r-f am-
plifier. This grid impedance showed an in-
crease to approximately 5,500 ohms when
plate voltage was applied, and the plate cir-
cuit loaded by an antenna so that the d.c.
plate current was of the normal value. If
there is no regeneration in the neutralized
r-f amplifier, and if the regulation of the r-f
driver is reasonably good, there will he a
reduction of d.c. grid current of from 20 to
50 per cent in the driver stage when it is
properly loaded. The change of grid im-
pedance may cause an impedance mismatch
sufficient to cause considerable decrease of
available grid driving power.

(Continued on next page)



All of these grid circuit losses usually
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 otherwise be expected from noting the
actual plate dissipation in the buffer tube.
In the specific example, this means that the
buffer stage should have from 25 to 35 watts
input in order to furnish 8 watts of grid
driving power, even at fairly low radio fre-
quencies.

A tentative suggestion for buffer stage de-
sign, for operation over a wide band of fre-
quencies, would be the use of different mul-
tiplying factors which can be applied to the
tube tables listing the actual grid driving
power. These tables do not allow for the
additional power losses, some of which are
several times as great at 30-me. as at 2-me.
The buffer plate power input may be approx-
imately 3 times the tube table values of grid
driving power for frequencies below 4-mc.,
4 times for frequencies between 4- and 9-me.,
5 times between 9- and 20-me., 6 times for
30-mc., and perhaps 10 or 12 times for 60-mc.
If the driver stage is to be operated as a
frequency multiplier, these factors should be
increased by approximately 50 per cent.

Some of the aforementioned losses have
given headaches to many engineers and am-
ateurs. A classical example is the case of an
exciter with a 6L.6G tube, a unit which will
deliver as much as 20 watts into a dummy
antenna load. This exciter will drive a tube
such as a 35T with ease at low radio fre-
quencies, but it will fail miserably in the
higher frequency bands, such as 30-me. The
“apparent grid driving power” at 30-mec. is
s0 much greater than the actual driving
power that even a type-807 doubler or buffer
stage may not fully drive the 35T, or an
equivalent tube.

A properly neutralized r-f amplifier. such
as a balanced push-pull circuit, often gives
the amateur a lot of worry because of the
drop in grid current when the plate voltage
and antenna load are applied. Degeneration
is sometimes mentioned vaguely as a cause
for this effect. However, this effect is the
result of a change of grid circuit impedance,
and not degeneration, aund if there is no
reduction in grid current the operator can
be fairly certain that the r-f amplifier is
regenerative. Regeneration may, and usually
does, make an amplifier unsuitable for mod-
ulation of any type, except c.w.

THE relation between power output
and d.c. grid current or bias voltage for a
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This same Curve is shown in the Engineer-

ing Applications section of this issue, where

the Eimac 304TL tube is treated extensively.

The Curve was supplied by the Eitel-Mc-Cul-

lough organization, to whom we are indebted
for this cooperation.

typical class-C amplifier is shown by the
curves of Fig. 1.

The solid-line curve is for the case when
the grid-bias voltage is held constant at a
little more than twice cut-off value, and the
grid current is varied by changing the link
coupling to the grid circuit. This same curve
holds approximately trne for constant grid
current, and for an increase or decrease of
bias voltage from the normal value, or 100
per cent. These curves can be applied to al-
most any tube by using the 100 per cent
values of grid current listed for typical op-
erating conditions of a c.w. or plate-modu-
lated r-f amplifier in the tube table data.

The solid-line curve indicates that the
power output and efficiency drops rapidly for
values of grid current below normal, but
that very little increase is obtained at above-
normal values of bias voltage or grid cur-
rent. The slight increase of efficiency actu-
ally permits some increase of power output,
particularly if the plate dissipation is held
at a constant value, rather than maintaining
a constant plate input. The grid driving
power rises very rapidly as compared to the
increase of power output. This means that
the final amplifier may only have a power
gain of from 5 to 10 when operating at very
high plate efficiency and lower plate dissipa-
tion, as compared to the normal case of a
power gain of some value between 12 and 20.

The broken-line curve of Fig. 1 applies to
the general case of an amplifiier driven by
a small exciter or buffer which has limited
power output. If the bias voltage is increased
by an increase of bias resistance or voltage
supply, a decrease of grid current will result,

(Continued at bottom of facing page)
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VYacuum-

Type
Antenna

Relay

A NEW development in antenna
changeover relays is the high-vacuum type,
illustrated in the photograph. This device
will also find numerous other switching ap-
plications, hecause of the high values of
voltage which can be broken without danger
of external sparking.

One use for this new Eimac Vacuum Relay
is in the aircraft field, where the device has
proven highly satisfactory for switching the
plane’s antenna from send to receive. The
absence of an exterior spark makes for com-
plete safety, for there is no danger that gases
or fumes will be ignited from a sparking
contact. Commercial and military planes
are already using this relay extensively.

The relay is of the single-pole-double-throw
type. It will carry several amperes of cur-

H

rent. The solenoid and relay contacts are in
a highly-evacuated glass chamber. The ex-
ternal magnet coil which actuates the inter-
nal solenoid is energized by batteries, and
the coil is placed over one of the arms of the
relay. This energizing element enables the
movement of the solenoid in a manner iden-
tical to that of a conventional relay. By
placing the relay contacts in a vacuum, the
physical size of the device can be made very
small for the high amounts of power
handled.

This relay, furthermore, is ideal for mod-
erate speeds of c. w. keying in high voltage
circuits, although it was designed primarily
for antenna change-over service. Numerous
industrial applications also suggest them-
selves, and amateurs will welcome it for key-
ing the primary of large transmitters.

Grid Circuit Considerations

(Continued from preceding page)

and the efficiency of the amplifier output
will be reduced. This results in higher plate
loss and less power into the antenna. From
this same curve it can be seen that a de-
crease of zrid current, or bias voltage less
than normal, will result in a gradual de-
crease of amplifier efficiency not as great as
in the case where one factor was held con-
stant (solid-line curve example).

The actual slopes of these curves may vary
with different tubes, load conditions, and
driver stage regulation, yet the variation is
not very great since these curves are the
composite values of a large number of dif-
terent types and sizes of transmitter tubes.

There are several other important factors
in connection with grid circuits of transmit-
ter tubes, applying particularly to plate-mod-
ulated r-f amplifiers; they will be covered
in a succeeding issue of this magazine.
Among the items are curves showing how
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to operate high and low mu tubes in plate-
modulated r-f amplifiers with much less than
normal grid current, but with excellent
linearity of modulation. Another item is the
improvement in linearity with some types of
high mu tubes which never seem to show a
perfect oscilloscopic pattern of modulation
and usually kick downward in plate current
during modulation peaks.

Note: Frank C. Jones will continue this
series for many months, telling you in A-B-C
expressions the things you have long wanted
to know about the function and operation of
each and every circuit and component in a
transmitter for c.w. or voice communication.
You will acquire a new slant on your knowl-
edge of circuit design. and you will want to
file this data for constant reference because
it will be wholly unlike that of any other
treatment of the subjects.
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3-Tube-All- Band -’Phone-C. W.
Transmitter With New RCA-815s

The new RCA-815 Dual Beam Pentode is here incorporated into a low-cost,
versatile transmitter which should appeal to amateurs who want to build an

inexpensive set for all-band, phone-c.w.

less than $50.00, including tubes.

operation. The cost of the transmitter is
Numerous writings have shown how to incor-

porate the new tube in conventional UHF circuits, but here is a manuscript that
tells how to use it all the way from 160 meters to 10.

THE announcement of a new tube
usualy prompts a desire to hurry for the
workbench in order to determine just what
can be expected of the bottle under actual
circuit tests. This is particularly true if the
tube looks like it possesses some new and
interesting features. The new RCA-815, with
double-beam elements supported in a squatty,
sturdy envelope, is such a tube. We saw it
advertised recently, and the price was given
as $4.75. It looked like a lot of tube for the
money, so we wrote the corporation tycoons
and asked if this price was correct —it
seemed like a lot of tube for less than five
dollars. Back came the auswer: ‘“We hope
SO !”

The general design of the tube is such that
it lends itself readily to commpact construc-
tion and short connections. Its general fea-
tures are not unlike that of a conventional
beam tube, such as the 807, yet it possesses
an added advantage of low grid drive for
quite healthy outputs of r-f. Aside from its
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ability to perform excellently in r-f service,
this tube — with its push-pull application
abilities—is well suited for modulator serv-
ice. For this reason, the little transmitter
described in this text was conceived and
built. A new tube—a new idea—a transmit-
ter for all-band operation with power inputs
ranging from 40 to 60 watts—yes, the bottle
had possibilities!

THE design of a transmitter for all-
band operation is not the easiest problem for
the constructor to solve; a number of mul-
tiplier stages enter into the eonsiderations.
We were on the look-out for extreme com-
pactness, and confronted with the necessary
evil of housing the power supply, r-f stages
and modulator in a compact case; everything
had to be built upon a single, small chassis.
Extreme flexibility was desired, with the
added ability to shift from band to band
with a minimum of tuning controls. The
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e Looking into the complete transmitter, the Millen tuning

condensers are plainly shown. The power supply components

are UTC. with specifications givcn in the schematic. The final
amplifier shows a 10-meter coil in place.

lower frequency bands, 160- and §9-meters,
present no unusual design problems, requir-
ing only the proper crystals, and working the
815 as a straight-through amplifier. The
screening of the tube is such that, with ordi-
nary care and layout- it is entirely possible
to do away with neutralization.

It should be mentioned lhere that a general
purpose transmitter of this type calls for a
very definite compromise. In the interest of
using as few tubes as possible, the normal
driver stage was omitted from the modu-
lator, the latter being driven directly from a
high step-up ratio microphone transformer.
These special units are made by Inca. Ken-
yon and Thordarson. No grid current is pos-
gible in this case, and hence the audio power
output of the modulator is itself limited to
about 20 watts. Both the audio and r-f power
outputs are limited by the size of the power
supply, which must of necessity be compact
if the transmitter is to live up to its orig-
inal promise. One thing leads to another, and
the builder miust realize that a 1-kw trans-
mitter can not be built into a match box.
But if you are satisfied with a modest
amount of power, all-band operation. extreme
simplicity of control, and low cost—here is
the transmitter that will fill the bill.

In a transmitter of this design if is al-
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ways desirable to use as few tubes as pos-
sible. Each time a tube is eliminated from
the circuit, a tube socket and all its asso-
ciate equipment is likewise obviated. By
process of elimination the final version of
the transmitter consisted of three tubes—a
erystal oscillator capable of doubling, an 815
in the final amplifier, and another 815 as a
modulator.

[t is advisable to first give consideration
to the highest frequency of operation, and
use this frequency to dictate the eventual
design. In normal amateur practice, the 10-
meter band is the highest to be included in
an all-band transmitter. Consideration must
then he given to a suitable fundamental fre-
quency for the crystal oscillator. To avoid
cranky and erratic operation of the oscil-
lator, it was definitely decided that conven-
tional 40-meter crystals would be chosen. For
10-meter operation the crystal oscillator
doubles to 20. and drives the 815 as a push-
push doubler. whose output circuit is tuned
to 10 meters. The particular harmonic crys-
tal oscillator circuit adopted makes it pos-
gsible to mount the plate tuning condenser
directly on the front panel. In one form of
Jones oscillaior, where the tuning condenser
is not by-passed directly to ground, this me-
ehanical feature would Lave been impossible.
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The newer Jones oscillator, in which a cath-
ode choke is included, presents no such dif-
ficulty. Note that the tank tuning condenser
is connected directly from plate to ground.
This method of connection was chosen in-
tentionally, since the circuit across the tank
inductance is conipleted by the mica by-pass

condenser. It is a point worthy of note to

relate that a fixed mica by-pass condenser
of 150uuf. (.00015) is used in place of the
more conventional and adjustable padder or
trimmer condenser from oscillator to ground.
Although the crystal was mounted on the
front panel for convenience when chang-
ing crystals, there is actually a very de-
cided electrical advantage, in that the
crystal is completely shielded from the re-
mainder of the circuit. This results in lower
crystal r-f current. In this transmitter the
crystal current is extremely low for all cases
of harmonic operation.

The crystal stage has a plug-in coil for
each band of operation. When it is desired
to work straight-through in the oscillator
circuit, a link is soldered across the two
small pins of the coil form, within the coil.
This link closes circuit “L,” shown on the
schematic diagram. This connection auto-
matically places a .002 mica condenser from
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cathode to ground, thus effectively short-
circuiting the cathode choke and eliminating
the possibility of regeneration.

In a push-push doubler circuit the two
grids of a tube are obviously in push-pull,
and the two plates in parallel. The effect of
this connection is to produce twice the num-
ber of “kicks” in the plate circuit, thus
greatly improving the doubling action. It is
essential that exactly the same amount of
drive be delivered to both grids, and hence
the use of a balanced grid circuit with a
split-stator tuning condenser. Any tendency
for an unbalanced condition in this cireuit,
and particularly the use of a singlesection
standard tuning condenser across the grids,
will inevitably result in spurious oscillation,
or the unbalance will be so great that only
one tube will function.

For straight-through operation, the parallel
connection was chosen in preference to push-
pull. On the 160-meter band, the physical
size of a tuning condenser would be out of
the question for a compact transmitter. And
even if such a condenser were feasible, its
minimum capacity would be so high that no
inductance would remain in the cireunit for
resonance on 10 meters. As designed, the
tube plate-to-ground capacities are rather

Amateur Radio Defense



e Therc is no hay-wire under the chassis, and the workman-
ship is not of the rat’s-nest variety. Small components are
seceured to tie-strips and much of the wiring is cabled and laced.

high in this transmitter, and the coil for 10-
meter operation has but five turns. Yet in
spite of this small inductance, the plate cur-
rent dips to approximately 30-ma. Consider-
ing that this stage is then acting as a
doubler, such a minimum value is excellent,
and indicates good efficiency as well. The
actual meter reading is approximately 45-
ma., since both plate and screen currents are
metered simultaneously.

For operation in the low-frequency bands,
the two sections of the split-stator tuning
condenser are in parallel. This is accom-
plished simply within. or on. the plug-in
connection of the coil itself. For straight-
through operation the grid circuit is like-
wise parallel-connected. Here again, both sec-
tions of the split-stator grid tuning con-
denser are tied together, and to one end of
the coil. To complete the circuit, the other
end of the eoil must be by-passed to ground.
This is accomplished with a small mica con-
denser mounted inside the coil form.

Although this transmitter will be used
primarily for 'phone, a c.w. keying jack has
been included, connected between the cathode
resistor and ground. A d.p.d.t. switch for
changing trom c.w. to phone is also pro-
vided; this switch breaks the cathode circuit
of the modulator and short-circuits the mod-
ulation transformer. The cathode resistor is
common to both the final amplifier and mod-
ulator. in order to stabilize the grid (cath-
ode) bias on the modulator. Such stabiliza-
tion is required because of the large plate
current excursions in the 815 modulator with
speech input.
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The speech driver tnbe was eliminated for
purposes of simplicity. A high step-up ratio
transformer (100-to-1 turns ratio) makes it
possible to develop enough audio grid swing
to secure reasonable power output. As pre-
viously stated. a driver stage could be used
advantageously. in that it would allow small
amounts of grid current. with consequent
increase in audio output from the modulator.
A Western Electric F-1 single-button carbon
microphone was chosen in the interests of
simplicity and economy. This unit has excel-
lent fidelity within the voice range, and is
readily obtainable from any supply house
which carries W.E. parts. No microphone
batteries are needed; the microphone volt-
age is secured from two resistors which com-
prise the bleeder system. The modulator
screen voltage is also supplied from this
same divider. A heavy by-pass condenser
must be connected across the point where
the microphone transformer is tapped across
the divider.

The power supply has condenser input in
order to obtain higher plate voltage from a
readily availuble small transformer, such as
the UTC unit chosen for this design. Elec-
trolytic condensers are not satisfactory for
the input circuit, although they can be—and
are—used in the output section. The supply
potential under load is approximately 400
volts. Two switches are included in the
power circuit. One switch closes the primary,
in order to light the filaments. To prevent
simultaneous application of power, a second
switch is included in the center-tap of the
secondary winding.
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Rationalizing

The Harmonie Oscillator

Have you a cracked crystal in your morgue? And have you wondered why

your harmonic oscillator wouldn't work as a high-power transmitter? The author

tells you some of the do's and don'ts of crystal oscillator operation — a technical

treatise that deals with a timely problem — and with utter frankness.

By Clayton F. Bane*

l’ OUBTLESS you, too, have been vic-
timized by a harmonic oscillator. Honestly,
when you removed the crystal from the
holder and found that it had either a nice
crack or an outright hole in it, upon whom
did you place the blame—yourself, and the
fact that there might possibly have been
something wrong with the manner in which
you set the circuit up, or upon the man who
proposed the oscillator circuit? Frankly,
both of you could have been at fault. The
inventor, because he failed to tell you that
his circuit might exhibit entirely different
characteristics when built into different me-
chanical versions, or perhaps yourself—for
failure to realize exactly what you were try-
ing to do. A somewhat different approach to
the basic analysis of harmonic oscillators
may help to produce sure-fire results, and at
the same time remove the burden of blame
from the shoulders of the inventors of really
worthwhile circuits.

Regardless of the trick names applied,
harmonic oscillators basically fall into only
a few classes. Almost without exception, all
are capable of creditable performance in the
hands of men who know how the circuits
work and what they are trying to accom-
plish. Among these is the Tri-Tet oscillator,
one of the first to be introduced to the am-
ateur. Well can I remember the trail of
broken crystals and the complaints against
it, shortly after its introduction, although
virtually all of the trouble came about by
inability to understand the underlying prin-

*Chief Engineer. Technical Radio, Inc.
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ciples involved. This circuit worked—it still
works, the objection to it now is the fact that
it is relatively obsolete and has largely been
supplanted by more simple circuits. From
personal choice, backed by extensive com-
mercial use, I prefer either of the two Jones
circuits. I know these circuits work—I've
built dozens of transmitters using them.
Still, many amateurs have expressed the be-
lief that there was something basically
wrong with the Jones oscillators, and that
it was impossible to get them to work. Not
so, gentlemen!

Consider one version of the Jones oscil-
lator as shown in Fig. 1. Failure to realize
just what type of bull one has by the tail
can be sometimes traced to the fact that in
the interests of standardization, circuit
draftsmen follow a certain pattern in their
layouts. This Fig. 1 circuit is a good illus-
tration. If one disregards the theory in-
volved, this drawing would off-hand appear
to be the conventional tuned-plate, funda-
mental crystal oscillator. Of course, even
when it is known that the L/C circuit is
tuned to some harmonic of the crystal, the
original impression still persists. In normal
cases such an impression will invariably
mean that the circuit will be treated as a
straight-through oscillator. Reasoning may
be that if 400 volts works on the latter it
will also work when the oscillator is, for
example, doubling. This reasoning can be
entirely fallacious, for certain sets of con-
ditions.
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Should the same circuit be redrawn so as
to appear as in Fig. 2, it suddenly loses its
familiar identity, even though Fig. 1 and
Fig. 2 are exactly the same. It doesn’t take
much imagination to see that the crystal is
connected across the tube, from grid to
plate. The fact that the L/C circuit is in
series with the plate doesn't alter the fact
that this is the clue to why the crystal os-
cillates. The crystal is independent of the
I./C harmonic-tuned circuit, and actually
works as a Pierce Oscillator. Why the crystal
can oscillate without seeming to have a
tuned circuit can be understood if it can be
shown that the Pierce is actually the famil-
iar Colpitts oscillator, with the crystal itself
replacing the inductance. Electrically, a
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quartz crystal may be considered as an ex-
tremely high inductance in series with a
small capacity. A conventional Colpitts cir-
cuit is shown in Fig. 3. In the Pierce circuit,
the crystal replaces the inductance and the
grid-to-ground and plate-to-ground capacities
of the tube replace the two variable con-
densers. If the ratio of these two capacities
is correct the circuit will oscillate at the
fundamental frequency of the crystal. This
briefly explains why the circuit can oscillate
at the crystal fundamental frequency. It
does not explain why the radio-frequency
voltage across the crystal can be at such
wide variance in different circuit arrange-
ments and layouts.

"In order to improve the efficiency of the
cireuit for harmonic operation it becomes
necessary to make it regenerative, and here
is where the principal difficulties arise. To
keep the radio-frequency voltage which ap-
pears across the crystal to a safe value, it is
definitely necessary to make this regenera-
tion controllable. Jonmes provided a con-
denser for this purpose, which is highly
effective—if the parts and wiring layout are
such that the regeneration is confined to
the circuits of which the condenser is a part.
It is easily possible to come to grief in the
Pierce oscillator portion of the circuit, since
different capacities from grid-to-ground and
from plate-to-ground will cause different
feedback ratios and greater or less initial
ecrystal current. Such variation in ecapaci-
tance might be introduced by long leads
from the erystal—long and indirect ground
path between grid and plate circuits—
capacity of crystal holder to chassis—capac-
ity of L/C circuit to chassis. These are some
of the reasons why there is such a wide
variation in the performance between oscil-
lators which would initially appear to be a
wire-for-wire copy of each other. JJones knew
from the start. and he did one of the only
things possible—he introduced a flashlight
bulb in series with the crystal to act as a
danger signal. When these lamps start go-
ing out, one after the other, don't condemn
the circuit. Rather, look for the cause.
Don't think that the 60-milliampere bulb
specified was a misprint, and replace it with
a 150-mill bulb. This procedure inevitably
leads to a cracked crystal. Thus far, the
discussion has been largely on the theoreti-
cal side, and entirely negative as far as
suggesting possible cures. In many cases, a
full realization of the problems involved will
suggest the proper course of action, since
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Jones harmonic oscillator with tapped coils
and rotary switch for multi-band operation.
Two crystals enable the oscillator to deliver
output from 160 to 20 meters. 4 small rotary

switch selects either the 160- oy 40-meter

crystal. Both sides of the crystal are either

in or out of service—rather than cutting-in
or out the grid connection only.

the possible offending elements will then be
known. As a suggestion for an initial set-up
on a new circuit about to be tried for the
first time, the following may have some
merit.

