


he 127E Transmitter is designed with 
features which make it universally appli
cable as a multifrequency transmitter for 
marine shipboard, marine shore, aero~ 
nautical ground and police services. A 
combination of high frequency and inter
mediate frequency operation, with the 
latter optional, covers most commercial 
requirements. 

The 127E is completely housed in a 
compact sturdy cabinet of processed metal 
construction for protection against salt 
water atmosphere. Components arc as
sembled on removable cast aluminum 
frames and decks. Electrical circuits are 
made bv heavy duty automatic connectors 
and wh:ing is "not listurhed when sections 
arc removed through the front of the 
transmitter for inspection and service. 

Collins Autotune System is opt'rated hy 
a ten position selector switch which com-

pleteiy retunes the transmitter, in six sec• 
onds or less, to any one of ten crystal con
trolled frequencies. 
RATED PowErt OurPVT: 500 watts A1. emission 

and :mo watts A2 and As emi"sion. 
:FREQUENCY RANGE: High frequency 2000 to 16,000 

ke. Intermediate frequency 300 to 500 kc (op• 
tional). 

MODLlt.ATION CAPABILITY: l()()'7o. 
Al;OIO FREQUENCY REsl'ONbE: Uniform within 

plus or minus 2 db from 200 to :moo l·ycle,. 
AUDIO FREQl'ENCY ff\Rl\lONl(; D1sTOI\TlON: Less 

than 10% R.l\I.S. total harmonics at any modu
lation level at 400 cvrle,. 

CARRIER N01sE LE:\'EL:° More than 40 db below 
1007,, modulation on A3. 

KEYING SYSTEM: Allows full break-in operation. 
Antenna keyed on i.f. only. Antenna diange-o,·er 
rt>lay prnvided for h-f operation. Keying ;;peed 
of 40 w,p.m. 

CABINET Ihi\IENSlONS: i2" high, 21" wide, 22'' 
deep. Shock mounting supplied when required. 

PowER SOURCE: 115 \·olt,;, 60 ryde ,ingle phase 
a.c. A converter is supplied for operation from 
ll0 volt d.c. when required. 
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SKY BUDDY is an 18-feature communi
cations receiver with continuous coverage 
from 44 MC to 545 KC with uniform 
sensitivity over the entire range. Electrical 
band spread. Beat frequency oscillator. 
Built-in line filter. Built-in $ 2 9 5 O 
rubber mounted speaker, etc .. 

Skyrider DEFIANT offers performance 
usually associated with more expensive 
receivers. Four bands cover from 43.5 MC 
to 545 KC. Frequency Meter tuning on 
10, 20; 40, and 80 meter amateur bands. 
Controls include RF gain, Selectivity 
switch, Crystal phasing, Audio gain, Pitch 
control, Bandspread tuning, A.N.L. 

;;!t~~~!!?:_~t~:'_~!th crystal, $69so 

HT-4 (shown at right) is a 
high-powered amateur transmitter, giv
ing 450 watts on CW and 325 watts on 
phone. Separate freamplifier allows re
mote control o volume, keying and 
standby. Transmitter may be set to any 
three of the 10, 20, 40, 80 or 160 meter 
bands. Like all Hallicrafters equipment, 
immediately available. Includes Pre-

~:~~::;•~;~~/~-~ ~?~~-~1
-~----- $695 

the f e rs inc. 

Super SK YRIDER SX-17 
(illustrated at the left) is 
the finest communications receiver the Halli
crafters make. Has two stages of preselection, 
built-in Dickert noise limiter. Iron-core air 
tuned I.F. circuits provide wide range variable 
selectivity-from broad high-fidelity to single 
signal sharpness. 1000° Spiral bandspread 
dial. Plus numerous other quality $ O 
features. With crystal, less speaker. 13 75 
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SALUTES 
HELWIG- SPEER 

In acknowledging the tremendous popularity of Taylor's two Wonder Tubes, 
the T-40 and TZ-40, it is natural that Taylor Tubes salute the Helwig-Speer 
Carbon Company, whose fine Carbon Anodes have proved their stamina in the 
T-40 and TZ-40, by devoting this space to tell you -

WHY CARBON IS BETTER! 
The ability of carbon to stand up and deliver maximum results under all work
ing conditions - its better physical characteristics, make it truly a splendid 
anode material. Remember that the amount of power a tube will handle as an 
Oscillator - Amplifier - Doubler-Modulator or Rectifier - depends to a 
large degree on the ability of the anode to dissipate heat. Because carbon has 
an extremely high radiation emissivity, and high thermal conductivi~y, anodes 
made of carbon are superior. We list here some of the major reasons why car
bon is a preferred anode material. 