(1) Nevcer start out with high voltage on
the oscillator until you are definitely cer-
tain that the regeneration is controllable.
Put a series resistor in the plate and screen
circuits of the oscillator, so that the voltages
are reduced to approximately half their nor-
mal value. This assumes that the crystal
current will probably be too high amnd that
some work will have to be done in order to
reduce it to a reasonable value.

(2) Alcays use a 60-milliampere ?lashlight
bulb in series with the crystal. When you
buy thie bulb, ask to see the box, so you can
be certain that it is 60-mill and not some-
thing else. Don’'t trust your judgment on
how bright a 150-mill bulb will be at
60-milliamperes. You will always be wrong
if you guess. Note that a 150-ma. bulb will
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just barely show a dull red at 60-ma. The
bulb is your tell-tale and also a fuse—never
leave it out of the circuit. Make certain
that it is in series with the side of the
crystal opposite to that which goes to the
grid of the tube. Be careful about getting
it in “X” in Fig. 2.

(3) Always start out (in the circunit shown
in Fig. 2) with the regeneration condenser at
full or maximum capacity. Decrease the ca-
pacity in slow steps, meanwhile tuning the
L/C tank carefully through its range, watch-
ing for the slightest indication of a dip in
the plate current.

(4) Under no circumstances attempt to ad-
just the oscillator for plate current dip or
for crystal current, unless the grid circuit of
the following tube is connected. If capacity
coupling is used, be certain that the tap is
on the crystal plate tank and that the fol-
lowing tube has its filament lighted, but do
not apply its plate or screen voltage. This
latter tube then will act as a diode vacuum-
tube voltmeter (oscillator output being indi-
cated by the grid meter on this tube), as
well as a load for the oscillator. The oscilla-
tor should not be adjusted without load
since, as has been stated, the circuit is re-
generative and the proper amount of regen-
eration for no-load and load will be entirely
different. While it is true that the load pre-
sented to the oscillator will be different
when the plate voltage is applied to the fol-
lowing tube, the grid circuit alone will be
sufficiently close for preliminary set-up.

(5) It is not necessarily true that the plate
current of the oscillator must take a very
sharp and definite dip in order for it to be
working properly. The regeneration con-
denser must be decreased in capacity until
some indication of plate current dip is
achieved as the L/C circuit is tuned through
resonance. When this indication is found,
adjust for the lowest plate current value on
the particular dip (even though it be but
10-ma.) and observe the lamp in series with
the crystal. If this is not showing any, or
a very low amount of brilliance (remember
we are working at half voltage), decrease
the regeneration condenser still more. This
should permit greater plate current dip.

(6) In the above procedure, it will be well
to stop after the first reasonable dip is lo-
cated (reasonable in this case being any-
thing up to 15-milliamperes), and apply the
normal plate voltage momentarily to ob-
serve the comparative brilliance of the lamp
at high and low plate voltage. If the lamp
gets very bright at high voltage, you may
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rest assured that the oscillator is not con-
trolling ‘properly, and one or more of the
dodges for reducing crystal current should
be tried.

(7) Do not use any more regeneration than
is absolutely necessary. That is to say, if
the oscillator plate current dips to 10- or
15anilliamperes only, and still the grid
meter on the following stage shows adequate
grid current for proper excitation, don’t
carry the plate current dip too far. More
regeneration invariably means more crystal
current. Even though the particular crystal
can stand the increased radio-frequency cur-
rent, the heavier current will heat the crys-
tal and increase its frequency drift. Take a
harmonic oscillator at its true value. namely
a device in which the function of two tubes
is combined in one. A highly regenerative
harmonic oscillator is a “trigger” device,
and very hard to handle. When simply
doubling in the oscillator there is no need
for such border-line adjustment.

(8) If the r-f crystal current persits in
running high even with low plate and screen
voltages, the following may be applied, in
total or in part:

(a) A small 25-micro-microfarad mica con-
denser should be tried from oscillator grid
to ground.

(b) A similiar condenser should be tried
from the oppesite side of the crystal itself to
ground. Either or both condensers may be
used if they are effective in reducing crys-
tal r-f current.

(¢) If the grid leak, cathode. and regener-
ation condenser all return to separate points
on the chassis (also screen by-pass), try
bonding themn together with a piece of bus
bar. If this is ineffectual, try returning each
in succession to another point on the chassis.
In about nine cases out of ten an erratic
oscillator can be tamed by simply breaking
up the ground-loop circuits. It is astonishing
the amount of current that can be measured
across a three-inch section of chassis under
certain circnmstances. It is further sur-
prising how far removed from actual ground
certain excellent-appearing grounds can be.

(d) Don’t overlook coupling between the
crystal holder and the crystal plate tank.
Also coupling from the plate of the tube
(when glass), to the crystal holder.

(9) Bear in mind that the regeneration
setting for an individual harmonic oscillator
is unalterably tied-up with the activity of
the particular crystal used. That is to say,
an inactive crystal may require considerable
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regeneration to give results,. When an ac-
tive crystal is plugged into the same circuit,
the regeneration may be so great that the
crystal r-f current will rise tremendously.
In setting-up, be certain that your oscillator
is either set-up for a compromise adjustment
for either type of crystal, or else that all
vour crystals are uniformly active.

(10) Always check your oscillator to be
absolutely certain that the crystal is doing
the oscillating. A cranky crystal that re-
quires a large amount of regeneration may
actually be working only on a “trigger”
basis. The check for self-oscillation is ex-
tremely simple. Tune your receiver to the
output frequency of the oscillator and turn
on the beat oscillator so that a steady beat
note may be obtained. Now bring your hand
close to the oscillator plate coil. If your
circuit is crystal, the pitch of the beat note
will not change. If it is self-excited the
pitch will change, due to the capacity of
vour body tuning the circuit to a new fre-
quency. Be suspicious of very large and
abrupt dips in oscillator plate current, since
in many cases these indicate self-oscillation.
The real criterion of dip is the grid meter
of the next stage. Basically, all that is
wanted is a reasonable value of plate current
in the oscillator, low crystal r-f current, and
the requisite amount of drive for the next
stage. Since it is impossible to set-up the
oscillator without a load, the no-load plate
current is meaningless. Remember that the
grid circut of the following stage constitutes
a definite load, and the oscillator plate cur-
rent minimum will thus be higher than if
it were working unloaded.

The remarks and suggestions made herein
are the direct result of a number of years
of work with all types of harmonic oscilla-
tors. both in amateur and commercial equip-
ment. While specifically applied to one type
of Jones oscillator, for the most part they
should apply equally well to any other type
wherein the crystal itself is basically op-
erating in a Pierce-type circuit, and where
regeneration is deliberately introduced in
controlled amounts. The writer wishes to
again point out that the effect of circuit
capacity (which will be different in any two
individually designed units) is one of the
indeterminate factors in the performance of
a harmonic oscillator. Other things being
equal, any oscillator can be made to work,
but in many cases only after application of
the proper corrective measures as indicated
by the particular problem involved.
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Battling Shunt Capacity in Tank Circuits

Practical Information on What to Do When the Condenser
and Coil Will Not Tune to Resonance

By F. D. Wells, W6QUC*

SHUNT capacity has played more
havoc and cost more hours of wasted effort
than any other obstruction in the amateur’s
path to the eventual kilowatt. There are
few who do not sooner or later remove their
hay-wire tank coils in order to replace them
with the new manufactured varieties which
add glamour to the rig. The coil is pur-
chased and the socket for it installed; the
switeh is thrown. and the tank condenser
is tuned for resonance, but the expected dip
in plate current fails to materialize.

A quick glance at the catalog shows that
the coils should tune to 10 meters with a
capacity of 28uuf. The 150uuf tuning con-
denser has a minimum of capacity of Tuuf.,
so the tank current should dip with the con-
denser about one-ffifth of the way toward
maximum capacity. The condenser is set at
minimum, the switch is again thrown. and
the condenser hopefully tuned toward maxi-
mum capacity. Still no dip.

One of three courses is now open: First
is to remove the modern improvement, re-
place the old hay-wire tank coil, light up
the pipe and spend an evening operating.
Second is to wait until morning, take the
coil back to the store, give vent to all ac-
cumulated rage and demmand the return of
the purchase price. Third is to get out the
pliers and start to work on the new coil.
The third, of course, defeats the purpose of
the original project, as there is no instru-
ment superior to a pair of pliers for de-
stroying the appearance of a coil.

Assume the tank is in the plate circuit of
a 6L6G buffer doubler driving the grid of
an 811. If a metal chassis is used and the
coil socket is mounted directly on it, and
if in addition the tank condenser is mounted
fairly close to the chassis, the stray capac-
ity to ground of the entire circuit from the
plate of the 6L6G to the grid of the 811
would probably be 25 to 30zuf. and would
rarely be under 15zuf. The coil, then, has
across it a minimum of 365uuf.: 15
wpf, strays, 5.5uuf. input capacitance of the
811, about 9uuf. output capacitance of the
6L6G and 7guf. minimum capacity of the

*Engineer, Technical Radio, Inc.
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tank condenser. The manufacturer said the
coil would tune to 10 meters with a ca-
pacity of 28uuf!

A smaller tank condenser, say 35uuf,
would help slightly since it has a minimum
capacity of 4uuf. However, the plate ca-
pacity of the 6L6G and the grid capacity of
the 811 cannot be changed. Consequently,
with this arrangement the stray capacity
must be limited to 9.5uuf so that the total
capacity across the coil will not exceed 28
wupf. A difficult thing to achieve with metal
chassis construction!

When link coupling is used, the problem
is not so severe, since the grid capacity of
the 811 is no longer across the tank coil.

ANOTHER common problem is to
determine the size of the condenser needed
to cover a given frequency range. It can
be simplified by considering the frequency
ratio instead of frequency range. and the
capacity ratio instead of the capacity range.
The frequency ratio is obtained by divid-
ing the highest frequency to be covered by
the lowest frequency to be covered. The
capacity ratio is the ratio of the maxi-
mum capacity to the minimum capacity, not
of the condenser, but of the complete cir-
cuit, since there are ordinarily shunt ca-
pacities in the circuit.

These shunt capacities upset calculations
when a two-to-one frequency range in the
tank circuit is contemplated. If it is de-
sired to have a single tank which will tune
both 80 and 40 meters, a 100uuf condenser
might be selected for this purpose. Since
a two-to-one frequency range requires a four-
to-one capacity range, the 100upf condenser
with a 6gpuf minimum looks quite prom-
ising. Assuming that the tube capacities
and the stray capacities amount to 35uuf,
maximum capacity across the circuit is 100
plus 35, or 135uxuf and minimum capacity
across the circuit 35 plus 6. or 4luuf. The
ratio of maximum to minimum is 135/41, or
3.3 instead of 4. A larger condenser is
needed.

If a 150uuf condenser with a minimum of
Tupf be chosen, the maximum circuit capac-
ity would be 150 plus 35, or 185uuf, the mini-

(Continued on page 51)
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Emergency ’Phone For Defense Service

RADIO defense groups, and individual
amateurs as well, have requesied technical
information on the design and construction
of a low-power unit which can be operated
from a source other than the 110-volt a.c.
mains. Here is such a transmitter.

Technical Considerations

THE small radiotelephone transmitter
units shown in the photograph can be
mounted in a standard carrying case for
portable or emergency operation from a stor-
age battery. The transmitter is capable of
delivering approximately 15 watts of carrier
when used with a heavy-duty 400-volt Mal-
lory Vibrapack.

The circuit congists of a straigntforward
6F6G pentode crystal oscillator for either
160- or 75-meter operation, by merely chang-
ing the plug-in coils and crystals. Another
6F6G serves as a neutralized r-f amplifier,
driven by the crystal oscillator. This ampli-
fier tube is cathode-modulated with a 6F6
pentode, connected to a single-button carbon
microphone. The microphone current is ob-
tained from the high-voltage supply through
an R/C filter, sinee this connection permits
the transmittr to be operated from an a.c.
power supply for home station service. The
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R/C filter eliminates all trace of vibrator
or power supply hash in the audio system.

The filaments of the 6F6G tubes can be
operated either from a 6-volt storage bhattery
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or from a 6.3 volt a.c. power transformer.
Standard plug-in coils of the B & W type are
suitable for the band of operation desired.

The particular electrical design of the
transmitter permits relatively high r-f output
with cathode modulation, which is com-
parable to plate modulation as used in the
average small transmitter. The r-f amplifier
tube is connected as a triode. The 50-ohm,
1-watt resistor in the input grid lead acts
as a parasitic suppressor.
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Filter Performance Estimator

A remarkable, new means for finding the loss and phase at a given frequency,

or vice versa, in either a low-pass or a high-pass section.

By Arthur H. Halloran

THE performance of a filter, i.e. its
effect on the magnitude and the phase of the
frequencies in the current which it passes to
the load and which it by-passes from the
load, is readily determined when the imped-
ance of the filter is matched to that of the
load so as to sunppress any reflected wave.
The two curves in Fig. 1 give approximate
values of phase shift and attenuation for
low-pass and high-pass filters of either the
a- or the T-type. Whilst it is drawn to illus-
trate the characteristics of a low-pass sec-
tion referred to the bottom scale, the numer-
ical values also apply to a high-pass section
when the top scale is employed. Before ap-
plying the chart to its primary purpose, that
of determining the cut-off frequency which
will minimize the ripple or hum due to an
objectionable frequency in a rectified a-c
power supply, let us study its general con-
struction and meaning.

The curve at the left indicates the amount
of phase shift for frequencies whose ratio to
the cut-off frequency are from 0 to 1 along
the bottom scale and from 10 to 1 along the
top scale, the former corresponding to the
frequencies which are passed by a low-pass
filter, and the latter to those which are
passed by a high-pass filter. The vertical
scale at the left gives the phase angle in
degrees and that to the immediate right
gives it in radians. It may be seen that the
cut-off frequency is 180 degrees out of phase
in both cases. For the low-pass filter, the
phase angle decreases as the frequency ratio
becomes less, being zero for zero ratio (di-
rect current). For a high-pass filter, the
phase angle decreases as the frequency ratio
increases and is negative in sign, whereas
for a low-pass filter it is positive. It will be
noted that all by-passed frequencies are 180

January, 1941

degrees out of phase. The phase angle is of
minor importance in the design of power
packs, but is of major interest in some other
applications of filters.

The curve at the right indicates the at-
tenuation or decrease in magnitude of fre-
quencies as they depart from cut-off. For the
low-pass filter, this means the higher fre-
quencies corresponding to the ratio scale
along the bottom of the chart. For a high-
pass filter it means the frequencies lower
than cut-off as shown by the scale along the
top of the chart. The attenuation is zero for
all frequencies which are passed to the load.
The scale at the right indicates the amount
of attenuation in decibels, whilst that to the
immediate left is in nepers, where 1 neper
= 8.686 db. A scale of per cent of ripple
might also be added at the right in accord-
ance with the values given in a later table.

Application to Power Supply Fiter

“7 HEN the output current i¢ 30 db
less than the input at a specified frequency
that frequency is assumed to be inaudible.
The chart shows that 30 db corresponds to
f/f. = 2.82. This means that the objectionable
120-cycle hum from a full-wave rectifier can
be minimized when

f/f. =120/f. = 2.82, whence f, = 42.5 cycles.

The selection of 42 cycles as the cut-off
frequency for the example given in the first
instalment (A.R.D., Dec., 1940) on “A Filter
Design Calculator’” is thus seen to be justi-
fied. That article contained an obvious error
which should be corrected, namely substitute
henries for farads as the last word in the
second paragraph of p. 38.
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If the same filter were used with a half-
wave instead of a full-wave rectifier, thus
producing an objectionable 60-cycle hum
from a 60-cycle a-c source, the frequency
ratio would be

f/f. = 60/42.5 =141,

for which the corresponding drop is seen to
15 db. which is not sufficient to make the
hum inaudible. However, by using two sec-
tions the drop would be 2315 = 30 db, which
is ample for the job. This is in accord with
a general rule that n identical sections in
series multiply by an the db drop due to one
section.

Furthermore, if two sections were used to
minimize the 120-cycle component, the size
of the individual coils and condensers could
be reduced—at the cost of using more of
them. Each section should be designed for
15 db drop. The chart shows that this is
given by a frequency ratio of 1.4, whence

f/f.=120/f. = 1.4, or f. = 85 cycles.

The design chart in the previous instalment
shows that for an 85-cycle cutoff and a 3000-
ohm load. L =13 henries and C =13 gf.
From Fig. 2 of that instalment it is seen
that a 2-section T-type filter requires two
6.5 henry coils, one 13-henry coil, and two
1.3 uf condensers, whereas two 7-type sec-
tions require two 13-henry chokes, one 1.3 uf
and two 0.65 uf condensers.

The bandwidth control filter cited in a
previous example was designed for a cutoff
at 3100 cycles. For 5000 cycles the frequency
ratio is thus

f/tf. = 5000/3000 = 1.66,

which the chart shows corresponds to a drop
of only 19 db. This might open an argument
as to whether more satisfactory results
might be obtained by selecting a cutoff at
2500 cycles, when the drop for 3000 cycles
would be only 11 db and for 5000 cycles
would be 23 db, as can readily be verified by
the chart.

Performance Formulas

THOSE who prefer getting exact re-
sults by means of formulas, instead of the
approximate results given by the curves in
the chart, which are plotted from the values
given by the formulas, will need two sets of
tables to be found in engineering and mathe-
matical handbooks. These are a table of
circular sines and angles in radians for find-
ing the phase angle., and a table of hyper-
bolic cosines for finding the attenuation
constant.

For a low-pass filter the phase angle b is
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equal to twice the angle whose sine is f/f,
when f is less than f, corresponding to the
frequencies which are passed to the load
without being attenuated. This is expressed
by the formula

b == 2sin*f/f,

The procedure is merely to double the angle
whose sine is f/f., as found in the table.
The attenuation a in nepers is equal to twice
the angle whose hyperbolic cosine is f/f,
when f is greater than f. corresponding to
the frequencies which are by-passed from the
load 180 degrees out of phase. This is ex-
pressed hy the formula

a = 2 cosh'f/f,

The procedure is merely to double the angle
whose hyperbolic cosine is f/f., as found in
the table. Multiplication of nepers by 8.686
converts them to decibels.

The inverse operation of determining the
frequency ratio which will provide a speci-
fied db drop, is accomplished by first con-
verting db to nepers by multiplying by
0.1151, then dividing by 2 to get the value of
the angle, (the two operations can be com-
bined by multiplying by 0.0575) and finally
consulting a table of hyperbolic cosines to
find the frequency ratio corresponding to
this angle.

For a high-pass filter the same formulas
apply when f./f is substituted for f/f.. The
passed frequencies are those for which £ is
greater than f., and the by-passed frequen-
cies are those for which f is less than f..
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Fig. 2—Characteristic Curves for High-Pass
Section.

I"ig. 2 shows the characteristic curves for a
high-pass section when the curves are plotted
with reference to an increasing, instead of a
decreasing, frequency ratio. It is thus plotted
with reference to f./f along the bottom scale.
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a is the angle for which f/f. = cosh a/2 along
the left-hand secale, and b is the angle for
which f/f. = sin b/2 along the right-hand
scale.

Proof of Formulas

FOR the closed circuit consisting of
y,Z,x/2, in Fig. 3, a T-section, the input cur-
rent I flows through y to develop a voltage
E,=1y, and the output current i flows
through (y + Z + x/2) to develop a voltage

E,=-i(y +Z + x/2).

x x
Zz 2
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AAAAA
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Fig. 3—Currents in T-Section.

Knowing from Kirchhoff’s Laws that the
algebraic sum of all the voltages around a
closed circuit. is zero, we thus have

Iy—i(y+2Z+x/2) =0
I y+2Z+x/2

whence — = ——— =14 Z/y + x/2y
i y

For a T-Section we have previously found
Z=Vxy V1 +x/4y

whence Z/y = VX/y V1 + x/4y

and 1/i=1 4+ x/2y + Vx/y V1 + x/4y

=14x/2y + V(1 + x/2y)*1.....(1)

A similar analysis of a 7-type section,
where
VXxy

v1 + x/4y

would show that eq(1) likewise expresses its
current ratio. Consequently, the remaining
problem is to interpret eq(l) when the val-
ues of the corresponding frequency ratios
are substituted for x and y.

For a low-pass section we have previously
found

7 =
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x = wL, y = —1/&C, and f.=2f,
whenee x/2y = — «’LC/2=—12/2f *=—21/f >

Substitution of this value in eq(l) then

yields
I/i=1—28/82 + V(1 — 26/f5)* —1.....(2)

Interpretation of eq(2) depends upon
whether f is less than or greater than f..
Tedious ecalculations of its values corre-
sponding to various values of f can be neatly
side-stepped by letting f/f.=sin b/2, when
f is less than f.. This is illustrated in Fig. 4
where the angle b/2, defined by BOA in the
large circle, is half the size of the angle b,
defined by BCA in the small circle, whose
diameter is half that of the large circle.
Upon representing f. by OB, the hypotenuse
of triangle OAB, and representing f by AB,
we have

f/f.= AB/OB = sin b/2

Then
1—2f/f*=1—2sin%b/2 =cosd

and

\/TI_—ZF,'f,,’)'T 1= \,'-cos"'b — 1=jsin b.

Substitution of these values in eq(2) yields
1/i=cos b + jsin b = e’®

(3)

jsinp=ei .

whence i/I=cos b -

=

o
0l
Y s

FIG. 4

Fig. 4—Relationship of Circular Functions.

Eq(3), which gives the ratio of the output
to the input current, defines the position of a
unit radius in terms of an angle b, which is
the phase angle. The negative sign means
that the angle decreases from a maximum
of 7 radians when f/f. =1 to a minimum of
zero radians when f/f. = 0, as previously ex-
plained in connection with Fig. 1.

When f is greater than f. the ratio f/f.
cannot be the sine of an angle formed by
the are of a circle, inasmuch as neither a
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circular sine or cosine can be greater than
unity. This difficulty is easily overcome by
employing the hyperbolic sine (abbreviated
sinh) or hyperbolic cosine (abbreviated
cosh) of an angle as illustrated in Fig. 5.
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FIG. 5

Fig. 5—Relationship of Hyperbolic Functions.

Here the curve DB’ is the arc of a circle
whose radius is defined by

= (0B')2= (OA')z + (A'B')"‘

and whose circular functions are
A’B’/OB’ = A’B’/OD = sin a/2
OA’/OB’ = OA’/0OD = cos a/2
from which is derived cos? a/2 + sin*q/2 = 1.

Furthermore, the curve DB is the arc of a
hyperbola whose “radius” is defined by

r’= (0A)*— (AB)*= (OD)*

and whose analogus “hyperbolic functions”
are
AB/OD == sinh a/2 and OA/OD = cosh a/2
from which is derived

cosh? a/2 — sinh®* /2 =1,
whence cosh a/2 == V1 + sinh?a4/2

sinh a/2 = Vecosh?’a/2 — 1
Consequently when f/f, = cosh a/2, we have

1—2f2/f2, = 1— 2 cosh®*a/2 = — cosh a,

V(11— 2f*/f2,)* — 1 = Vcosh?a — 1 = sinh a.

Substitution of these values in eq(2) then
gives
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1/i = —cosh a + sinh a.
From mathematical texts we learn that

es + e
cosh a = —

eu — e a
2
whence we have I/i =-e*and i/I = -e®

and sinh a =

where e = 2.718 is the base of the natural
system of logarithms, and a is found from a
table of hyperbolic cosines by doubling the
angle defined by f/f.= cosh a/2.

The coefficient a gives the attenuation in
nepers, corresponding to any frequency f
greater than f.. Thus since

i/l =-e*, we have a =-log, i/I.

As the number of decibels is given by
db = 20 log,, i/1

and as natural logarithms are converted into
common logarithms through multiplication
by 0.4343, we have

a =-8.686 log,, i/l db.

The previously mentioned general rule
that n identical sections in series multiply
by n the db drop due to one section is de-
duced from the fact that if I be the input to
the first section and i, be the output, then

i,/1 = -e* or i, = -Ie®.
1

For the second section i: is the input and i,
is the output, whence

ie/ir = -e"or i, = ~i,e* = ~Ie?,

Continuing in the same manner for n sec-
tions we can readily find that

i,/I =em™

whence na becomes the attenuation factor
for n sections.

The percentage of output to input current
is given (approximately) by the following
table:

Yo db Yo db Yo db
2 34 10 20 50 6

3 31 15 16 60 44
4 28 20 14 70 3.1
5 26 25 12 80 %9
6. 24 30 10 90 0.9
7 23 35 9 100 0.0
8 22 40 8

9 21 45 7
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Orders Are Like Eggs

lgnoring the Small Radio Manufacturer Is Only an Invitation
To the Age-Old One-Basket Tragedy

By Louwis R. Huber*

EEVERYONE knows the old adage
about Mrs. Grundy, who carried all her eggs
in one basket. When something hit her from
behind, she didn't have even an omelet left.
The lesson has become a classic and, today,
national defense orders are just like eggs.
If you put them all in one basket and some-
thing happens—blooie! You're stuck. Bottle-
neck trouble. Remember what happened at
the Gilfillan Brothers plant in Los Angeles
a few weeks ago? That’s what we mean.

Gilfillan had contracted to build thousands
of sets for use in military aircraft. When
their plant burned, they went out of the pic-
ture. Delay results. The sets must now be
built elsewhere. National defense takes it on
the chin. Whether the fire was caused by
sabotage or not is beside the point. What
counts is the fact that there are hundreds
of smaller radio manufacturers whose com-
bined facilities can handle that order and
much more. Yet most of them have not heen
able to get even a coil to wind for national
defense!

You can say what you want about Gilfil-
lan. Maybe the loss was covered by insur-
ance. Maybe Gilfillan did have a big plant,
filled with production experts and geared for
mass output. And Gilfillan was right across
the alley from the aviation centers of the
west. That’s the easy way of explaining why
such a big order was dumped in Gilfillan’s
lap. But Amateur Radio Defense isn’t im-
pressed by easy answers. We are interested
in the fact that this big order must now be
reallocated. Valuable time is lost—forever.

Would it not have been far wiser in the
first place to have broken this huge order
up into several smaller orders? In San Fran-
cisco there are two large manufacturers who
could have produced the goods, yet their
factories are now almost idle. In all west
coast cities there are smaller concerns who
could have handled parts of this same order.
Their regular crews have dispersed to the
shipvards and the aircraft plants. They are
perhaps lost to the radio industry and they
are vital workmen whose skills are difficult

*Associate Editor
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to find. All because it seemed better to give
this one large order to just one manufac-
turer.

So much for the problem of idle factories.
Let us turn, now, to a factory which has
obtained a national defense order. This
should make everybody happy, but it doesn’t.
Under the prevalent bidding system, this
manufacturer has been forced to cut to the
hone. He has had to shave labor costs. He
has been given every reason for cutting his
workmen’s throats and thus violating the
National Labor Relations Act, or even the
Wage-Hour law. He would rather not have
such an incentive. But let us suppose he has
got the contract; he is ready to go ahead.
But he finds that, to meet specifications, he
must have certain parts—and those parts
can not be obtained. Bottleneck trouble.
After much delay, however, he gets the
parts; but before he can deliver the finished
product. he has slipped past the delivery
date. He must accept a penalty. His profits
vanish. He has been a patriotic American.
but it has ruined him. Don’t laugh—for this
already has actually happened.

Amatewr Radio Defense maintains that
such things should not occur in our national
defense program. They need not. if common
sense is used. One radio manufacturer sug-
gested a common-sense sdlution the other
day: “Let the government send a represen-
tative with each substantial order,” he said,
“and give that representative full power to
authorize changes in specifications which
will speed up production without injuring
quality.”

Sensible? We’ll say so! Instead of stalling
production on a minor technicality—such as
if two threads instead of three aren’t visible
above a nut — such a representative would
say: “Go ahead, Mr. Manufacturer: if you
can't lick your production problems accord-
ing to the details in the specifications, lick
them another way. As long as the ultimate
results are what [Incle Sam wants, God bless
you and go to it!”

The competitive bidding system, in fact,
proves faultier the more you examine it. Of

(Continued on page 70)
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Success Secrets of a Radio Club

Some pertinent suggestions for founding and successfully conducting the kind

of a radio organization which will be lasting. Taken from the model San

Francisco Radio Club, Inc., which has weathered every storm over a long

period of years and is today more strongly united than at any time since
its inception.

0RGANIZATION is all-important
for the success of any cooperative effort,
voluntary or compulsory. The former is the
more difficult of achievement because a vol-
untary effort is often subject to the whims
of the individual, his personal likes and dis-
likes, and his willingness or ability to per-
form certain of the duties assigned him. A
compulsory effort, on the other hand, usually
lacks the spirit and enthusiasm of those
who are ‘“regimented” or forced to perform
a service. It is for this reason that a vol-
untary effort, properly handled. can be made
to function as successfully and efficiently as
a compulsory effort. once the “secret’” of
holding the constituents together has been
found.

An effort is now being made to organize
a great number of small and large volunteer
groups into local Amateur Radio Defense
units. And it is the purpose of this article
to help the individuals interested in defemse
activities, so that the effort can be made
as simple as it will be successful. There is
perhaps no better example of organization

than that adopted some years ago by the
San Francisco Radio Club, Inc., and the
reader who is anxious to get an A.R.D.
unit under way in his vicinity without fur-
ther loss of time can profit immeasurably
from the few words of advice which follow.

Ten years before the first World War, sev-
eral amateurs gathered at the home of a
fellow amateur to discuss organizing a local
radio club. The movement was undertaken
long before wireless became known as ra-
dio, and when only a scant dozen amateurs
were available for club membership in a
rather wide area. The first problem con-
fronting the founders of the club was one
of fraternalism, in order to help keep the
air free from malicious interference, Dbe-
cause in the early days of radio it was com-
mon practice for the amateur to tell the
commercial stations to get off the air. Life
was made rather uncomfortable for those
engaged professionally by the “trusts,” as
the amateurs dubbed them. And it was
common practice for a good amateur to
handle traffic for some of the commercial
stations. because many an old-time amateur

*

The San Francisco Radio
Club, Inc.. in session. A por-
tion of the membership is
gathered around Arthur H.
Halloran. editor of Amateur
Radio Defense, who is explain-
ing the A-B-C's of filter design
X-Y-Z. How wmany of your
friends on the air can you
identify from this picture?
You'll see Frank Jones, F. D.
Wells. C. F. Bane, Wes Little,
Paul Bickel, Fred Cookson,
Herlh. Pherson, R. J. Higby,
Harry Elliott, Harold Emmal

and a few dozen others. The photograph is by N. R. Farbman, W6SEM, staff photographer.
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found himself with better equipment than
was in use by some of the commercials.
Those were the days when spark signals
were heard and sent clear across the Pa-
cific Ocean to the Orient, and on the low
frequencies, at that. Wavelengths were a
matter of choice or opinion, as were call
letters and power input. The sky was the
limit.

The amateurs of San Francisco realized

that some plan of cooperation with their
commercial brothers was in order. otherwise
neither “ham” nor ‘‘commercial’” would be

able to enjoy his “wireless” for long. Some
of the commercial operators were friendly
to the amateur, others openly hostile. Some
of the older men of amateur radio still
recall the invitations sent to amateurs by
commercial operators to visit the big sta-
tions atop the hills, and no sooner would
the amateur start climbing the hill than a
deluge of rocks, bricks, boulders, etc. would
come rolling down the hill—and the poor,
young hams would run for shelter. But
there were others of a more friendly nature,
and it was these men who played an im-
portant part in getting all wireless factions
to work together harmoniously.

The San Francisco Radio Club began with
a very few members, the ultimate total
was set at 26, for this is the rumn of the
alphabet from A to Z, and each member was
assigned an “RS” call—IR for radio. S for
San Francisco. The first member would he
assigned RSA. the last RSZ, and once the
quota of 26 had been filled there would be
no opportunity for others to enter the sa-
cred portals of the organization. This was
done partly because there were fewer than
26 amateurs in the city and it did not seem
possible that a heavy influx of new amateurs
would be in evidence for many years to
come.

The club’s first problemm was the age-
old matter of meeting quarters, and then
the customary unpleasantness of finance.
Meetings were held at the homes of various
members, but soon came the urge to locate
in a permanent place, and with it the un-
disputed fact that rental must be paid. For
many years the situation was discussed
pro and con, and always the matter of
tfinances reappeared.

Thousands of amateurs know, and other
thousands will learn sooner or later, that
these two problems—housing and rental—are
the bugaboo of every organized amateur
group. They are responsible for most of the
failures of amateur club affairs, for the dis-
content among the membership, for the lack
of interest in the club’s future. It required
many years for the San Francisco Radio
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Left: Sam (. Van Liew, W6CVP, is the
President of San Francisco Radio Club. Inc.
He is an old-timer, very active on 10-meter
‘phone and 40 c.ac. A machinist by trade. He
conducts the meetings in a business-like,
stern but friendly manner. But when the
meetings are adjourned he is just another
ham. even as you or I, Every member of the
club is his friend. and of all in the organiza-
tion none is more heloved than WECVP,

(]

Right: Determined to lick a problem Dbe-
fore the speaker is given a chance to leave
for home, two club members are seen in deep
thought in the illustration to the right. With
hand to his forehead is Chas. E. Thompson.
W6UQ, one of the club’s charter members.
and pondering with him is Thail L. Haire,
W6AEB of Mackay Radio. These two old-
salts rarely miss a meeting, and both are
actively on the air. Thompson is in business
for himself—refrigeration—a cold subject, so
he comes to the club to warm wup on radio.

A. W, Fonseca. W6NYQ (right) and Harry

Elliott, W6PHX. Both are 10-meter 'phone
cnthusiasts, known to almost every amateur
on the band. W6NYQ is an executive with
the Pacific Tel, and Tel. Co., and a former
president of the club, He is the arranger of
the club's technical programs. In the photo-
graph youw see him at work on a problem
solved on the table cloth, for the benefit of
W6PHX. It has often been said that waiters
and 1waitresses could become rich if only
they could analyze or decipher the myriad
of “intelligence” written on table cloths.
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After-meeting pow-wows last far into the
night, sometimes until the wee-small hours
of the morning. Members hate to go home.
They gather in small groups, cuss and discuss
their problems. Here you see Hal. Ayers
WENGV. making the issues plain to WE6NCB,
W. D. Hewartson. The bottles in the fore-
ground once contained nilk, beer. ale. lemon-
ade. The amateur's taste is as varied as his
bands of operation. Hal Ayers is another ex-
president of the cluli, and for years he set the
type for “Radio” magazine in the plant
where the magazine was then produced.
W. D. Hewartson was on the air before
World War I, ans is another of the Charter
Members of the «lub.

Club to find the solution, but once found it
was without question the one and only re-
deeming factor which served to make the
club the powerful organization it is today.
This club is one of the world's oldest, its
present membership still includes a number
of the “two-letter call” amateurs who were
its charter members, and it has continued
to function and to grow through the years,
while hundreds of other clubs have failed.

What the club has done to enable it to
progress in times both good and bad is as
simple as A-B-C. In the first place, a careful
analysis was made of the whims of the mein-
Lership: it was realized that (1) a perma-
nent address must be found, (2) matters of
finance must form no part of meeting dis-
cussions, (3) there must be no initiation fee
and no dues. (4) there must be no wide
divergence in the age of the membership,
(5) each meeting must be publicized among
members and prospective members, (6) a
speaker must be provided for each meeting,

Sounds foolish? Not at all. The matter of
finding a permanent address was quite
simple, but it was solved only after years of
uhsuccessful attempt to hold meetings in
public buildings, lodge halls, civic structures,
school auditorium.s shacks in the hilly part
of the city where a ham station could oper-
ate with success, and in almost every other
place the amateur could suggest.

Three photographs of club membership activities.
W6BGW. tells WEROO what it’s like to work Admiral Byrd for a period of 4 hours solid
on the 20-meter band. Bob is pointing to the south pole. and W6RO0O stares in amazement.

Left: Robert (Bob) Hutchinson.

Center: L. ;. (Pat) McGorray, W6JDP (Jack Dempsey’'s Punch) is at the left. checking
the treasurer's report 1wcith Gibson M. Gray. W6PUX. Pal introduces the visitors and new
members, and his introductions have long been the cause of many a hearly chuckle on the
part of the membership. His humor is spontaneous. original. When photographed for the
picture shown here. he professed his desire to hare his picture taken with his arms around
a “big shot” so that “people will think I know something about radio.” Gib. Gray, who
handles the club’s finances, is a San Francisco businessman and a full-fledged, clean-cut
ham.

[ J

Right: I'. ). Wells. one of the club’s technical adrisers. is playing the game of square-root
and round figures icith Arthur H. Halloran (face to blackboard). after the technical dis-
cussion is completed. For hours many members will corner the speaker-of-the-evening,
hombarding him with questions. even to the sidewalk, or into his automobile, where some
“meetings” have continued wuntil almost daylight. '
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To hold a group together, year in and year
out, and in order to make stronger the ties
of goodfellowship, it was at last realized that
some of the members should be present for
dinner on club nights. So a banquet room
in a neighborhood restaurant was found,
where no rent is paid. On alternate Fridays
the club meets in this room, perhaps two
dozen members present for an a-la-carte din-
ner. yet enough to make it worthwhile for
the restaurant proprietor to reserve the hall
on alternate Fridays for the sole use of the
radio club. And this plan, in great measure.
is responsible for the club’s success. Because
no rental for quarters is paid, the bugaboo
of finances is unknown to the members of
the San Francisco Radio Club.

It was found that the membership could
be broken into three groups, (1) those who
are present fcr dinner at the club, (2) those
who have dinner at home, change clothes
and appear on the scene somewhat later in
the evening., (3) those who attend night
school and who do not appear at the club
until after 9:00 p.m. at which time the
technical talk gets under way.

Only those who have seen their favorite
radio club come and go will understand the
wisdom of the advice to locate in a rent-free
place. Nothing is more disturbing to the
membership than the consistent squabble
over finances—to pay rent, etc. Eliminate the
financial worry and your club can be made a
success literally before it opens its doors.

The dinner hour at the club is a pleasant
one. Personal problems are discussed. and
the members engage in a general round-table
chat. Any restaurant proprietor will gladly
give quarters to a radio group if a reason-
able number of members will be present for
dinner on club nights.

It was found that a radio ciub can be con-
ducted without benefit of initiation fee, be-
cause money is unnecessary for any particu-
lar purpose. Why. then, impose financial re-
strictions upon the membership when these
finances are not required? A club can func-
tion successfully from the collections taken
among those present, so long as this fund is
adequate to cover the cost of mailing the
twice-monthly meeting notices. And this is
the only expense the San Francisco Radio
-Club incurs. Nothing else is needed, nothing
else would further help to strengthen the
club in membership numbers or in morale,
At the close of each meeting the Treasurer
“passes the hat,” in the case of the San
Francisco club it is a water glass, into which
those present deposit what they can afford
to contribute. There is no set amount for the
.contribution; the individual has his choice.
If he is without funds, he deposits nothing;
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The twwo ex-W6USA operators are members
of San Francisco Radio Club, Inc. The por-
tion to the left shows Bob Hansen, W6MPC,
and Johnny Werner, W6ONQ. hard at work
on a tube chdracteristics chart which was
part of a technical talk on tube curves.
Both men are now with the Eimac Company,
making vacuum tubes for commercials and
hams. Almost every local radio plant is rep-
resented by members in the club. The small
photograph to the right again shows W6-
ONQ. also Clayton F. Bane (seated) who
ponders a deep technical problem. Bane is
another of the club’'s technical advisers.

if he is “flush” he often deposits from 10c to
25¢ per meeting, yet it is a rule rather than
an exception to find a few greenbacks in
the “hat” at almost every meeting. And,
strange as it seems, these larger contribu-
tions are usually made by visitors who feel
that they have spent an enjoyable evening
at a low cost.

The club now has 224 members, each of
whom is sent a penny post-card twice a
month, announcing the forthcoming meeting.
It costs approximately $4.50 to address and
print these cards—and this is the only ex-
pense with whieh the club is faced. 1t col-
lects from $6.00 to $14.00 per meeting “in
the hat,” and there has been a cash surplus
in the treasury for almost ten years. As soon
as this surplus reaches the dangerously high
tigure bordering $100.00, something is done
to reduce the cash balance. Usnally an ama-
teur in need is provided with some part or
eadget for his transmitter or receiver, or an
amateur in a hospital is supplied with some-
thing he could ill-afford to buy himself. Or
a social affair ig held, and some of the treas-
ury surplus consumed in liquid form.

The reading of the financial report con-
sumes approximately 15 seconds of each
meeting—that’s all! The minutes of the pre-
vious meeting consume another 15 seconds.
All matters of regulating the club’s affairs
are in the hands of a Board of Governors;
this Board meets for a few minutes once
each month. The Board reports to the mem-
bership only when there is something of an
important nature to report, otherwise the
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nmembership hardly knows that it has a gov-
erning board.

Politics is entirely taboo. and the club has
no affiliation with any association, organ-
ization, or other group. It takes orders from
none. It gives orders to none. Its ranks are
not divided. Those who profess a desire to
argue or squabble at meetings are quietly
asked to resign. Applications for membership
are first passed upon by a membership com-
niittee. Undesirables are not given an oppor-
tunity to join.

The San Francisco Radio Club has often
been erroneously referred to as a “snooty”
organization. Nothing is farther from the
truth. After almost 30 years of experience in
conducting radio clubs, the founders of the
organization, and the newscomers as well,
have learned to profit from past experience.
Only those who are more than 21 years of
age are eligible for membership. The younger
amateurs engage in activities of their own,
in small groups. but they do not have a
club of their own. They are invited to attend
special lectures on certain stipulated occa-
sions, when word is broadcast and publicized
in radio stores that an ‘“open meeting” is to
be held.

Some of the best-known local radio engi-
neers are members ot the club, and they di-
rect its technical affairs. The membership
has been addressed by numerous men of note
and it has always bheen possible to secure
good speakers hecause of the accepted faect
that a large turn-out is the rule. and the
members, as a whole, are thoroughly able to
understand and digest the subject matter of
a technical talk. Then, too. the banquet room
is a most inviting place, fitted with the club’s
public address system. equipped with a large
blackboard, and a good lighting system to
enable all to see what is being written on
the board.