RADIATION EMISSIVITY 
· It is an established scientific fact that rough, black surfaces radiate heat many 
times faster than smooth metallic surfaces. This feature of carbon insures lower 
temperatures of all associated tube parts - adding to the tube's ability to with
stand overloads. 

THERMAL CONDUCTIVITY 
The high thermal conductivity of Helwig-Speer Carbon Anodes, produces 
quicker diffusion and a more uniform distribution of heat throughout the 
anodes. This feature prevents hot spots which result in warping and fusing of 
the anode material. Tubes using Carbon Anodes, can be made with smaller 
elements because carbon radiates heat at a faster rate. This means low inter
electrode capacities and permits successful operation at higher frequencies. 

DEGASSING QUALITY 
All known materials, usable as anodes, have a heat point at which all gasses 
will be expelled. In degassing a tube, tremendous heat is induced into the anode 
by Radio Frequencies while a series of vacuum pumps of special design carry 
away the gases being liberated. (It is interesting here to note that carbon has the 
highest melting point of all common anode materials. Carbon does not melt at tem
peratures under 3537°C while Tungsten has a 3370°C melt point, Tantalum a 2850°C 
melt point and Molybdenum a 2620°C melt point.) Regardless of the anode material 
used this process of degassing is always followed. A TUBE MADE "GAS
FREE" IN PRODUCTION REMAINS "GAS-FREE". Helwig-Speer Processed 
carbon anodes have ideal degassing qualities and compare, in this respect, 
more than favorably with all other anode materials. 



EXPERIENCE GAINED IN 
PRODUCING 20,000 

-T-40's and TZ 
NOW MAKES POSSIBLE 

J~R~ 
Over 20,000 of these Wonder Tubes have been made and sold 
in 20 months. Continued research and experiment have proved 
that in INTERMITTENT AMATEUR SERVICE our origi. 
nal Operating Ratings were extremely conservative. The 
new ratings shown below are still conservative and allow you 
true long life performance. The regular operating ratings 
remain the same for continuous commercial service, the new 
ratings for Intermittent Amateur Service. 

Commercial 
1250 V. 
l25M.A. 
31M.A. 

1000 V. 
USM.A. 
40M.A. 

T-40 . . . • TZ-40 
Class C Telegraph 

Plate Volts 
Plate Current 
Grid Current 

Class C Telepho1te 
Plate Volts 
Plate Current 
Grid Current 

Amateur 
1500V. 
ISOM.A. 
38M.A. 

1250 V. 
125 M.A. 
40M.A. 

e~R~ 
The performance in actual service of the Wonder Tubes T-40 
and TZ-40 over the past 20 months prove that Taylor's ratings 
are conservative. The husky Carbon Anode is rated at only 
40 watts, yet it actually takes 70 watts plate dissipation to 
cause the anode to show color. That means your1 T-40 or 
TZ-40 can stand serious overloads without damage-a real 
safety factor. The complete Molybdenum Grid designed for 
heavy duty service withstands abnormal abuses. Taylor Tube 
filaments are designed as to diameter and length so that they 
provide the necessary surface area needed to furnish emission 
in amounts well beyond the requirements of maximum peak 
plate current with good emission efficiency in terms of fila
ment power at safe temperature for long life. 