The meetings begin with the dinner, as
aforementioned, then a general discussion.
announcements from the individual mem-
bers, introduction of new members and vis-
itors, each of whom is required to tell about
himself, his activities, etc., and the final por-
tion of the evening is devoted to technical
talks. followed by questions and answers.
Almost any amateur’s problem can be solved
by someone in attendance, and the club has
proved itself a storehouse of technical ideas.

Average attendance is approximately 25 to
30 per cent of the membership total, which
is considered a satisfactory average in a
large metropolitan area.

Because the San Francisco Radio Club,
Inc,, has survived through all the years of
amateur radio, almost from the days when
the first spark was heard in a 75-ohm head-
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phone, those interested in getting an Ama-
teur Radio Defense unit under way can well
copy the plan outlined. Eliminate the prob-
lem of a meeting place, eliminate the dis-
tasteful discussion regarding finances. let the
members contribute what they will towards
the mailing of meeting notice cards, and you
can be sure that you will hold your member-
ship almost wholly intact through the years.

Appoint as few officers as possible; only a
few nien in any club will prove their worth
when work is assigned. The San Francisco
club elects its officers once each year. No
president has served more than two terms.
The secretary telephones the meeting notice
information to a local mailing bureau, where
address stencils are on file for the member-
ship. These stencils cost but 5 cents each.
Everything possible is done to reduce work
and to save time in the conduct of the club’s
affairs. Members and visitors appear in clean
clothing, the meetings are conducted with
informality, yet in a dignified manner. The
membership respects its officers. and the of-
ficers respect the membership. This is an-
other reason why the much talked about San
Francisco Radio Club, Inc.. continues to
grow in membership. prestige and popular-
ity. It meets but twice each month. Weekly
meetings were the rule, years ago. but a
change was made which proved for the bet-
ter; twice a month is often enough to hold
any good organization together.

*
How OId Is an “OM™?

THIG yYoung amateur who gets a thrill
when someone calls him an *‘old man™ had bet-
ter wait until he reaches the “after 40 stage in
life. to awaken to the stark realization of how
funny it isn’t to be a “really old man.” It is
amusing to sce two yYoung amateurs chin-wig-
ging in a radio store, or at a convention. calling
each other “OM,” yct the combined ages of the
two wouldn't stack up to more than half of that
of one half of one old man. Why try to make an
old man out of vourself hefore nature does the
job, and in a more thorough fashion? When I
was a “young OM,” 1 used to work hams all
night long—now it takes me all night to work
one of them. Listen to that shrill, squeaky
voice of some youngster in his 'teens calling a
still younger ham an OM, and you'll get what
I mean.

Let's change this thing to YM (young man),
and give the youngster the same bhreak the
winimin folks get. You never hear ‘em call the
wife an OW (old woman) on the air, because
they know better'n that! They may try it once—
Just once—that's all. No matter how old the
old-woman gets, they still call her the xYL.
Come on, boys, let's make a clean breast of
this business — call the youngsters YM. the
really young wives YL, and those with one foot
in the grave YF (wife—just like the teleg-
raphers say). And, by this means, some enter-
prising. YM won’t try to run away with the
first YI. he hears on the air, because she may
be old enough to be his grandma, And they'd
look funyasell walking down the street together,
wouldn’'t they—calling one another OM and YL.
Grrrrrr! —An Old Fossil.
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Question: What causes my plate r-f chokes
to collapse?

Answer: Plash-over of the tuning con-
denser may eause a very high flow of plate
current, resulting in a tendency for the pies
of an r-f choke to pull towards one another,
due to the high magnetic field set up by the
increased current flow. If the frame of a
split-stator tuning condenser is not insulated
from direct ground by means of a high-volt-
age mica condenser, the flash-over of the
condenser will permit d.c. current to flow to
ground across the r-f arc. This amount of
current is usualy ample to collapse an r-f
choke. Installation of an isolating mica con-
denser will prevent the formation of a d.c.
arc, and will, in most cases, protect the r-f
choke and rectifier tubes in the event of
condenser flash-over.

Question: Why is the fundamental fre-
quency called the “first harmonic”?

Answer: The harmonics are multiples of
the fundamental frequency, and since the
first multiple is 1, the first harmonic is the
same as the fundamental frequency.

* * *

Question: Why does the gain of a three-
element beam seem to drop off over a portion
of the band?

Answer: The radiation resistance of a
three-element beam is only a fraction of that
of a single dipole antenna, with the result
that the selectivity and resonance impedance
curve of the three-element beam is much
greater than that of a simple antenna. 1f the
electrical lengths of a beam are not altered
when changing the frequency of operation,
the gain will be reduced-—just as in any
parallel-tuned circuit in a transmitter or re-
ceiver.

Question: Why is it always necessary to
tune an r-f amplifier to a dip in plate cur-
rent?

Answer:
high, i.e.

If the circuit Q is sufficiently
if the L/C circuit is correct for
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Techmcul Questions
erd Answers

normal operation, a class-C r-f amplifier
should be tuned to the point which results
in minimum d.c. plate current for a given
loading effect. This adjusts the circuit to
unity power factor, so that the minimum r-f
plate voltage coincides with the maximum
plate current, under which conditions the
tube operates with minimum plate dissipa-
tion. Departure from this tuning point low-
ers the plate efficiency and results in less
output, higher d.c. plate current, and greater
plate dissipation.

~ Question: Is a doublet the same as a dipole
antenna?

Answer: A doublet antenna is short enough
to be considered as having uniform current
throughout its length, and is therefore short-
er than a dipole. The dipole antenna is one
with a full half-wave of “in phase’ currents
distributed along its length. Many technical
writers have interchanged these two terms
while referring to a resonant half-wave or
dipole antenna.

Question: What is meant by “in phase” and
“180 degrees out of phase”?

Answer: Electrical or radio waves are said
to be “in phase” when coming together so
that like effects are additive. 180 degrees
out of phase refers to two waves in which
the like effects tend to cancel each other.

Question: Why is a meter often connected
into the cathode rather than into the plate
circuit?

Answer: This method of connection is
often used in order to place the meter at a
point as near zero d.c. potential to ground
as possible. When the meter is connected
into the high voltage plate lead, the case
should be well insulated from the chassis or
common ground and protected from contact
by the operator by means of a glass panel.
This is not necessary if the meter is placed
in the cathode circuit.
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Poor
Man’s
Beam

Antenna

Again our Frank C. Jones announces something with widespread
appeal. This time it is a mighty simple beam—hardly more com-
plicated than a single-wire antenna. Particularly those who build
F. D. Wells' 10-Meter 'Phone, described in this issue, will wel-
come this beam to complete an ultra-modern, low-cost amateur
installation.
By Frank C. Jones

THERE is hardly an amateur who, at
one time or another, has not felt the urge to
build a beam antenna. Obstacles of many
kinds usually lie in his path. A rotary array
is a rather complicated mechanism, and
many amateurs are withiout the means to
erect suchh a device. Then. too, the multi-
element array. unless properly built and
adjusted. often proves no better than an
ordinary single-wire sky-hook. And, further-
more, in these times of uncertainty — and
with little in the form of DX to conquer—
there is a growing demand for a simple.
effective, inexpensive beam. Described here
is such an antenna, which costs about three
dollars to build.

The entire antenna unit and its feeder sys-
tem can be cut to size. erected and coupled
to a transmitter without need of feeder-stub
tuning adjustments. and with no adjust-
ments to the tuned circuits in the two-wire
feeder.
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This sinmiple beam antenna consists of two
close-spaced half-wave antennas out of phase,
of the form described by ;. H. Brown and
J. D. Kraus in the Proceedings of the LR.E.
The method of feed is unlike that developed
by Kraus tor his flat-top. or W8J/K. beam.
His method utilized a resonant quarter- or
three-quarter-wave stub with a 600-ohm line
tapped part way up the tuned stub, The sim-
plified beam under discussion in this text
has its 600-ohm feeders connected directly
to the antenna elements through a Y-match-
ing system. similar to that of matched-im-
pedance-fed dipole antennas. The general
details are shown in Fig. 1, which gives
dimensions for an antenna suitable for op-
eration in the amateur 10-meter band.

The two radiators are an electrical half-
wave in length at the desired frequency of
operation. and the radiators are spaced in a
horizontal plane as high above earth as prac-
tical. The spacing of the antenna elements
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Fig. 1

should be approximately one-eighth wave-
length. since the radiation resistance drops
to very low values when this spacing is re-
duced. The radiation resistance at fairly
high elevation above earth is approximately
10 ohms (see Fig. 2) with one-eighth wave-
length spacing between the two driven an-
tenna elements. This radiation resistance
drops to approximately 5 ohms at one-half
wavelength spacing, which means that the
loss resistance will be a greater proportion
of the total antenna resistance. and the gain
and efficiency of the antemma will couse-
quently be reduced. The loss resistance is
usnally at least one ohm. and it may be even
greater with insufficient or poor insulation
at the ends of the antemma wires. It is de-
sirable to connect two or three 5- or 6-inch
insulators in series at each end of the an-
tenna wires.

100 + T )| 1 IasuEROITan! 31 3
i ¥ I RSN NNEEE RS IGENN NS
e R e et e R e D
T maas amaa: . 1 .y o
- 90 = T - me -
z r TWO ELEMENTS - A
g [ et A
H ] 480° ouT OF PHASE 1 ! I
s R TS
] T P A T
x 70 - - - 1
9 Samas T T A
< 1 T 9 EREEE BY, BT RERNN BRRE]
O sumRE A ja HTEEA j88g seans
60 .
s TBss samad nRE! 5[ Ansannas
« 1] ) - b 4 T
5
0 %0 T A HHT
32 o - <t
T
EEEES ya i
Zo 40 ; 7 T T T3
oy 1 uus It / ISNE EENNERERES
@ T nu H+H
o 30 - T imE 1m
&2 sma 1 s T
20 t HHT
r 11 Ny RN 1
I 10 1 imas T
o H 11 smu .
< . 1 R - RS AN AEn. +
L 1 E80] sansy sanst nuntd dansy sannd Sasns iy
o ] 2 3 - B

SPACING IN WAVELENGTHS

Fig. 2

Bamboo rod spreaders are satisfactory for
end supports, and a similar spreader can be
used at the point of feeder connection to the
antenna wires, if a very long antenna, such
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as one for 75-meter operation, is to be con-
structed.

The antenna strncture can be swung be-
tween two masts, or other supports, pref-
erably with light rope or cords tied to the
bamboo spreaders at the ends, and brought
down to a tie point below. This will enable
the antenna to remain in a horizontal plane,
and also prevent it from swaying in the
wind.

THIS antenna has a radiation pattern
similar to that of a half-wave antenna. but
with a more pronounced null point off each
end. Maximum radiation occurs at right-
angles to the plane of the wires, as shown
in Fig. 3. This is for the horizontal pattern
at a vertical angle of 10° above the horizon,
a good angle for DX transmission and re-
ception. The gain of this antenna over that
of a simple half-wave antenna ranges from
3 to 4 db. Test measurements on a small-
scale model operating at 4 meters gave the
same measured gain as that obtained from
the W8JR anteunna.

ABOYE HORIZON

2 DRIVEN HORIZONTAL 4 ANTENNAS 180°
OUT OF PHASE A IN HEIGHT ABOVE GND

Fig. 3

The radiation pattern for ome of these
heam antennas with vertical polarization is
shown in Fig. 4. The antenna wires are in a
vertical plane. and the feeders run out at
right-angles to the antenna wires. In either
the horizontal or vertical construction of
this beam antenma, the Y portion of the
feeders should drop away at right-angles to
the antenna, if possible. The fanned-out por-
tion should usually be about 50 per cent
greater than the antenna spacing; for ex-
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2 DRIVEN VERTICAL 4 ANTENNAS 180° OUT

OF PHASE — & SPACING.

Fig. 4

ample: about six feet down to the first
feeder spreader for the system shown in Fig.
1, with an antenna spacing of four feet.

The 600-ohm line is practically non-reson-
ant and can be ot any length. It ecan be in-
ductively coupled to the transmitter tank
circuit—or. if preferred. to a separate
parallel-tuned antenna cirenit which in turn
is link-coupled to the transmitter tank eir-
cuit,

The radiation pattern of either the hori-
zontal or vertical type is bhroad enough so
that one antenna will completely cover two
of the most desired directions of transmis-
sion. It transmission in all directions is de-
sired, two antennas can be erected, one at
right-angles to the other. and separate teed-
ers brought into the operating room to a
d.p.d.t. switch for selecting the antenna de-
sired. The antennas are bhi-directional since
both elements are driven with 180° phase
difference by the two-wire feeder system. If
there were no radiation from the tanned-out
portion of the feeders. it would be possible
to insert a small inductance or stub in one
teeder in the radio room in order to make
the antenna uni-direetional. This would
change the feeder voltage phase from 180°,
but with a serious unbalance in the feeder
system. Experiments in the 10-meter band
proved that is was possible to affect a dif-
ference of two R points or more in reception
or transmission by inserting a 6-foot stub
into one feeder wire, then into the other, by
means of a pair of d.p.d.t. knife switehes.
The feeder radiation prevented as much dis-
crimination as should have been obtained
theoretically. and on some signals from other
directions no appreciable difference could he
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noticed. The most practical system is one
with a balanced feeder. each feeder wire hav-
ing the same length, in a bi-directional set-
up. The principal consideration was to de-
velop a small beam antenna which would
nmore than donble the power or signal
strength in certain directions. as compared
to a simple matched impedance dipole or
half-wave antenna. The additional cost of the
extra antenna element. insulators and bam-
boo rods is usually less than one dollar more
than the cost of a single antenna with two-
wire muatched impedance feeders.

The beam shown in Fig. 1 is fed in a man-
ner soniewhat similar to a single-wire fed
antenna. with the exception that another ele-
ment is substituted for earth. Less loss re-
sults in the feeder system. and its efficiency
approaches that of a matched-impedance-fed
dipole feeder.

It is possible to add half-wave sections in
a cross-over connection to the ends of the
simple beam, just as described by Kraus for
his flat-top beam. Each additional two-wire
half-wave section raises the antenna gain
approximately 1.5 db. and makes the beam
more directive.

Suggested dimensions for the simple beam
antenna are listed in the Table:

Feeder
Connection
Point from
Frequency Antenna end of
in Length Antenna, Antenna
Megacycles in Feet in Feet Spacing
29 161, 614 4
14.2 33 1234 8
7.15 651, 25 12to 16
4.0 117 45 20

As with any beam antenna having very
low radiation resistance characteristics, the
selectivity is fairly great and less gain will
be obtained at off-frequency resonance. and
the standing wave effect along the feeders
will be increased. For those desiring full
band coverage this loss in gain can be min-
imized by utilizing a parallel-tuned antenna
tank circuit which can be made to maintain
resonance in the entire system at frequen-
cies either side of the natural period of the
antenna elements. In most cases, an untuned
coupling coil can be coupled to the tank coil
in the final amplifier. One turn, more or less,
in the coupling coil—or a variable link ar-
rangement — can be used to insure proper
amplifier load at any desired frequency in
one band of operation.
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Battling Shunt Capacity

(Continued from page 34)

mum capacity would be 7 plus 35, or 42
uuf. The capacity ratio 185/42 is 4.4 and the
tuning ratio is V4.4, or 2.1. This tuning
ratio is not too great because a slightly
greater than two-to-one tuning ratio is ne-
cessary if it is desired to cover the low
edge of 80 meters to the high edge of 40
meters. It is excellent practice to add about
35uuf to both the maximum and minimum
capacities of condensers, as cataloged, in or-
der to get a rough idea of the range they
will cover when actually wired into a cir-
cuit. Even this addition is not too liberal.

These basic principles apply to frequency
meters. electron-coupled oscillators and re-
ceivers, as well as to transmitters. An elec-
tron-coupled oscillator offers an excellent
example of the effect of shunt capacities,
inasmuch as high shunt capacities are used
to give a high C-to-L ratio in the interest
of stability.

Take the case of an e.c.o., whose funda-

mental frequency falls in the broadcast band
and for which the shunt capacity, includ-
ing tube capacities and strays. is to be 400
ppf. What tuning capacity shall be chosen
in parallel with the 400uuf fixed capacity
to tune from 870 to 100 ke., the second
liarmonic, of course, covering the 160-meter
band? The tuning ratio is 1000/870 or 1.15.
This must be squared to find the necessary
capacity ratio—slightly over 1.32. Offhand
a 100uuf condenser with a 7uuf minimum
might be thought of as a possibility. With
the 400uuf condenser across it, a 1000
uuf condenser would tune from 500 to 407
uuf, a range of 1,23 to 1. Obviously not
enough. The second choice would be a 150
puf with 7upf minimum. The range of this
condenser with the 400guf across it would
be 500uuf to 407. a ratio of 1.35-to-1. This
just fits the need and would be the size se-
lected.
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-—-More QRM and QRN

By Phillip Space

... “Radio hams have lots of humor—all of
it bad.” writes a reader of A.R.D. He
threatens to remove this page from this mag-
azine, if we cantinue our quirps. Then comes
another who demands more QRM and QRN,
with a threat of cancelling his subscription
if we don't make good. So we compromise
by running two pages of HI HI this month.
* * b

. Turn back the pages of history to Vol-
unie 1, Number 1, of A.R.D. and yvou will find
a squib about the placard above the engi-
neer's desk, reading: “Quiet, Please—C(ienius
at Work!” In the Heintz and Kaufman plant.
one of the engzineers has a somewhat similar
sign which reads: *“Quiet, Please—(Genius
Concentrating!” Into the office walked a 1ra-
dio inspector for one of the Government
services. Who's this Genins around here?”
queried Uncle Sam's profit-buster, as he read
the sign. “It’s me,” said the factory engineer.
Some hours later a difficult engineering
problem presented itself to the slip-stick
magicians. It was solved by one man only.
“Who did it?” queried the Government man.
“I did.” said the factory enginecr. “didn’t
you read the sign?”
. .. This doesn’t belong in a humorous col-
unth, then again it does, It actually happened
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to W6BIP, “Bip” is known to every contest
score-juggler in the ham bands. He asks for
tand receives) a furlough from his post be-
hind the alleged 40 per cent discount depart-
nient of a radio parts store. in order to par-
ticipate in any kind of a competition known
to man or ham. But some evil-minded person
made hamburger steak out of the sweep-
stakes for Bip, by throwing a Ford spark
coil and battery into a neighboring yard.
The racket created by the device produced
an R-7 background in Bip's receiver. It put
him out of the contest. The spark coil and
dry cell were placed into a paper bag. with
the on-off toggle switch protruding. Bip’'s
next-door neighhor spotted the device and
telephoned the police. Amid the wail of
sirens not only the cops but also the F.B.I.
agents arrived at the scene, for the good
neighbor reported an ‘“electric bomb” in her
hack yard. Aroused by the confusion, Bip
ventured forth to find the cause of his QRNM.
The reason why you won't find W6DBIP—
even among the trailers — in the recent
sweepstakes is now disclosed in truth. “And
1 always believed what 1 read about my
brother hams.” said Bip. as he tore “The

Amateur's Code of Honor” from his hand-
hook.
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Delouse
Your
Transmitter !

--Clean-Up
those unwanted
parasites

This series of information
tells how

By The Technical Staff

PART 1

l.ARASl'l‘IC oscillations are present in
a majority of amatenr radio transmitters.
There has been a woeful lack of information
on this important subject, and no major at-
tempt has been made in the amateur radio
press to thoroughly analyze the cause of the
various forms of parastics. or to suggest a
cure. Nearly all newly-designed transmitters,
either for amateur or commercial service,
are literally infected with the parasite

Parasitic oscillations can cause side-band
splatter, additional carriers can be radiated
in the side-bands, and other objectionable
features such as instability, voltage flash-
over, poor circuit efficiency, and breakdown
of transmitter tubes and other components is
entirely possible. Some types of parasitic
oscillations affect the purity of a c.w. carrier,
or the quality of a modulated carrier in a
radiotelephone transmitter may be of a poor
order if parasitics are in evidence.

A parasitic is a spurious oscillation in a
tube circuit of a radio transmitter. Its oscil-
lating frequency, or frequencies, will not be
the same as that for which the transmitter
is designed. The elimination of parasitic os-
cillations is accomplished most successfully
by the cut-and-try process, for there are nu-
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merous types of parasitics. and this calls for
a careful study of the circuit layout.

The two general forms of parasitic oscil-
lations are: (1) “trigger.” or highly-damped,
oseillations, and (2) undamped oscillations.
The trigger-type of oscillation is often the re-
sult of a keying shock, or a transient during
peaks of modulation. These oscillations are
started more easily with high plate voltage
and low grid bias, due to the increased value
of mutual conductance. The parasitics may
occur only during a portion of the modula-
tion ecycle, and consequently they are some-
times difficult to locate.

The general cure for nearly any type of
parasitic oscillation consists of detuning and
damping the circuit in which the oscillation
takes place. Sometimes the elimination of
one form of parasitic will cause still another
form to appear. Some commercial transmit-
ters have had as many as a dozen different
types of parasitic oscillations, all of which
had to be removed before the transmitter
could be placed into service.

The peculiar operation of an r-f amplifier,
or the poor voice quality of a plate- or
cathode-modnlated radiotelephone transmit-
ter, can often be traced to some form of
parasitic.
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Parasitic oscillations can be still further
classified, as follows:

(1) Those which occur at low frequencies,

(2) Those which occur in the vicinity of
the carrier frequency,

(3) Those which occur in the ultra-high
frequency region of from 115- to 10-
meters in wavelength.

Low-Frequency Parasitics

L. oW-FREQUENCY parasitic oscilla-
tions usually result from the use of high-
inductance r-f chokes in the grid and plate
circuits of an r-f amplifier, as illustrated in
IFigs. 1 and 2. The actual circuits are neu-
tralized at the carrier frequency, but not at
the lower frequencies in the range of res-
onance of the plate and grid r-f chokes.

Ly Lz
J'_r
Ll
RFCy CN RFC o
= +8
ACTUAL CIRCUIT
4Cqp
L' l l Lz
Cq [oF]
RFC, RFC,

EQUIVALENT CIRCUIT
Fig. 1

In Fig. 1 the equivalent circuit for a low-
frequency parasitic oscillation is a form of
tuned-plate-tuned-grid oscillator, in which
the tubes in push-pull connection are effec-
tively in parallel, and the neutralizing con-
densers merely increase the grid-to-plate ca-
pacity of the equivalent tube, The relatively
small carrier frequency inductances L, and
L, are usually neglected when sketching the
equivalent circuit, as illustrated in Fig. 2.
The best method of eliminating this partic-
ular type of low-frequency parasitic oscilla-
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RFC2

ACTUAL CIRCUIT
SHUNT FEED

RFCy

RFC2

TCq -Cz

EQUIVALENT CIRCUIT

Fig. 2

tion is to eliminate the grid r-f choke, by
completely removing it from the circuit. It
is always good practice to use as few r-f
chokes as possible, relying upon the circuit
proper to have an r-f impedance low enough
to by-pass all of the r-f current.

The circuit illustrated in Fig. 3 is some-
times used. Here a small r-f by-pass con-
denser C, is connected from the lower end of
the r-f grid choke in a shunt-fed amplifier
circuit. Condenser C; should be eliminated,
in which event the grid resistor R: will in-
troduce sufficient damping in the tuned grid
circuit to prevent low-frequency parasitic os-
cillations. If this resistor has a value of at
least 2,000 ohms, enough damping will be
provided to eliminate the low-frequency
parasitic. In the case where the grid bias
connection is made to the nodal point of a
tuned circuit of the type shown in Figs. 1
and 2, the grid-leak can be connected di-
rectly to the center of the coil. If the grid
bias is secured from a C-bias supply source,
connection can be made to the center of the
tuned grid coil without the wuse of an r-f
choke, or to any voltage node, such as the
lower end of the grid coil, as illustrated in
Fig. 4. Grid and plate r-f chokes are required
in the type of circuit diagrammed in Fig. 3,
but in the case of a class-B linear, grid-
modulated, or cathode-modulated amplifier
there may be no grid-leak resistance to pro-
duce damping in the grid circuit. In this
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case, the grid choke RFC, should have either
a higher or lower value of inductance than
that of the plate r-f choke, RFC, in Fig, 3.

Cn
Ca
RFCy
Ci
Ry —
-c
ACTUAL CIRCUIT
2Cgqp
RFCy Ca cs BRFC2
Ci
Ry
EQUIVALENT CIRCUIT
Fig, 3

ACTUAL CIRCUIT

2Cgp

[—l

|
LB E}-

EQUIVALENT CIRCUIT

RFC4

Fig. 4

Since the d.c. grid current is always less
than the d.c. plate current, it is generally
more practical to use a grid choke with very
high inductance, ranging in values from 8-
to 30-mh., and a 2- or 2.5-mh. r-f choke in
the plate circuit of short-wave transmitters.
Smaller wire can be used for winding the
r-f choke for the grid cireunit, thereby insur-
ing a large value of inductance in a reason-
ably small space.

A low-frequency parasitic oscillation can
occur in the circuit of Fig. 4, since the
equivalent circuit is a tuned-plate-tuned-grid
arrangement, yet this is an exception rather
than a rule, because C, is usually large
enough to detune the grid circuit sufficiently
to prevent oscillation.

A push-pull r-f amplifier can be operated
with shunt grid feed, of the form shown in
Fig. 5, where the r-f chokes RFC, and RFC,
have inductance values of approximately 2-
mh.,, and RFC, has from 16- to 30-mh.

-~ "
:::; o -"HJT‘ o am

~— ] l

+

Fig. 5

The low-inductance chokes RFC, in the
grid cireuit of a push-pull amplifier are usu-
ally more effective at high frequencies, and
they absorb less power from the grid circuit
than the two large r-f chokes, such as RFC,
when connected directly to each grid circuit.
In Fig. 5, RFC, effectively prevents low-fre-
quency parasitic oscillations, without intro-
ducing grid circuit loss of any kind.

Medium-Frequency Parasitics

-

SO.\IE circuits, particularly the one
shown in Fig. 6, will often oscillate at radio
frequencies in the general region of the car-
rier frequency. The actual circuit has the ap-
pearance of a neutralized amplifier, yet the
equivalent circuit is seen to be a tuned-grid-
tuned-plate oscillator. The grid circuit is
tapped across a portion of the driver tuned
cireuit, and the inductance between this tap
and the r-f ground point may resonate with
the series-tuned plate circuit to C, and one-
half of L,.
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C2

EQUIVALENT OSCILLATOR CIRCUIT

2Cgqp

SIMPLIFIED EQUIVALENT CIRCUIT
Fig. 6

The cure for this form of parasitic circuit
is the substitution of a split-stator plate tun-
ing condenser, with its rotor connected to
ground. The tendency for a parasitic oscil-
lation is lowered when the grid circuit is
tapped across the entire winding of the
driver plate coil L,.

Another form of medium-frequency para-
sitic oscillation may occur in any r-f ampli-
fier whose link-coupled grid circuit is tapped
directly on the grid coil, and the r-f output
link of r-f transmission line tapped directly
across a portion of the plate coil, as shown
in Fig. 7.
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TRANSMISSION LINE PARASITICS

I

-

ANO THEIR CURE

Fig. 7
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The inductances and capacities of the r-f
links or lines will result in a complex type
of parasitic oscillation circuit in the grids
and plates of the r-f amplifier. The amplifier
is not neutralized for the multi-resonant
condition of this amplifier. Inductive cou-
pling between the tuned circuits and the r-f
links or lines will usually stop this form of
parasitic oscillation ; if not, the grid circuit
line should be detuned. In some transmitters,
and likewise in some receivers, the grid and
plate circuits are tuned by means of low-
capacity condensers connected across only a
few turns of the coil. This type of circuit
will often generate a parasitic oscillation at
a frequency where neutralization is wholly
ineffective. Vernier tuning control is highly
undesirable, yet it is sometimes used where
a fixed tank condenser, such as the vacuum
type, is connected across the entire coil, and
with an additional condenser of low capacity
shunted across only a few turns of the coil.
It would be far better practice to use a
variable inductance, rather than a variable
to tune the tank circuit to

s b’

condenser,
resonance.

FRAMEWORK ACTING AS LINK COUPLING
BETWEEN l'NPUT ANO OUTPUT CIRCUITS.

Fig. 8

The mechanical layout of a transmitter
will sometimes be such that its framework
will act as a link-coupled circuit between the
input and output circuits of an r-f amplifier,
as illustrated in Fig. 8. This link-coupling
may produce either regeneration or degener-
ation, depending upon the phase of the feed-
back voltage. If there is sufficient regenera-
tive feed-back, a parasitic oscillation may
take place in the vicinity of the carrier fre-
quency. This form of framework coupling
can occur in either a neutralized triode or
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screen-grid amplifier circuit. and produce os-
cillations in spite of careful shielding be-
tween grid and plate circuits. In the case of
a neutralized triode amplifier this form of
coupling between the two tuned circuits will
give rise to either a very low or very high
value of capacity in the neutralizing con-
denser in order to properly neutralize the
circuit at the carrier frequency. This circuit
will probably be unneutralized at nearby fre-
quencies, and it may function as a Meissner
Oscillator. The cure for this type of parasitic
oscillation is to rearrange the grid or plate
coils, or to open-up the transmitter’'s frame-
work with an insulator, in order to prevent
a closed-coupling link between the grid and
plate coils.

The inductive resistance of the neutraliz-
ing lea’ls in an r-f amplifier will usually
cause the amplifier to become unneutralized
at a frequency near the normal operating
value. This effect is often encountered in
multi-band transmitters. A typical example
would be either a single-ended or push-pull
amplifier in which the capacity of the neu-
tralizing condenser is not the same in the
10-meter band as in the lower-frequency
bands, such as 80 and 40 meters. An attempt
has been made to illustrate a cure for this
effect in the push-pull circuit of Fig. 9. If the
neutralizing condenser is mounted closely
adjacent to the plate circuit, the relatively
long cross-over leads to the grids of the tube
have an appreciable reactance which will in-
terfere with the neutralization at certain
frequencies. If the grid leads to the driver
stage. or tuned grid circuit, are tapped part
way along these neutralizing condenser
leads, the amplifier can be neutralized over
a very wide band of frequencies.
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Fig. 9

The neutralizing circuit becomes a perfect
Wheatstone Bridge. Likewise, if the neu-
tralizing condensers are mounted close to the
grids of the tubes, and the leads crossed-over
to opposite plate terminals, the output leads
to the tuned plate circuit can be connected
to some points along these leads, thereby
permitting neutralization over a wide range
of bands. In the circuits of Fig. 9 the long
neutralizing leads are represented as in-
ductances. since a straight wire has appre-
ciable inductive reactance at very high fre-
quencies.

BUFFER

-|||_|
.||H

—A >
l

INDUCTIVE COUPLING

Fig. 10

A very satisfactory method of eliminating
medium-frequency parasitics caused by inter-
stage common ground coupling leads, in the
case of capacity-coupled circuits, is shown in
Fig. 10. Inductive coupling eliminates the
possibility of this type of parasitic oscilla-
tion. The grid coupling coil can be inter-
wound, or wound in the center of the buffer
tuned plate coil, and can be made to provide
the same degree of coupling as a capacitive
arrangement. The grid coil, in practice. usu-
ally has from 50 to 125 per cent of the num-
ber of turns as used in the plate coil for the
buffer stage. In some cases the C-bias can
not be connected to the center-tap of the
grid coil, because a 5-prong coil may be in
service. In this event, the C-bias can be
shunt-fed to the grids, through a pair of
high-inductance r-f chokes, ranging in value
from 10- to 20-mh.

Note: Part II will appear in the next issue.
It will deal with Ultra-High Frequency Para-
sitics and their cure. Then follows a compre-
hensive treatise on step-by-step circuit check-
ing, so that you can locate all forms of
parasitics, quickly and easily, and eliminate
them from your transmitter,
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It Once Was DX

By Stanley W. Johnson, W6SZ

. DX may come, and DX may go, but the
DX men go on forever. This new column in
Amateur Radio Defense is published for the
purpose of Keeping alive the DX spirit, because
we are confid=nt that yesterday’s thrills and
today's chills will be tomorrow’s revitalization
of the amateur's foremost ambition—a contact
with a new country or zone. Like the British,
we raise both thumbs (and all our fingers, too)
when they ask: “Is the DX man downhearted?”
[ was requested to write this column for A.R.D.
because of my wide acquaintance among DX
men the world over, and because I have main-
tained an unirterrupted flow of correspondence
with the shut-downs in foreign lands. Your help
is solicited to enable me to keep these pages
filled with news of interest. So here we go with
the first attempt to tell you what a few of the
DX men are doing—

* ® »

. G6BW informs nie that a lot of old timers
have decided to keep their Anderson Air Raid
Shelters after the war, using them for ham
shacks—inasntuch as they are both YF and
BCL proof

GM2UU is an Air-Raid Precautions Warden

o o Amateurs in the service are frequently
shuttled from pillar to post, and thus they bhe-
come the walking-talking news organs of ham
activities from one end of the British Empire
to the other. Those not in the service are found
at various home-defense posts, or in part-time
training. The xDX maestro, GM2UU, is an Air
Raid Warder. in charge of his District in Scot-
land. “Doug’* stands watch as many as 14 hours
a day, operates his business between hombing
raids. and fills-in the remainder of a 24-hour
day by conducting a canteen for service men_at
a (- - - - - 5 words censored) Coast port. He
arises at 2 a'clock in the morning, and sleep is
a big problem. he says. But Doug is an opti-
mist; he tells us that this training will prepare
him for long hours of operation when DX re-
turns, and he'll be able to work the rig 24 hours
a day without thinking of sleep. He further
states that a bumper crop of boys is coming off
the Sound Detector Squads, and that these fel-
lows ought to be able to distinguish between
DX. QRM. or just plain QRN after they com-
plete their training!

LI I

. . . FA3CH is a Ifrench army officer with the
Algerian forces. He states that the R.I. used
the ax on all of his radio equipment, and what
cxlmldn't be chopped to pieces was burned .
alive!
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. FB8NT saw some rcal action at the front and
has returned home in one piece. He says the
gruh they were fed in the army was far better
than they now receive at home

x = *

_ . ZE1JH relates a mighty sad incident, To-
gether with his buddy, who had a 10-year old
son. the trio decided on a_ pleasure trip to
(‘hingola, in Northern Rhodesia. The party went
swimming in the river. A large crocodile seized
the youngster, dragged him under the surface,
and the boy was never seen again.

» *  *

_ . . ViFM is reported back from Africa on sick
leave from the army

* * *

SM7UC saw plenty of aerial and naval ac-
tion from his home in AKarp, Sweden. The
cannonading was so bad at times that he was
forced to plug Doth his ears. His entire equip-
ment was carted away by the R.L, and all that
the OM has to show for it is a certificate and
a receipt for the return of the apparatus—if
and when. He says the job was so thoroughly
executed that he doubts if Sweden will be
bothered with Amateur Quislings for a long
time to come.

* * %

. VS1AE didn’'t get much of his information
past the censor. He tells us that he is as busy
as a short-circuit to ground, doing a lot of
marine installation work for the Government.
Also tinkering with UHF gear. He started to
say sometning, which reads like this: ‘“Keeping
- - (5 words censored) equipment. You
guess the rest!

* * *

... PAOMZ, our old friend Felix in Apeldoorn,
had just completed a dandy 3-element rotary
heam when the bottom of the world fell out
from under him. Not only was his entire station
confiscated and carted off in a Govt. truck, but
his loss is the greater because the metal parts
of the beam were confiscated, and may soon be
flving at somebody in the form of shells, or air-
plane wings. He relates that is was a pathetic
sight to see his heam carted away, with the
long metal elements wiggling in the wind—as
much as to say ‘“Good-bye, OM, won't be seein’
vou again’'!

* *

... G6GO relates that many hams are enrolling
in correspondence schools in order to enhance
their knowledge while they wait for the come-
back of DX. A lot of military preparatory ma-
terial is also sent free, whether you ask for it
or not. An interesting sidelight on the matter,
as told by G6GO, who wants to read ham liter-
ature only, goes like this: “Once a ‘'am, always
a 'am, and if a bloak can't fiddle or twiddle
with 'am civilian gear, 'e’ll jine the forces and
l\vhile ‘e fiddles 'e may get himself a Jerry to
hoot."”

» L d »
That's all T have for this month, folks.

T'll he back in the next issue of A.R.D. with the
latest from the war zone. HNY and 73.—W6SZ.
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NEWS FROM WASHINGTON
(Continued from page 21)
geles in conjunction with that of its New
York television station.

Earle C. Anthony, Inc., to operate on Chan-
nel No. 6 (96,000-102,000 kilocycles), 1000
watts aural and visual power; to study the
relative merits of horizontal and vertical
polarization in the Los Angeles area, with
particular study of the effect of ignition and
diathermy interference, and transmission
over salt water, to Catalina Island.

Leroy’s Jewelers, to operate on Channel
No. 10 (186,000-192,000), 1000 watts aural
and visual power; “to further improve the
quality of pictures transmitted by television
from the standpoint of reception quality and
to determine the system of television trans-
mission which will produce the best results
for widespread use from a visual and optical
standpoint.”

May Department Stores Co., to operate on
Channel No. 12 (210,000-216,000 kilocycles),
with 1 kilowatt aural and visual power, for
general research and experimentation in the
L.os Angeles area.

Television Productions, Inc., a subsidiary
of Paramount Pictures, to operate a tele-
vision relay station on Channels Nos. 13 and
14 (234,000-240,000; 240,000-246,000 kilocycles,
250 watts visual power, to supplement tele-
vision broadcast station W6XYZ, also in Los
Angeles, for which the applicant has a con-
struction permit. The latter, using Channel
No. 4 (78,000-84,000 kilocycles), proposes ex-
perimentation with the “DuMont standards.”

In addition, the Commission granted sta-
tions to New York, Chicago, and Manhattan,
Kans,, as follows:

Metropolitan Television, Inc,, New York, to
operate on Channel No. 8 (162,000-168,000
kilocycles), I kilowatt aural and visual
power; to develop program techniques for
determining public tastes, including the use
of two television theaters where daily pro-
grams will be projected for free public view-
ing. This applicant is associated with two
department stores, Bloomingdale Bros. and
Abraham & Straus.

Columbia Broadcasting System, Inc., Chi-
cago, to operate on Channel No. 4 (78,000-
84,000 kilocycles), 1 kilowatt aural and vis-
ual power; to participate in CBS television
research by developing data on Chicago con-
ditions that may assist in the ultimate de-
termination of polarization and synchroniza-
tion for a national television service.

Kansas State College of Agriculture and
Applied Science, Manhattan, Kans., to use
Channel No. 1 (50,000-56,000 kilocycles), 100
watts aural and visual power; to determine
propagation characteristics, study horizontal
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and vertical polarization, and experiment
with various synchronizing systems using
various numbers of lines and frames.

These contemplated programs of research
and experimentation are pursuant to Com-
mission requirements looking to development
of television to a point that will enable the
industry to agree on a uniform transmission
system of acceptable technical quality.

Cooperation of the industry is further re-
flected in the comprehensive survey of the
television situation now being conducted by
the National Television Systems Committee.
Organized last July through the joint efforts
of the Radio Manufacturers Association and
the Commission, this committee represents
the pooled engineering experience of the in-
dustry. Its various panels have been making
a detailed study of many phases of tele-
vision.

The Commission designated Monday, Jan-
uary 27, as the time to receive a formal over-
all progress report from the full committee.
Members of the Commission plan to visit the
New York area on January 24 to see late
television developments first-hand prior to
this conference with the National Television
Systems Committee.

An investment of $5,000,000 is represented
in previous television authorizations by the
Commission. This list, which shows wide
distribution of facilities, includes Balaban
& Katz Corp.,, Chicago; Bamberger Broad-
casting Service, Inc., New York; Columbia
Broadcasting System, New York: Crosley
Corporation, Cincinnati; Allen B. DuMont
Laboratories, New York, Washington and
Passaic, N. J.; Don Lee Broadcasting Sys-
tem, Los Angeles, Hollywood and San Fran-
cisco; First National Television, Inc., Kan-
sas City, Mo.; General Electric Co., Schenec-
tady; General Television Corporation, Bos-
ton; National Broadcasting Co., New York,
Philadelphia and Washington; RCA Manu-
facturing Co., Camden, N. J.; Philco Radio
& Television Corporation, Philadelphia; Pur-
due University, West Lafayette, Ind.; Radio
Pictures, Long Island City, N. Y.; State Uni-
versity of Iowa, Iowa City; WCAU Broad-
casting Co., Philadelphia; Zenith Radio Cor-
poration, Chicago, and The Journal Co., Mil-
waukee, Wis,

*
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The Engineering Forum

e The Farum Editor presents his own version of a highly-effective noise

silencer. He will appreciate your comment. after youw have had an

opportwwity to put the circuit “through the ropes.” Please refer to Item
No. 9 when corresponding with the Editor of this Department.

No. 9—Noise Silencer

THE problem of noise silencing has
been somewhat neglected in recent publica-
tions. Several years ago many articles were
published, and many circuits produced,
which were so satisfactory that little has
been added since. However, a new silencer
circuit has been tried recently which shows
such unusual merit that it bears investiga-
tion by everyone plagned with automobile
ignition on the high frequency bhands.

If the circuit is broken-down into its two
component elements, it will be seen that the
elements proper are not new. One is a series-
tvpe noise silencer, the other a shunt-type.
However, both functions are accomplished
by a single 6HG6 tube. The device is entirely
automatic and seems to be as effective as
silencers with two tnbes.

When the circuit was originally tried, it
was hoped to realize the effect of a double-
acting silencer, in order to catch the noise
coming and going. so to speak. To describe
what takes place. let us assume that on a
given carrier a potential of 10 volts negative
is produced at the point A. Since the diode
load consists of two equal resistors, a poten-
tial of 5 volts negative will occur at the
point B. Under 100 per cent modulation, the
point I will vary from 0 to 10 volts negative.
If 3 gnes beyound 10 volts negative, due to
some sudden extraneous noise peak, such as
produced by an automobile ignition system,
one diode short-circuits B to ground, and the
other diode becomes an open circuit and re-
fuses to pass audio voltage to the volume
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control. It might be thonght that if one ele-
ment operated satisfactorily, nothing could
be gained by adding a second element. To
check this, the shunt silencer was left in the
circuit and the series silencer snapped on
and off to see if it contributed anything.
There was a marked improvement with the
addition of the second element.
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Fig. 1—New Series-Shunt Type Silencer

The silencer can be made more eifective if
the resistor between 4 and I is made
smaller than the one from I to ground. The
result is to start the silencing effect before
100 per cent modulation is reached. This can
not be carried to extremes, else the distor-
tion becomes too severe.

This combination silencer has been used
under varying conditions for a period of two
months and has proved to be particularly
effective on weak signals.
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EIMAC 304TL MULTI-UNIT TRIODE

Tur Eimac 304T1, is a nmlti-unit tube
in which four complete triodes are assembled
in a common envelope. The transconductance of
this tube is four times as high as that of a
single 75T with its single tantalum plate and
grid. The nmechanical construction of the 304TL
is such that the elements are connected in
parallel; the plates are mechanically and elec-
trically tied together, thereby obviating the pos-
sibility of parallel-type parasitic oscillation. a
condition which might occur when several 75T
tubes are operated in parallel. The low inter-
electrode capacitances of the 304TL permit op-
eration at frequencies ah high as 200-Mec., ap-
prox. The tube will deliver high output in radio
or audio circuits from heavy-duty low-voltage
power supplies.

The plate elements are designed to operate at
a light cherry red color at a normal dissipation
rating of 300 watts, The color of the anode can
be used as a tuning indicator for determining
resonance and output loading.

The values of grid driving power listed under
Typical Operating Conditions are for the actual
grid driving power used by the grid. as well as
the power loss in the grid-bias supply. This
combination of losses is nearly constant at dif-
ferent radio frequencies; however. other losses
in the grid circuit may vary greatly with a
change in frequency. The dielectric and radia-
tion losses increase greatly at high radio fre-
quencies, becoming of major importance in the
UHF region. Each tuned circuit has a loss of
from 5% to 159 of the power delivered to it.
Due to circuit losses, impedance mismatching,
radiation., etc., in the grid and driver circuits,
the apparent power required may be several
times that listed in the Tables. A typical cir-
cuit may have a grid impedance of 1,500 ohms
without applied plate voltage to the 304TL tube.
This impedance may increase to approximately
3,000 ohms when plate voltage and antenna
loading are applied to the amplifier. If the
driver stage has reasonable good regulation, the
change of grid loading impedance will cause a
drop of d.c. grid current and grid driving power,

These various loss factors may cause the
driver to have an apparent efficiency of between
25% and 359, even at relatively low radio fre-
quencies. The plate dissipation in the buffer
tube may indicate some value of plate efficiency
between 609 and 75%, resulting in a loss of at

least 504 in power output of the buffer. and
this loss is of no use in driving the amplifier
grid circuit. These conditions are typical of any
properly balanced and neutralized r-f amplifier
in which no regeneration or parasitic oscillation
are present. A suggested rule for determining
the buffer tube power input is to multiply the
values of grid driving power, as shown in the
Tables. by 3 for frequencies below 4-Mc., by 4
for frequencies between 10- and 4-Mc.. by 6 for
30-Mc., and by 9 for 45- to 50-Mc. If the driver
is operated as a frequency doubler, thqse mul-
tiplying factors may be subject to an increase
of 50%. .

The values of power output, as shown in the
Tables, are for watts delivered by the tube to
a tuned plate circuit. The conventional tuned
circuit may have approximately 106 loss of the
power delivered to it. and there is always a
possibility of a greater power loss in transform-
ing the plate circuit impedance down to a few
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EIMAC 304TL MULTI-UNIT TRIODE—Continued
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ohms when operating into a low-resistance bull connection may be used when only 75 per
antenna. cent as much a.f. power is required from the

The high current. low plate voltage charac-
teristic may be used to operate into very low
antenna load resistances much more effectively
than with other types of tubes.

Cathode Modulation

DC plate voltage 1000 1000 1500 1500 2000
DC plate current . 400 480 360 440 350
DC grid voltage ... 220 -220 -300 -300 -450
DC grid current 20 40 10 30 10
Grid Driving Power.... 17 18 4 12 6
Peak AF grid voltage 120 170 135 155 210
Peak AF cathode

voltage ... e 400 580 600 900 820
Avg. AF power

(sine wave) ... 80 140 110 200 140
DC power input .. 400 480 540 660 700
Plate dissipation .. 180 300 240 232 300
Pct. plate efficiency.. 55 62.5 56 65 58.5
Approx. carrier

output ... 220 180 300 428 400
Cathode Impedance.. 1000 1200 1670 2050 2350

The larger ratios of AF-to-DC power input
will result in better linearity of modulation,
greater efficiencies and power outputs. The
grid-bias return lead should tap into the cathode
modulation transformer winding. The values of
current and power are doubled. and the cathode
impedance is halved, for push-pull operation.

Class-B Audio Amplifier (2 Tubes)

DC plate valtage ....1000 1250 1500 2000 3000
Zero Sig. DC plate

current ... .. 400 300 200 200 200
Max. Sig. DC plate

current ... 1400 1280 1200 1000 750
DC grid-bias voltage-67.5 -100 -135 -180 -280
Plate-to-plate load

impedance 1500 2200 3000 5000 9500
Power outpnt ........ 800 1000 1200 1400 1500

A suitable driver transformer would have a
ratio of

pri.
=1:2.
% sec
The approximate peak driving power is 50

watts (25 watts aveg.), which can be obtained
from push-pull-parallel 2A3 tubes (or 6L.6 tubes
with inverse feedback) for voice communication
service. A single pair of driver tubes in push-

Class-B stage: the value of maximum signal
d.c. plate current and plate efficiency, however,
will be somewhat lower. One-fourth as much
driving power will permit attainment of approx-
imately one-half as much output as the Table
shows.

Class-AB: (2 tubes, no grid current)

DC plate voltage . R 1250 1500 2000
Zero signal DC plate current 150 150 150
Max. signal DC plate current. ... 400 383 300
DC grid bias voltage ... ... 120 -150 -200
Peak grid-to-grid AF voltage ... 235 295 390
Plate-to-plate load impedance.....4500 6250 10500
Power output ... R 250 275 300

@ The output efficiency varies approximately
as shown in the Curve for different values of
d.c. plate current corresponding to various de-
grees of antenna load. The plate circuit effi-
ciency is usually lower at novinal load than at
70% or 809 load. however the r-f output is
higher in proportion. The values of 100%, or
normal load, were chosen so as to obtain high
r-f output with a plate dissipation not exceeding
the normal ratings at the higher values of d.c.
plate supply. Normal values of d.c. plate current
at low plate voltages may be relatively low, in
order to obtain good linearity in modulated r-f
amplifiers. The values shown in the Tables are
for typical normal currents which correspond to
1009 in the Curves.

e It is possible to obtain good linearity in a
plate-modulated r-f amplifier when the grid
driving current is less than normal. provided the
antenna loading is reduced in order to lower the
d.c. plate current. The Curve indicates the re-
duction in plate current necessary for good
linearity at any value of d.c. grid current where
100% values are those corresponding to the nor-
mal values listed in the Table. The d.c. grid
bias should be at least twice cut-off for the par-
ticular value of d.c. plate voltage. The power
output will be reduced. due to less antenna
coupling and lower d.c. power input to the plate
circuit.

@ The solid curve indicates the relative output
circuit efficiency which may be expected for
different values of d.c. grid current or d.c. grid-
bias voltage. This curve applies in general to

(Continued on next page)
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EIMAC 304TL MULTI-UNIT TRIODE—Continued

(Continued from preceding page)

the case of holding the d.c. grid-bias constant
and varying the d.e. grid current. or vice-versa.
If the grid circuit driver has a limited amount
of power available, the dotted curve may be
uscd to determine the effect of varying the bias
voltage or grid current from the normal 100%
values listed in the Plate-Modulated or C.'W,
Tables which show typical operating conditions.
The total d.c. grid-bias must be at least twice
cut-off for any plate-modulated amplifier, which
means that it can not be reduced much below
100¢% on the curves without loss of linearity.
The d.c. grid current can be reduced, provided
the antenna loading and plate current are re-
duced also.

With limited grid driving power, an increase
of either the grid current or bias voltage above
normal will cause a reduction in output effi-
ciency. The 100%, or normal, values given in the
Tables for C.W. or P’late Modulation operation
are usually the most economical for proper de-
sign of the driver stage. Too much grid current
may cause overheating of the grid element, as
well as secondary emission. A large increase of
bias voltage will permit attainment of slightly
greater output efficiency and lower plate dissi-
pation, These Curves apply for normal load con-
ditions and may be modified slightly for greater
or lower values of antenna loading.

- - -
UHF and FM Service

THE figures for c.w. opcration apply to
frequency-modulated amplifiers after due con-
sideration to the higher circuit and dielectric
losses which occur in the UHF region. The plate
dissipation of 300 watts per tube is the factor
which may limit the values of power supply
voltage and plate current at very high radio
frequencies. The circulating r-f current in the
grid and plate leads of the tube is much greater
in UHF service, since the interelectrode capac-
ities of the tube become a large portion of the
tank circuit capacities. Thus the seals of the
tube may become excessively heated, with a
consequent limitation of the input and output
power which the tube can handle in the UHF
region, cither as an oscillator or amplifier.

Parallel-rod or concentric line resonant cir-
cuits of correct electrical and mechanical con-
struction are desirable at the very high fre-
quencies. The relatively low interelectrode ca-
pacities of these tubes, and their small physical
size and short r-f leads, combine to make these
tubes effective for operation at frequencies as
high as 200-Mec., approx.

Radiation-type connectors should be fitted to
the grid and plate leads, particularly to the
latter,

Characteristics

....... 5 or 10 volts

Filament voltage
.....26 or 13 amperes
1

Filament current .
Amplification cons
Grid-plate capacity ...
Grid-filament capacity
Plate-filament capacity
Bulb ..
Overall height ...
Maximum diameter ... e
Base ... cereiieeJORNSO 0. 213 Special

Tube should be operated in a vertical position
with ample ventilation.

Maximum Ratings

..300 watts
3,000 volts
1,000 ma.
150 ma.

Plate dissipation
DC plate voltage
DC plate current
DC grid eurrent

Plate-Modulated or C.W. Amplifier

DC plate voltage 1250 1500 2000
DC plate current 800 800 750
DC grid voltage =300 -400 -500

DC grid current
Grid Driving Pow
DC power input ...

Plate dissipation 300 300 300
Pect. plate efficiency : 70 75 80
Approx. carrier output ...... 560 700 900 1200

if the tube is operated at lower values of plate
current, the grid current should be proportion-
ately reduced.

C.W. Amplifier

DC plate voltage 750 1000 1500 2000
DC plate current . 700 800 800 700
DC plate current 800 800 700
DC grid voltage . -225 -300
DC grid current ... . 150 135 125 130
Grid driving power .. . 45 50 50 75
DC power input ... 525 800 1200 1400

Plate dissipation ...

Pet. plate efficiency .. 60 625 75 78.5
Approx. power output ... 315 500 900 1100
- * *

Frequency Doubler
DC plate voltage 1000 1250 1500
DC plate current . 500 440 400
DC grid voltage .—450  -600 -750
DC grid current 80 80
Grid driving power . 60 72
DC power input 550 600
Plate dissipation 300 300
Pect. plate efficiency . 45 50
Approx. power output 250 300
- - -

Voice Communication Grid Modulation
DC plate voltage ... ... 1000 1250 1500
DC plate current 300 320 267
DC grid voltage ... -175 -220 -250
DC grid current g 9 6 2
Grid drving power ... 2 2 1

Peak AF grid voltage
DC power input ...
Plate dissipation

P’et. Dlate effi('iené')-'

low values of d.c. grid current and heavy an-
tenna loading. The grid circuit should be stabil-
ized with a swamping or r-f loading resistor.
A wide range of adjustments may be used. and
more power can be obtained if the degree of
nodulation capability is reduced and the
amount of carrier shift increased.
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OHMITE DUMMY ANTENNA RESISTOR

e From the Ohmite laboratories comes an in-
novation in resistor design which makes possible
a combination of constant r-f resistance, low
inductance, high wattage dissipation and com-
pactness. The D-100 Dummy Antenna resistor
represents an outstanding achievement in re-
sistor design making available for the first time
a small, high wattage resistor suitable for high
(15 megacycle) radio frequency power measure-
ments. A simple, accurate and direct means of
measuring r-f power is thus made available to
the amateur, experimenter and manufacturer,
and to the operators of aviation, police and
broadcast stations.

Among the outstanding applications of the
Ohmite DD-100 Dummy Antenna are: its use in
tuning up a radio transmitter for maximum
efficiency by making possible the accurate
measurement of the r-f power output (and con-
sequently the efficiency) of the final amplifier
as well as of preceding stages; and also its use
while tuning up to keep the signal off the air
and eliminate unnecessary interference. In short,
the Ohmite Dummy Antenna resistor provides
a new and useful test instrument for radio-
frequency use,

This new Dummy Antenna Resistor has a non-
inductive, space-wound resistance element of
unique design which is mounted in a glass bulb,
evacuated and gas filled. A four prong steatite
tube base provides convenient mounting in a
standard tube socket. A variety of resistance
values are available to match concentric, twisted
pair and open wire transmission lines.

The curves in Figures 1 and 2 show the fre-
quency and load characteristics of the Model
D-100 and serve to indicate the marked su-
periority of the Ohmite Model 1D-100 to other
forms of resistors heretofore used for high fre-
«quency work. The radio frequency resistance of
a Model D-100, it can be noted, is practically
constant at all frequencies up to and even be-
vond 15 megacycles, The impedance also rises
only very slightly with increase in frequency,
changing less ‘than 10% at 15 megacycles. The
curves in KFigure 2 illustrate the slight change
in resistance with load of the Model D-100.
Contrast this with the lamp bulbs, which have
heen heretofore used as the best loads available
for high radio frequency use, where the change
in resistance from no load to full load amounts
to approximately 12 times for a tungsten lamp
and 2 times for a carbon lamp. The constant
impedance and resistance of the Ohmite Model
»-100 insures that the impedance match is
maintained at all loads and that the r-f power
c¢an be simiply calculated using Ohm’s Law,
knowing the current and the Dummy resistance.

Outstanding Uses of
the Ohmite Dummy Antenna

. To measure accurately radio transmitter

final amplifier output.

To determine transmitter efficiency.

To measure accurately exciter output.

To serve as a radio frequency wattage indi-

dicator when used in conjunction with an

r-f ammeter and a coupling link to tune

individual stages, etc.

To determine transmission line losses.

To check the impedance match between

transmission line and antenna.

. To provide a non-radiating load to reduce
interferance and prevent off-frequency oper-
ation during periods of test and adjustment.

. To reduce bhand congestion during neighbor-
hood transmission.

9. To enable transmitter

Quiet Hours.

—

XY

= o,

oo

adjustment during

The upper illustration shows an Ohmite Dummy
Antenna Resistor, Ammeter and Link Assembly

for measuring transmission line losses, The
lower illustration shows two Ohmite Dummy
Resistors, one for low power measurements,
the other for high power (upper illustration
referred to as Fig. 9 in text).

10. To serve as a ron-inductive. non-capacitive
resistor of 100 watt rating in other r-f cir-
cuits. (Sce Figures 1 and 2 for character-
istics.)

Measuring the Output of a
Transmitter Having an Untuned Line
Transmitters having untuned transmission
lines are particularly well suited to ppwer out-
put measurement by means of a Dummy An-
tenna. These transmitters have a pick-up coil
or an antenna network to match the cutput cir-
cuit to the surge impedance of the transmission
line. Since properly terminated untuned lines
present a constant resistance load ol value equal
to the surge impedance of the line. a non-in-
ductive resistor may bhe substituted for the feed-
ers if the resistor matches the line surge im-
pedance. A D-100 of the proper resistance may,
therefore, be interchanged with the feeders to
measure transmitter output. The illustration in
Iigure 3 shows the method of connecting the
1)-100 to the transmitter antenna terminals. A
73 ohm Dummy Antenna should, of course, be
used to replace a concentric or twisted pair line
(approximate value 73 ohms) and a 660 ohm
Dummy to replace an open line (600 ohm ap-

proximate resistance).

With the D-100 connected as shown, the
transmitter should be retuned and the excitation

January, 1941
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OHMITE DUMMY ANTENNA RESISTOR—Continued

Meters

IMPEDAN
L

|
CE For maximum ease and accu-
racy in reading. a 0.5 or a 1.0

600

600 OHM MODEL D=~400

1 1
E,. RESISTANCE

ampere r-f ammeter is recom-
mend when a single 600 ohm
»-100 is used, and a 1.5 ampere

meter should be used for a single
73 ohm Dummy for full power
readings. The 0.5 ampere meter

is also handy for very low wat-
tage readings when the 73 ohm
Dummy is used to check exciter

slages.

Higher Power or Special

IMPEDAN
100 $

Resistance

CE The 1)-100 is rated to carry 100

) — watts of unmodulated r-f but will

73 OHM MODEL D-400

L
>REISISTA

safely carry the intermittent in-

1
NCE >
1 crease in average power caused

4 10 12 14

IN MEGACYCLES

6 8 16

FREQUENCY
Fig. 1—R and Z Versus Frequency

by modulation. For loads over
100 watts (or when special resist-
ances are desired) several units
may be connected in parallel, in
series, or in scries-parallel. Cir-
cuits of Figures 4 and 5 can be
used as required. Nine units in

18 20 22

| I I I

series-parallel can be used for

800

600 OHM MODEL D-100

90y watts maximum. Ammeters
of range suitable to the maxi-
mum power will be required for

»
Q
o

I
Q
o

these cirecuits.

Measuring the Output of a Trans-

IN OHMS

mitter Having Tuned Feeders

For transmitters using the

Hertz type antenna with tuned
feéders, a short twisted-pair line
and pick-up coil should be sub-

RESISTANCE
N
Q
©

-
Q
©

stituted for the feeders and regu-
lar coupling coil. Figures 6, 7 and
3 illustrate a 73 ohm D-100

Dummy coupled to the three gen-

OHM MODEL D<~100

|

73

eral types of amplifier circuits.
Note that in all cases the
coupling coil is placed at a point

20 40 60 80 100
LOAD IN WATTS

Fig. 2—R Versus Watts Load

120

and antenna coupling carefully adjusted for
maximum output as indicated by the radio fre-
quency ammeter. The [-100 does not become
incandescent within its rating and any color
brighter than a dull red glow indicates serious

overload. Ohin's Law for power may be used to
determine the output, As an example, let us
assume that a transmitter normally operates

into a 600 ohm line. When a 600 ohim Dunnny
is connected, as shown in Figure 3, assume the
r-f ammeter reads 0.38 amperes. Substitute
038 for b and 400 ohms for R into the equation,

1#1 Watts,

4

N 0.38% X 600 0.3% X 0.38 X 600

NG.6 watts

Figure 10 provides a curve for quickly, con-
veniently and accurately determining  output
from ammeter readings. Since slight variations
in resistanee with changes in load (due to the
temperature coefficient of the wire) are taken
into consideration and the chance of mathemat-
ical errors is eliminated, we recominend the use
of this curve.

140 of low radio frequency potential
(at the point where the plate sup-
ply is connected). The regular
antenna feeders are disconnected
when the dummy is connected to
the transmitter, When parallel tuning is used in
the feeder coupling system, the tuning con-
denser must be lemoved from the circuit.
Figures 6 and 7 show the method of coupling
to either push-]ml] or plate neutralized ampli-
fiers with the eoupling coil placed around the
center of the tank coil. Correct placement of the
coupling coil is shown in Figure 5 for either
screen grid, pentode or grid neutralized circuits,
Transuritter type 73 ohm twisted pair or con-
centrie cable is recommended for the link to
insure correet impedance match, The line may
be any short convenient length. With the
Dummy  Antenna  connected, the transmitter
should be retuned and the coupling coil and
excitation carefully adjusted for maximum out-
put as indicated by the ammeter. The output in
watts is obtained from Figure 10 or from Ohm's
l.aw. The D-100 should not show any appre-
ciable color (beyond a dull red at 100 watts) as
it is not intended to become incandescent. Any
appreciable color indicates serious overload.

Measuring Exciter Output

Ioig, & (page 65) illustrates a convenient type
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ENGINEERING 2= APPLICATIONS

OHMITE DUMMY ANTENNA RESISTOR—Continued

mounting for a 73 ohm Dummy Antenna and a
1.5 ampere r-f ammeter which provides short OHMITE DUMMY
leads between the Dummy and meter and a ANTENNA

twisted pair coupling link for proper impedance @+
match, This assembly is in effect a convenient
and accurate radio frequency wattage indicator

which can be used to tune individual stages to o /
peak efficiency. The twisted pair link should be @ @

ALL LEADS SHORT

i R £ AMMETER
some convenient length (3 to 6 ft.) and the pick- ETE

up c¢oil on a short wand is particularly well
adapted for tank coils wound on receiving type

plug-in forms. The coupling to the succee({ing TRANSMITTER

stage must he removed and the special coupling N i
loop (of size and turns suited to the coil) placed Fig. 3—Dummy Antenna Replacing
around the coil at the point where the plate Untuned Line

supply is connected. As before, the stage should
be carefully adjusted for maximum output. The
output in watts is determined from Figure 10,
or from Ohm's Law. Stages not operating prop-
erly and exciters not delivering enough power
to drive succeeding stages can be quickly

(8)
(A)
located.
Determining Transmitter Efficiency
R
Every amateur wants to know the plate cir- R R

cuit etficiency of all stages of his transmitter in
order to secure the maximum transmission miles
per input dollar. This is only possible with the
transmitter operating at peak plate efficiency.

as readily determined with the Ohmite Dummy g & . oL - _

Antenna. Plate circuit etficiency equals watts W8 G EF 4 BXEY R=sRES OF 10100 WEHES €7 4 B

output divided by watts input, the input being 200 WATTS 300 WATTS 400 WATTS

the plate voltage multiplied by the current in Fig. 4—(A) For 200 Fig. 5—Connection

amperes (1000 milliamperes equal 1 ampere). Watts. (B)—300 W atts for 400 Watts (Max.)
Ixample: Suppose an amplifier is operating

s0 that the radio frequency output, as obtained Units illustrated in Fig. 4 should be

by one of the methods previously described us- individually fused.

ing a D-100 resistor, is 90 watts, The plate
voltage is assumed to be 1000 volts and the plate
current 130 milliamperes (0.15 amperes).

73 OHM
INPUT = E X 1= 1000 X 0.15 = 150 watts. pumMMY
@:/:/C/‘ (-
Output watts 90
EFFRCIENCY =—— - X 100=-—X100=60%
Input watts 150 AMMETER

(Continued on next page) +8

Fig. 6—Push-Pull Stage

73 OHM
DUMMY 73 OHM
DUMMY

RF RF
.80 AMMETER AMMETER
SCREEN-GRID, PENTODE OR GRID-NEUTRALIZED STAGE
+8
Fig. 8—Screen-Grid, Pentode or Grid
Neutralized Stage Fig. 7—Plate Neutralized Stage
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OHMITE DUMMY ANTENNA RESISTOR—Continued

1.4 v » - - T
; T T T
.3 IREs vy
12 Z== Sasss T [ A
(K] Eamme mme < SEEE NS 1
£ HHH AT <
< 40 RS — m§
20 EHE I Y sw
. ] = ! i BRI 3w 2
S £ R == 2 T T e <
i;'a | | | | 3:-
‘a T OO o ey S 2
%2 E ERERNAUEREAREALNI HULlly =3
§:.sj .. - @
2z E 4 + ISEE SEREE 8 ‘«,A..... 5=
R H1RRUNE RRRRR NNRRE RRRAARRRERRNNE QS
Py = | SRR ARERIRENI ! 3
83*E NANURNRNRN RRNRRRRRRNNRRNRND) R
I ) 53 - ]
"B T A RERN NRRR ANRRERRRRRRRRRRRRNY
2 1 1(1)] | 11 NBE
« B [T \
¥ il A,
-] 10 20 30 40 80 90 100 110 120 130 140

WATTS
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Untuned Transmission Line Losses—
Line to Antenna Impedance Match

To measure transmission line loss, the antenna
is disconnected and a D-100 is connected in
series with a radio frequency ammeter across
the end of the line. Short connecting leads be-
tween line, D-100 Dummy Antenna and ammeter
should be used. A 73 ohm Dummy should be
used for concentric and twisted pair lines and a
600 ohm unit for open wire 600 ohm lines. The
transmitter should be carefully tuned for max-
imum output using the loosest coupling which
will still give an accurate indication on the
meter. The power in watts can be obtained
from Figure 10. A second reading of power is
then made with the line disconnected and the
dummy at the transmitter—with excitation, in-
put and coupling maintained the same as in the
first reading. The difference between the output
measured at the transmitter and that measured
at the end of the line will then equal the line
loss. A serious mismatch vetween line and an-
tenna will be indicated by an increased line cur-
rent when the dummy is substituted for the
antenna.

Eliminating Interference

It is impossible to calculate how much inter-
ference is created by amateurs while tuning up
and testing or during neighborhood transmis-
sions. By substituting the Ohmite Dummy An-
tenna it is possible to tune up or test parts of
the transmitter at full power without radiating
interference to great distances. Because there
is a weak field radiated directly from the trans-
mitter itself, it is also possible to communicate
within the immediate neighborhood. This also
aids considerably in local duplex transmission
as it permits working closer to the transmitter
frequency without blocking the receiver. This
method is even more successful than reducing
power as even a few watts in a good antenna
will cover great distances. Many amateurs also
find the Dummy Antenna permits tune-up dur-
ing Quiet Hours.

Operating Instructions: Important

The D-100 Dummy Antenna is a resistor, and
therefore, issipates heat while in use. Provision
for free and adequate natural ventilation should
be allowed for in mounting. The D-100 is not
intended to be operated incandescent. Under full
load the resistance element should glow only a
dull red, visible only in semni-darkness.

Description Model Model
D-100 D-250
Bulh diameter ... ... ... 3" 2"
Height from bottom of base.. .43%” 944"
Overall height ... . 415/16” 95”7
Base diameter - ...111/32" 1 11/327
Resistance tolerance Hh% +5%
Distributed Capacity, mmf.
(Approx.) ... i 13

Connections are made to the two large prongs
except for the 1D-250-600 which has one con-
nection at the top.

Inductance

Ca)‘t’;‘t)llng Watts Ohins
D-100-13 100 13
D-100-1% 100 18
1-100-34 100 34
D-100-64 100 64
1-100-73 100 173
1-100-100 100 100
1-100-146 100 146
1-100-219 100 219
1»-100-300 100 300
1»-100-400 100 300
D-100-500 100 500
1-100-600 100 1600
1)-250-73 250 173
D-250-600 250 600

tFor parallel operation to obtain 73 ohms at
increased watts.

iMost popularly used resistances.

List prices: D-100, $5.50. D-250, $11.00.
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APPLICATIONS

The Multicoupler-Antenna

To PLROVIDE officers and sailors with
ideal broadcast and short-wave reccption from
their own sets, merely by plugging into con-
venient anteana-ground outlets, over seventy
tankers and cargo ships are equipped or being
equipped with the marine multicoupler-antenna
system, manufactured by Amy, Aceves & King,
Inc., of New York City, antenna engineers and
licensors of the system. Radio wiring has be-
come a standard feature for Maritime Commis-
sion cargo ships of the C-1, C-2 and (-3 classes,
as well as on most n.il tankers.

L TANKER

o
MULTICOUPLER ANTENNA RIGGING

Ci*B-CARGO SHIP
MULTICOUPLER ANTENNA RIGGING
{TWO AZRIALS REQ'D. ONE SHOWN )

'

€2+ CARGO SHIP
MULTICOUPLER ANTENNA RIGGING
{TWO AERIALS REQ'D.ONE SHOWN )

C3 -CARGO SHIP
MULTICOUPLER ANTENNA RIGGING

A single aerial is made to serve up to 21
individual =ets through as many convenient
radio outlets. Additional aerials are installed
if more sets are to be accommodated. One
tanker. the Ksso ‘*Nashville’” for example, has
three aerials serving 34 outlets.

A doublet aerial is used. comprising two
lengths of wire, each 30 to 50 feet long, con-
necting at the center with special “Duracord’”
twisted-pair downlead cable leading to the an-
tenna transformer. The latter mounts in a metal
box along with the lightning arrester. Starting
at the antenna transformer, a concentric-dual-
conductor cable connects with the outlet coup-
lers wired in parallel. Each coupler is placed in
the usual 4 x 4 inch outlet box, provided with
a cover that includes the antenna-ground re-
ceptacle and duplex power receptacles. A special
polarized plug connected with antenna and
ground terminals of the set, fits into the radio
receptacle.

A special concentric cable is used for the
radio transmission line or riser. Such a cable
must have low dielectric loss, or not exceeding
2 decibels per 100 feet at 15 megacycles (20
meters), and a characteristic impedance be-
tween 60 and 70 ohms. The radio-frequency re-

System for Marine Service

quirements for such function cannot be met
with ordinary code insulated rubber wire. The
engineers have made extensive laboratory tests
of various cables, finally selecting two kinds of
rubber-covered concentric dual conductor cables
for conduit or concealed-wiring job, and one
lead-covered cable for exposed-wiring jobs.
"The marine multicoupler-antenna system is
an adaptation of the well-known apartment-
house version in wide use today. Special pro-
visions had to be made to meet such shipboard
conditions as constant vibration, high winds,
salt air and funnel fumes, proximity of ship's

oNE LODP THEGUGH
JTHE WA TOR

307030 LONG. - 30 1050 LenG -

e

NS aTOR UL ATOR

NSULATCR

/souper Tape [T]
AND BIND, A

\_ | TWSI0 paia OF Bown
\LEAD TO TRAMMF ORAE &

©ROUND CLAMP

ANTRANA TRANSECRWEE T,
TveE 3082 S

AncHor
INSULATOR

| Revisen t22y9 o -
bare: A 3] MARINE ALL-WAVE ANTENNA,
Dwoev: A,F DOWN- LEAD CONNECTIONS AND
owa.n9: 5155 M | TRANSFORMER MOUNTING.

transmitter, and so on. The result is a fully
perfected system which provides ideal reception
in both broadcast and short-wave bands, with
minimum background noise. There is no upkeep
or maintenance expense. .

Because of the metal hull and other shielding
aboard ship, the usual portable or midget set
with built-in aerial or loop cannot perform sat-
isfactorily, particularly on short waves at real
distances. An outdoor aerial is indispensable.
However, the skipper usually resents the pro-
miscuous stringing up of private aerials, espe-
cially since they can throw off his radio direc-
tion finder. The multicoupler-antenna system
therefore becomes a necessity on the modern
ship.

Due to the diversity of marine architecture,
each ship is considered individually.
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Technical Information
free of charge
to Readers of

AMATEUR RADIO
DEFENSE

X

Avail Yourself of This New Service

X

If Your Problem Can Be
Solved, Our Engineering
Staftf 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 coimnunication 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 air-mail, 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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ORDERS ARE LIKE EGGS
(Continued from page 41)

course we must remember that it is used for
a high and mighty purpose—to prevent a
few concerns from hogging a lot of orders
at high prices. But it doesn’t work out that
way. It makes too much of a good thing,
and it loses all sight of speed, which today
is essential. As far as high prices go. the
radio industry today has reached a high
state of stability and anyone can take a
catalog. check price for price and tell at
once if production costs are very far out of
line. And national defense work is chiefly
an assembly problem—plus some good en-
gineering. It doesn't take square miles of
floor space to supply these things.

In short, the small manufacturer, with a
mile-long patriotism. is pleading for a
“break.” Give him a small part to do. He
may be in Tuscaloosa or Santa Barbara,
Haverhill or Walla Walla, Wherever he is,
this radio game is his meat. He can pro-
duce. One big fire can’t begin to burn him
out. He can supply those much-needed ears
for fifty thousand planes a year. Bottlenecks.
to him, are things you pull corks out of.
(iive him half a chance, Uncle Sam. and
he’ll pull the cork out of the stopped-up na-
tional defense program!

* * *

THE F.C.C's MAILBAG

lRK]«]D by delivery of a telegram by
telephone, a Massachusetts man inquires as
to regulations covering such practice. He is
advised that the telegraph companies file
schedules covering charges and regulations
with the Commission. There is no departure
from these unless the Commission finds them
unreasonable, discriminatory. or otherwise
in violation of the Communications Act. The
tariff of the telegraph company concerned
provides that “messages will be delivered by
telephone when prompt messenger service is
not available. or when the addressee is lo-
cated in a distant part of the community.”
The company does not necessarily have to
deliver a telegram marked “personal” to the
individual to whom it is addressed. The tar-
iff provides further: “If the sender desires
a message delivered or not delivered by tele-
phone, the words ‘Phone’ or ‘Don’'t Phone’
should be added after the addressee’s name.
These words will not be charged for.”

* kK

TO a Detroit man who registers com-
plaint about an express company the Com-
mission points out that authority is confined
to communication by means of electrical en-
ergy. hence it can take no action.

Amateur Radio Defense



TRX

FULL CRYSTAL
CONTROLLED
TRANSMITTER
AND RECEIVER

TECHNICAL
DETAILS

10 watts output.

Full, press-to-talk
operation.

Speaker cn 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.

January, 1941
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1083 MISSION ST.. SAN FRANCISCO ; S CALIFORNIA

FOR BASE STATION or
PORTABLE MOBILE SERVICE

HE absolute simplicity and lack of controls

permits ready operation by non-technical per-
sonnel. The use of low frequency (1500 to 5.000
ke range) greatly lessens the trouble experienced
on UHF where signals mav drop out when trans-
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-
trated in the photograph. is a conventional
automoliile whip. The other. furnished on special
order. is a highly efficient resonant type. Gain
over the whip is approximately 6 DB. Conven-
tional quarter wave antennas may also be used

with the builtiin loading network.
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J
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PRICED FROM @ﬂﬂ& m
R 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.
[ ot s e

RADIO OPERATORS’
LICENSE GUIDE

New Second Edition

Here's a new Guilde Book
that con:ains over 1250
questions and answers
which wall help you pass
the new six denent ex-
aninations for a com-
mereial radio operator’s
Jicense, It correctly an-
swers all questions econ-
tained in the stxly guide
thas was recently released
by the Federal Communi-
cations Commission f{or l

ONLY the use of thosc [11'0[\0>ing
Postpaid s3.00 to take #s examination, It

will not only see you
through your examination, but wil' also serve as a
valuable future reference book. $3.00 postpaid.
Refumded if not satisfactory. Send cheek er money
order

RADID OPERATORS
LACENSE GUIDE

WAYNE MILLER
The Engineering Building ¢  Chicago, Il

RADIO PROGRESS IN 1940
(Continued from page 14)

tion pictuers flown to New York and then
telecast. The major rallies of both parties.
held at the end of the campaign in Madison
Square Garden, New York, brought both
presidential candidates before the television
cameras. A complete portable television
transmitter was taken aloft in a transport
plane and relayed the view to the television
audience through the NBC transmitter.

Among the important technical develop-
ments were the use of ordinary telephone
circuits for relaying television programs
over short distances, the development of a
radio-relay system operating on wavelengths
of less than a meter and capable of passing
television programs across the country in a
series of relays, a forward step toward an
eventual television network, and the demon-
stration of television reception in full color
by engineers of the Columbia Broadcasting
System. Larger pictures were shown both by
the use of larger picture tubes (up to 20
inches in diameter) and by projection on a
screen measuring 415 by 6 feet. An inexpen-
sive television camera tube was announced
for amateur experimenters and simple cir-
cuits published which will permit the
“hams” to set up their own sight-and-sound
communication systems.

Facsimile picture transniission as a broad-
cast service to the public was not radically
extended, but its use in newspaper work in-
creased considerably, particularly in trans-
mitting war pictures from Europe. Facsimile
service on wire telegraph systems was ex-
tended to include the cities of New York.
Chicago, Atlanta, and San Francisco.

In This HANDSOME ALBUM

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

GORDON SPECIALTIES CO.
1104 S, Wabash Ave. Chicago, IIL
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w2l Aonlicali Concllment 2L
i) Applccdion fo i

In
Amateur Radio Defense

Association ;
x X X 1

PATRIOTICALLY pledging my service to the radio defense of the United
| States of America, I hereby apply for enrollment in the AMATEUR RADIO DEFENSE 1
:ASSOCIATION. I agree to keep my radio equipment in good working order, ready to ¢
L meet emergencies which may arise as a result of foreign aggression or other catastro-{
b phies. I agree to participate in such tests and training in preparedness to meet dis- !
aster to normal communication facilities as may be asked of me, provided that I am|{
I not then engaged in other work which I deem more essential to my personal welfare.:
b

: 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 4
b otherwise, of the activities of said association, all without financial obligation on my ]
: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-!
b fense,” who pledge themselves to publicize the Association activities, to print technical
 information which will improve the practical effectiveness of my equipment, and to
L seek greater recegnition for the amateur radio operator as a means for aiding the]
t national defense.

1
4
Pledged at 5 on this _
4

4

: Town State

 day of 194. ..

| Witness

b b D308 00) | Y-SR :
b

b 4
:Full NG, oo eeeoeeeeoeeeeee e e es e s en e mm e £t 2o et e E £t £ e me et ee e e e e et eee e et eneaeee st eaes {
} Complete Address
:Call Letters When Received S
:Azp Race or Color

} Code Copying Speed (1.. in Handwriting

| Present or Past Employment in Commercial Radio
:Army or Navy Service
:Present Station Equipment: Power............cccocoonn.
}C. W.7..... Phone? ECO? ..
:Antenna Type Receiver TyDe oo e
b} Measuring or Direction-Finding Equipment
} Academic Education:
P Mobile Equipment (auto, Boat, DIATIE) ... .cooooioruimooooeeeemermeeeecmeireesereaeseseeencoecmseaeeasmsaneassreanaesnsess
} Public Speaking or Writing Ability
L Nautical INStrumMents OWIEH ..o oeeeee oo ee e eemeeeee et emes e ee e e s e e s em s ot et ecesecaccasarsenennns 1
'Membership in Other Communication NetWOTKS. ... ... eeeeerrree e eeor e e e cssssaccannaas 1
>Organizatjon Experience and Willingness to Enroll Others 4
} Other Special Qualifications

4
T
-

4

AAAAA 4

The above information is needed for guidance in classification for specialized !
services. Please write it in detail and mail it to

AMATEUR RADIO DEFENSE,
Monadnock Bldg., San Francisco.

A handsome Certificate of Enrollment will be mailed free to each licensed amateur
radio operator who requests it.
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New Tubes By R.C. A.

*

I'AI)IO Corporation of America has
made available the following new tubes:

RCA-384 POWER AMPLIFIER PEN-
TODE (Miniature Type)

RCA-§15 TRANSMITTING PUSH - PULL
BEAM POWER AMPLIFIER

RCA-826 TRANSMITTING TRIODE (For
Ultra-High Frequency Use)

RCA-866-A /866 HALF-WAVE MERCURY-
RECTIFIER

RCA-1625 TRANSMITTING BEAM POW-
ER AMPLIFIER (With 12.6-
Volt Heater)

RCA-1626 TRANSMITTING TRIODE
(With 12.6-Volt Heater)

THIC 354 is intended for use in the
output stage of light-weight a-c/d-c/battery-
operated portable equipment. This new tube
has essentially the same chracteristics as the
miniature type 154 but is designed with a
filament having a ceunter tap to permit of
either a series-filament or a parallel-filament
operating arrangement, The series arrange-
ment requiring only 50 milliamperes has
been provided especially for equipment util-
izing a source of rectified power for the fila-
ment sapply.

74

THE 815 is a mnew push-pull beam
power amplifier designed for radio amateur
use at ultra-high frequencies, Its exceptional
efficiency and high power sensitivity permit
tull power input with very low driving
power. A single 815 operated in push-pull
class C telegraph service is capable of han-
dling a power input of 75 waits with less
than 14 watt of driving power at frequencies
as high as 150 megacycles, The total max-
imum plate dissipation of the 815 is 25 watts.
The 815 is also usefnl as a modulator and as
a multiplier. A single 815 can modnlate an-
other 815 as power amplifier, In multiplier
service, the 815 can be used as a doubler or
tripler and at the same time drive an 815 as
power amplifier. Mechanical features of the
815 include its balanced and compact strue-
ture of beam units, close electrode spacing,
short internal leads to minimize lead induc-
tance and resistance, and a “MICANOL"”
wafer octal base. The heaters of the 815 are
arranged for either 12,6- or 6.3-volt operation.

THE 8§26 transmitting triode has been
designed especially for use at ultra-high fre-
quencies. It may be used as an oscillator, r-f
power amplifier, and frequency multiplier at
maximum ratings at frequencies as high as
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250 megacycles and at reduced ratings at
frequencies as high as 300 megacycles. Max-
imum plate dissipation of the 826 is 60 watts
in class C telegraph service. The 826 features
a double-helical filament center-tapped with-
in the tube so that effects of filament induc-
tance can be minimized. In addition, two
short, heavy leads are brought out from the
grid and from the plate to individual ter-
minals in order to reduce the inductance of
these internal connections. All terminals are
placed at one end of the bulb so that short
leads can he used in neutralizing circuits.

Tur 866-A /866 is a mnew half-wave,
mercury-vapor rectifier to supersede the
well-known RCA types 866-A and 866. This
new tube ccmbines the ability of the 866-A
to withstand high peak inverse voltage and
the ability of the 866 to conduct at relative-
ly low applied voltage. The 866-A/866 em-
ploys a ceramic cap insulator and is con-
structed in a dome-top bulb. This construe-
tion minimizes danger of bulb cracks caused
by corona discharge. An edgewise wound
ribbon filanitent made of a new allow mate-
rial provides a large emission reserve and
improved life. Two 866-A/866’s operating in
a full-wave rectifier are capable of deliver-
ing to input of a choke-input filter a recti-
fied voltage of 3180 volts at 0.5 ampere with
zood regulation.

THE 1625 transmitting beam power
amplifier is similar to RCA-807 but it has
a 12.6-volt heater and a 7-pin base. Because
of these features. the 1625 is particularly
suitable for use in aircraft radio transmit-
ters. In these transmitters and other equip-
ment subject to vibration and shock, the 7-
pin base provides ample friction to hold the
base in its socket. The high power sensitivity
of the 1625 makes it especially useful in
frequency-multiplier service where high har-
monic output is essential. It may also be
used as a crystal-oscillator and buffer am-
plifier in medium-power transmitters with
an input up to a half kilowatt. The 1625 can
be operated at maximum ratings at fre-
quencies ah high as 60 megacycles and at
reduced ratings at frequencies as high as
125 megacyceles. Its maximum plate dissipa-
tion rating is 30 watts (ICAS).

..
THE 1626, a transmitting triode of the
indirectly heated type with 12.6-volt heater,
is designed especially for r-f oscillator serv-

ice in applications requiring unusual stabil-
ity of characteristics. The maximum plate
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dissipation is 5 watts. The 1626 may be op-
erated at maximum ratings at frequencies
as high as 30 megacycles, and at reduced
ratings at frequencies as high as 90 mega-
cycles. Because of its 12.6-volt heater rating,
the 1626 is particularly suitable for use in
aireraft radio transmitters.

*

Phototube Applications Explained
in New Book

CO.\H'LE'I‘IG information on phototubes
and their applieations is being distributed to
eongineers servicemen., amateurs, students and
experimenters throughout the country by RCA
transmitting tube distributors. The material, in
simpliefied form, is presented interestingly in a
16-page booklet prepared by the RCA Manu-
facturing Company.

The phototube's usefulness in light-operated
relayvs, color diseriminating devices, automatic
counters, for light measuring. and for film
sound reproduction, is explained in detail. The
ecasy-to-understand discussion of phototuhe
theory is backed up by numerous circuits and
deseriptive material, characteristic curves, and
charted data on the complete RCA phototube
line.

RCA phototubes are of two principal groups,
gas types and vacuum types. Most of the gas
types are designed primarily for sound repro-
duction. but their high sensitivity makes them
suitable for many relay applications as well,
Inclnded in thisx group are the 868, a tube long
used for sound reproduction: the 918 similar
to the 868 but having the improved sensitivity:
the 923. similar to the 918 in a short bulb: the
627, especially designed for l6mm _ equipment:
and the 920, a twin tube for use in push-pull
sound reproduction from a double sound track.

Other gas types more especially designed for
relay applications are the 921, a compact car-
tridge-type tube: the 924, a snall end-on type
with cathode facing the end of the bulb: and
the 928, with the cathode arranged to respond
to light from many directions.

The vacnum-phototube group is of primary
interest to the designer of light-operated relays
and light-measuring equipment. The 926 has the
spectral response closest to that of the eyve, and
is therefore of particular interest in colori-
metric work. The 929 has an exceptionally high
response to hlue and blue-green radiation, and
0 is important for flame-control applications
where it ix desired that the tube respond to the
flame and not to the heated objects in it.

The other vacuum types differ chiefly in
structural details. They include the 917 and 919,
two exceptionally low-leakage types which are
alike except that the anode is brought out to a
top cap in the 917. and the cathode to the top
cap in the 919; the 922, a compact cartridge
tyvpe, and the 925, a tube with short bulb.

TUBE APPLICATIONS

@® One of the most talked-about features of
this magazine is the ‘““Engineering Applica-

tions” pages. Each month the editors re-
view several new tubes and give circuit

diagrams for various applications. Event.
ually every popular tube will be treated in
like manner—giving you a file of tube in-
foration second to none. Turn to the Ap-
plications pages elsewhere in this issue.
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OHMITE

DUMMY ANTENNA

Helps You Get Pealk: 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-eapacitive, constant in resistance.
Mounts in standard tube socket.
Model D-100. 100 watts, in popular 73 ohms
and 600 ohm resistance values. Also in 13, 18,
34, 64, 100, 146, 219, 300, 400, 500 ohm values.
List Price ....oooviiiiiniiiiin.... $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
today! Send for free Dummy Antenna Bulle.
tin 111.
hoHMITE OHM S@ LAW CA A >

B S e =) ~ ‘

Get the New Ohmite Ohm’s Law

€Calculator . 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 your Jobber or
send 10¢ in coin now.

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

ORMITE

RMYEOSTATS RESISTORS TAP SWITCHES
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“Television,” by V. K. Zworykin and G. A.

Morton, of Electronics Research Laboratory,
R.C.A. Mfg. Co., Published by John Wiley &
Sons, Inc., 1940, price $6.00.

This text consumes nearly 600 pages and is
recommended to the student or engineer who
desires a practical knowledge of the entire field
of electronic television. The fore part of the
book is devoted to fundaemntal physical phe-
nomena with regard to electron emission,
fluorescent materials and electron optics. Part
II deals with the principles of picture transmis-
sion and reception. Mechanical and electronic
scanning in its various forms are discussed
widely, as is the subject of reproduction. Part
IIT covers the theory of the iconoscope, kine-
scope. electron-gun, video amplifiers, scanning
and synchronizing problems. and television
transmitters and receivers. Part IV deals with
present types of RCA-NBC television equip-
ment, which may be subject to change as the
state of the art progresses. This book may be
somewhat advanced for the average radio ama-
teur or serviceman, unless he is a serious stu-
dent. A reading knowledge of calculus and ad-
vanced mathematics is desirable in order to
fully understand the text. It is the most note-
worthy text on television which this reviewer
has had the pleasure of examining.

= x =

‘‘Electron Optics In Television,” by |[. G.
Maloff and D. W. Epstein, of the Research Divi-
sion, RCA Mfg. Co. Published in 1938 by Mc-
Graw-Hili Book Co., In¢c., N. Y. This 300 page
book is devoted to electron optics and cathode-
ray television. The text is divided first into a
general introduction to television, then into two
principal parts. Part I deals with the problem
of focusing electron bheams. mainly by means of
coaxial cylindrical electrodes which form elec-
trostatic lenses. The analogy between light and
electron optics is apparent. General chapters
are devoted to electron lenses and focussing in
cathode-ray television tubes, Part II deals main-
Iy with the problems encountered in the design
of cathode-ray tubes for television. This section
is of unusual interest to engineers confronted
with cathode-ray tube problems. both for trans-
mitting and receiving. The book is recom-
mended as an excellent reference for students
and engineers interested in current television
problems.

* * *

“Engineering Electronics,”” by Donald G. Fink,
managing editor of *“Electronics.” Published in
1938 by McGraw-Hill Book Co.. Inc.

This texthook is recommended to students and
engineers interested in the application of elec-
tronic methods to all branches of manufactur-
ing. It is suitable as an introductory course for
college students. and as an aid to the practicing
engineer and specialized serviceman who is in-
terested in enhancing his background in the
field of electronics. The text is divided into
three main portions: Physical Electronics. Elec-
tron Tubes. and Electron Tube Applications. All
kinds of thermionic and photosensitive cells are
described. both from the standpoint of operat-
ing theory and in practical circuit applications.
No knowledge of advanced mathematics is re-
quired in order to understand the text nor in
solving the typical problems at the end of each
chapter.
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From The Mail Bag of the F. C. C.

VARIOUS letters referring to discon-
tinuance of broadcasts by the Rev. Charles
E. Coughlin have been received by the Fed-
eral Communications Commission. In reply
to these, the Commission reiterates that the
censorship provision of the Communications
Act places responsibility for the selection of
program material upon the respective li-
censees, and the Commission cannot require
a station to put any individual on the air or
take him off the air.

In answering mail prompted by refusal of
radio time, the Commission points out that
the Act further provides that a broadcast
station is not a ‘“‘common carrier” such as is
the telephone and telegraph. Consequently,
a radio station is not required to make its
facilities available to a person or group, even
though offer is made to purchase time. Un-
like common carrier tariffs, broadeast station
rates are not required to be filed with the
Commission.

* * *

ITNDER its statute, the Commission
explains that it likewise lacks authority to
oblige such current correspondents as:

. . The Louisville resident who complains
about the commercial continuity of a certain
tobacco program. :

. The Cincinnati listener who is appre-
hensive that particular commercial continu-
ities “might influence children against law
and order.”

. . . Residents of Lowell, Mass.. and Duluth.
Minn., who object to advertising liquor on
the radio.

... Various New Yorkers who request “free
speech over the airways for real Americans.”

. A Baton Rouge, La., group which wants
Sunday radio programs confined to religious
features.

. Detroit protest that radio chains bar
certain patriotic music from the air.
.. . The organization that registers indigna-
tion because it was not given opportunity to
broadcast ‘“an item of news of particular in-
terest to local communities.”
... And the Connecticut man who is wrathy
because his receiver is not functioning prop-
erly.

* * *

I'ECAUSE the Commission functions

largely as a licensing agency, it cannot sup-

ply—
.. . A list of stations which issue member-
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ship cards to listening clubs, as requested by
a Californian.
... A list of “approved” radio schools, as re-
quested by a Chicagoan.
- .. A certain radio script, as requested by a
New Yorker.

. Program schedules, as requested by a
(Georgian.

* * *

I'Y the same token, it is unable to pass
judgment upon—
. . . An original radio seript written by a
Philadelphian.
... A device invented by an Ohioan to “rev-
olutionize’ radio.

A new patriotic song by an Illinois
woman who wants it to open and close all
radio programs daily.

* * *

INCIDENTALLY, Charles (Buddy)
Rogers of Beverly Hills, Calif., is among
those licensed by the Commission to operate
radio aboard private aircraft. His particular
call letters are KHBUD,

* =" *

Ship and Coastal Service Rules Clarified

SUBS'I‘ITUTION of the term “limited
(governmental)” for *“private” is involved
in modification and clarification of the rules
governing ship and coastal services by action
of the Federal Communications Commission,
to hecome effective March 1, 1941. This was
prompted by the fact that the word “private”
does not adequately describe such a limited
service station. A station of this class is now
restricted to use for governmental purposes
and is available to Federal, State, county
and municipal agencies and to other persons
or organizations only for the purpose of per-
forming services for such governmental
units. Part 7 (coastal) and Part 8 (ship) of
the rules are affected.

Also, sections 8.51 and 8.63 of the ship
rules are changed. and sections 8.72 and 8.73
are added. to permit more stringent enforce-
ment of the requirements with respect to the
licensing and operation of portable-mobile
telephone and telegraph stations.

* * *

LIKEWISE. while sympathetic, the
Commission can do nothing about the ter-
mination of the services of some employees
of a foreign cable company by reason of the
closing of a certain ecircuit due to the war.
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Newer ﬂyajn

This is your last opportunity to subscribe to AMATEUR Rapio DEFENSE
at the low rate of $2.00 per year. The offer has been extended for 30
days, because the volume of subscriptions received was greater than
anticipated, and also because many readers expressed a desire to begin
their subscriptions with the first issue of the New Year. All orders must
be in our hands on or before January 30th. Thereafter the subscription
price will be $2.50 per year in the U.S.A. and its possessions, and $3.00
elsewhere.

This new magazine is being so widely talked about on the air and in
radio circles everywhere that our former stock of early issues is now
exhausted. If you have a friend who desires to subscribe, kindly inform
him that his subscription must begin with the February, 1941, number.
The technical standard of editorial copy has reached a new high, and
the demand for more and more magazines has risen rapidly. Protect
vourself against missing a single issue by subseribing now.

*x X X

This Coupon Should Be Mailed Immediately

PACIFIC RADIO PUBLISHING CO.
Monadnock Bldg., San Francisco, Calif.

| want to save a dollar. Send "AMATEUR RADIO DEFENSE" for one year.
$2.00 is enclosed. Start my subscription with the January, 1941, issue.

Street and Number. e

City and State .
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Forecast

of
FUTURE
EVENTS

I“E\\' amateurs have heard about the
antenna tower engineered by the structural
steel expert, B. J. Osborne, W6QBU. You’'ll
hear more about it when his de-luxe beam is
hoisted to the top of the tower, and he re-
turns to the air. “Barney” Osborne is a de-
signer of structural steel bridges. steel ships,
ete. He is an executive with the Moore Ship-
building and Drydock Co., and he went about
the design of his antenna tower in the same
manner as for a ship or a bridge. The tower
is 70 feet high, self-supporting, built of wood,
and the lumber costs exactly $17.00, The
painstaking effort which went into this
tower design will be related in a feature
article in next month’s issue. Even if you
want to build a tower omnly 10 or 20 feet
high, you will want to design it profession-
ally, after you learn how simple and easy
it is to do the job. Furthermore, the mechan-
ical design and construction of the rotary
array support is a treat to behold. The
mathematical formulas for calculating the
kind of a tower you want to build are orig-
inal—from Barney’s pen, and the sketches
from his drafting board are so clear and
simple that the inexperienced tower builder
can duplicate the job with a minimum of
effort. Our crack photographer, W6SEM, did
a lot of shooting at Barney’s place. and he
returned with an armful of the finest pic-
tures imaginable.

AAN[) while we are discussing towers
and antenmnas., we will run the gamut and
give you the inside information on W6SSN's
method of adjusting a rotary beam array
from the bottom. rather than the top of the
tower. He has devised an ingenius right-and-
left-hand threaded bearing and pulley assem-
bly, by means of which you can adjust the
radiator, reflector, and director with your
feet on the ground. At W6SSN's abode we
found other things of interest to the ama-
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teur—little things that make big things work
better. Gadgets and attachments for plate
and grid tuning condensers, f’rinstance, so
that you can mount the variable C in any
desired place, on or under the chassis, and
still rotate the things without benefit of
backlash or cusswords. To cap the climax,
we found W6SSN'S YF in the workshop,
building a high-power ham ‘phone of her
own., Here is the solution to the problem:
“How to stay happy. though married, to a
radio amateur.”

KFRrRANK C. JONES will talk about the
plate of a transmitter tube—what it does,
and why—treated in the same refreshing,
easy-to-understand manner as his treatise on
the grid, related elsewhere in this issue.
Next comes the filament of a transmitter
tube. then the screen. You’ll gain a mighty
clear understanding of these elements and
the part they play, if you follow Frank's
copy with care.

THE editor-in-chief, Arthur H. Hal-
loran. has written something of great inter-
est for the filter-minded
amateurs. Now that he
has proved his theories
mathematically, he will
talk the amateur’s lan-
guage and tell you how
to put his teachings in-
to actual use in the ham
shack. Then comes a
treatise on Inductances.
a subject which the amateur will read with
absorbing interest.

EENTHUSIASM runs wild in the lab-
oratory where F. D, Wells wields the slide-
rule. “lLook at that stuff,” said he, as we
browsed through the plant, “all of it first-
class ham magazine material, and you can
take your choice.” So we took what appeared
to be just about ham-size, physically and
economically. 1t's for the man who wants
something better for the ulfra-high region.
And it’s ultra-high in quality, from every
angle. QRX for the next issue.
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EXPORT

OUNCER

The new UTC OUNCER
series represents the acme
in compact quality irans-
former practice. These uniis
are ideal for Bearing aid,
aircrafl, glidez, portable,
concealed service, and sim-
ilar applications. The over-
all dimensions are 7%’ di-
ameter by 1-3/16" height,
including lugs. Mounting is
elfected by twe screws, op-
posite the terminal koard
side, spaced 13/16"". Weight
approximately one ocunce.
Units not camying D. C.
have nigh fidelity charac-
teristics being uniform from
40 to 15,000 ¢vcles. ltems
with D.C. in pri. and O-l4

and O-15 are for voice fre-
quencies from 150 to 4,000
cycles,

Write: COMMUNICATIONS DIV *
YARICK STREET

DIVISIOK: 100
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Typical of

the large broadcast

equipment manufactured by UTC is

the filter choke

illustrated on the

left, designed for a 100 KW broad-

cast station and weighing about 31/,
tons. This unit i1s 106,000 times the
size of the UTC OUNCER.

(MAX. LEVEL 0 DB)

200 ohm balanced winding moy be used for 250 ohms.

HIGH FIDELITY AUDIO UNITS

Tm‘:‘ Application Pri. Imp Sec. Imp Pl;;;'a
¢ Mike, pickup or line

to 1 grid 50, 200, 500 50,200 $ 0.00
0-2 Mike, pickup or line

to 2 grids 50, 200, 500 50,600 i0.00
0.3 Dynamic mike to 1 grid 7.5/30 50,000 9.00
04 Single plote to | grid 8,000 to 15,000 40,000 8.00
05 Single plate to | grid

D.C. in Pri. 8,000 to 15,000 40,000 8.00
04 Single plate to 2 grids 8,000 to 15,000 95,600 9.00
02 Single plote to 2 grids

D.C. in Pri. 8,000 to 15,000 95,600 9.00
0B Single plate to line 8,000 to 15,000 50, 200, 500 10.00
0-2 Single plate to line,

D.C. in Pri. 8,000 to 15,000 50, 200, 500 10.00
o-10 Push pull plates to I'ne - 8,000 to 15,000 50, 200, 500 [0.00

each side

o-11 Crystal mike or pickup

to line 50,000 50, 200, 500 13.00
0-12 Mixing ond motching 50,200 $0, 200, 500 9.00 J
0-13 Reactor, 200 Hys.~-no

.C.; 50 Hys.—2 MA.

D.C, 6,000 ohms 7.00
0-14 50:1 mike or line to | grid 200 1, megohm 10.0C
05 10:1 single plate to i grid 8,000 to 15,000 | magohm 12.00

CABLES:

ISO VARICK S'l’ * NEW YORK, N g
NEW YORK,

““ARLAB"
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‘YELLOﬂ rBlUil ‘GOLD‘ [BRONZE} !SII.VEL‘

200 VDC 400 VDC 600 VDC 1000 VDC 1600 VDC* 2000 VDC - 4

You Know the Voltag
at a Glance!

MATLoRY
Paper Tubular
CONDENSERS

are “Color=-Coded”
to R M A Specifications

Say “so-long’ to squinting and peering in order
to dope out voltage and capacity on wax-covered
tubular paper condensers. Mallory Tubular Paper
Condensers in their colorful new labels put an
end to all that. Not only are eapacities elearly
legible, but the bottom color-code band instantly
identifies the voltage from all angles.

Here's o time saver that is typical of Mallory’s
constant effort 1o make radio replacement fastier,

and in the case of service, more profitable,

The high quality of Mallory Tubular Paper Con-
densers is greatly enhanced by the convenience of
the new label that is simply applied over the regu- /
lar heavy cardboard tabe and thick wax coating.
See the new Malloey Tubular Paper Condensers
today. See for yourself how ecasy they are 1o
identify . .. how much time and trouble they will 4

save. Your Mallory distributor has the full Tine. b

P. R. MALLORY & CO., INC.

INDIANAPOLIS INDIANA
Cable Address: PELMALLO

% Application made 1o RMA to adopt this
color-co u for 1600 VDC, Yo color han
yet been assigned to this voltage by RMA.

Use
VIBRATORS * VIBRAPACKS - CONDENSERS . VOLUME

LORY & CQ ¥
A lLo RY DM CONTROLS - ROTARY SWITCHES - SINGLE AND
3

APPROVED MULTIPLE PUSH BUTTON SWITCHES - RESISTORS
RADIO HARDWARE

PRECISION PRODU




TURNER

Microphones

for Efficiency
and Dependabi/ity

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

Model 292X Crystal
with Tilting Head

Gain eye-ap
new streamlined satin chrome plated mike,
Smooth for voice or music. Head tilts full

al and performance with this

90 degrees for semi- or non-directional
pickup. Cable can be changed without
opening mike. Built-in “‘wind gag''; no
blast from close speaking. Diaphragm guard
is built in. Large capacity crystal permits
long mike lines to be run with minimum
loss of level. Inertia type case absorbs
mcchanical shocks. Crystal impregnated
against moisturce and changes in barometric
pressure. Exceptionally free from feed back.
ilangc 30-7,000 cycles. High level -52DB.
E ugged, dependable. Features
many $25 mikes. Complete

with 7 foot cable sct List

equal to

$16.50
Model 22D Dynamic

Identical in appearance with 22X. Rugged
construction; dependabie performance.

Wit 7 foot cable set Ligs $2°.°°

Add $1.50 for 25 foot cable sct.

Model 33D Dynamic

Full satin chrome finish of this dynamic
mixe adds class to your rig. Ninecty degree
tilting head gives semi- or non-directional
pick-up. Twenty-five foor Balanced Line
removable cable set permits operation
under noisy circuit conditions. Qutput
level — -54DB. Range 40-9,000 cycles. Rug-
gedly buile for P.A. or recorder work.
Bailt-in transformer frce from hum pick-
up Can take bad climate conditions and
withstands rough handling. One hundred
ft. lines possible with high impedance unit,
and thousands of feet with low impedance

50 ohms, complete with 25

foot cable set. . ... .. .. .List$23.5°
200, 500 or high impedance,

with 25 foot cable set .List $2 5 -oo
Deduct $1.50 for 8 foot Cable Sct.

Model 33X Crystal

Same in appearance as 33D, our finest
crystal microphone with semi- or non-
directional operation. Professional appear-
ance, rugged, satin chrome finish, wich
crystal impregnated against moisture
Automatic barometric compensation. Tilt-
ing 90 degrce head permits opecrator to
speak or sing directly into mike without it
being in I'ne of vision. Removable 25 foot
cable set. High output of -52 on wide range
of frequencies. High capacity crystal per-
mits long lines to be run wirthout g‘cqucncy
discriminations and minimizing loss of
level. Response 30-10,000 cycles. Larger,
heavier unit than 22X with wider response

Complete with 25 foot rv-
movable cable sct . | .. List $22.50
Deduct $1.50 for 8 foot Cable Sect.

Write for Catalog AH Describing Complete Turner Line

/7
10 Jzﬁme/z G/n/ocmq

CepaAr RAriDs, lowa . U.S A.

Cryatal Micxophones Licensed Under Patents of the Brush Development Co.

Model 44X Crystal

Selective Directional

Now you can choose the sound you want to
ampli{n Modcl 44X has 13-15DB diffcren-
t:al between front and rear pickup, so
microphone can be considered dead at the
back. Eliminates audience noise and back~
ground disturbances. Reduces feedback and
reflections. Allows operation in accoustic-
ally bad spots. Nincty-degrec adjustable
tilting head allows non-directional pickup.
Unusually high level -58DB when used
with standard 25 foot cable, Lines up to 50
fecet may be used with no frequency dis-
crimination and a minimum loss of level.
Range, 30-10,000, cy¢les. Finished in satin
chrome, #its any 5/8-27 stand. Moisture~
proof crystal, automatic barometric com-
pensation. blast proof, mechanical-shock

proof. i e
Complete with 25 foot L
changeable cable set st $2 7.50
Model VT-73 Microphone
Stand and Cable
Douhble  your power
with VT-73, built es-
pecially for voice trans-
mission. Speech fre-
qucncies emphasized by
creating a rising curva-
ture of response be-
tween 500 and 4,000
cycles. Crisp, clear sig-
nals, even through
| QRM. Combination
microphone, handle
L and stand, weighs 27
ounces. Anti-rcsonant
cable. Climatically
scaled. Fully RF shield-
ed. Won't blast from
close spealing. High
output -501)B. Finished

chiome o Plackeand - $18.00
Model 99 Dynamic

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

L $27.50
200 obm, 500 ohm, or

e $29.50