When Taylor Tubes brought out the Wonder Tubes-T-40 and 
TZ-40 - comparative types sold at $10.00. Amateurs the 
world over quickly recognized the outstanding value of the 
T-40 and TZ-40 and rapidly they have become the most 
popular of all Amateur Transmitting Tubes. Naturally the 
tremendous success of these \Vonder Tubes has attracted 
competition-and we expect more, We ask you to remember 
that the experience gained in producing this large number of $ 3 5 Q 
tubes is your best assurance of Better Performance and Top _ 
Value. Insist on Taylor's T-40'.• and TZ-./0's-conservatively 
rated like all Taylor Tubes-and proved through use. ACTUAL SIZE 

RECOMMENDED BY LEADING PARTS DISTRIBUTORS 

, 'Afot.fl WattJ )t)fl'C. Volla.t.,, 
TAYLOR TUBES, INC., 2341 WABANSIA AVE., CHICAGO, ILLINOIS 
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Band B 
We make more different types of resist

ance units than any other company in 

the world - each havinl!," characteristics 
making it particularly suitable for a 
certain class of service. 

There is naturally a temptation to de

vote this page to some new developme1rt 
in resistors or circuit application, hut 
we 1,<hould not neglect one of our old 

standbys - in fact, our Bread and Butter 
in the average ham shack - the cement
coated power wire wound resistors. 

Their acceptance is no accident. In food 

mixers and Pullman cars, desk fans and 

submarines, furnace controls and dental 

equipment, in Peace and in War, they 
carry on their unspectacular task. They 

make no headlines hut many headlines 
would not be made without them. 

All the ingenuity we can muster in their 
design, all the care we give to their manu
facture is to the end that you can install 
them, depend on them - and forget 

them. 

INTERNATIONAL RESISTANCE COMPANY • 401 NORTH BROAD STREET, PHILADELPHIA, PA.=--
1>. DVERTISEMENT 
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"IT SEEMS TO US-" 
POSITION REPORT 

As WE write, in early October, we are 
keenly conscious that fast-moving develop
ments in the international situation may make 
hash of what we write before the printer's ink 
is dry. It has been that way the past two weeks. 
We can only do our best. 

We have just returned from Washington, 
where we talked over the position of the ama
teur with officials in every branch of the gov
ernment concerned with radio. We still feel 
assured that there is no present room for un
easiness about our situation, provided that 
we continue to behave ourselves. Officials 
watchfully ponder the whole communications 
picture, but there are no deep and foul plans 
to do away with us. They don't know what 
may happen to alter America's position in the 
international picture; they don't know what 
steps may later become necessary to protect 
our country's interests. But stories that there 
are intentions to close us down are completely 
untrue. The nation needs its radio amateurs 
as it never has before, and that fact is realized. 

1n the month since we presented the 
A.R.R.L. neutrality code the ether has rung to 
the retelling of that story on every band. 
By now it must be known to every amateur. 
And by now it is clear that only our prompt 
and voluntary adoption of that code, and our 
'.1bility to ~how Washington that we were tak
mg care of our own house, saved the day for 
us during the early unsettled period. Ii con
t·inues to b1; o.f transcendent importance that 1.1:e 
observe neutrality by refraining from d-i.scuswing 
on the air any manifestation of the war and any 
.mbjects that might have military interest for an 
£~1,terceptor. To the extent that you value your 
right to operate. let that be your code, un-
failingly! . . 

ABOUT INTERCEPTING 
\VE AMATEURS have trained ears and 

sensitive receivers, and our numbers blanket 
the nation. We are ready for anv emergency 
job that might be entrusted to us·. There have 
been reports in the press that amateurs were 
being appointed ''radio detectives",,,, __ we're 
not sure what for --- and some of us are simply 
busting to get going on such an assignment. 

Sorry, fellows, but there is nothing stirring. 
There ar·e no such jobs. The press stories are 
incorrect. The League has offered our services 
to the appropriate government agencies but 
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they ar·e not needed. America is at peace with 
all the world. There is no situation existing 
that cannot be covered bv the normal facili
tiP-R of the government. The government says 
it wants no self-appointed vigilantes, no super
patriots going around chasing spies. 

We are even less free than the ordinary 
citizen in such matters, for the secrecy provZ:s·iorZs 
of radio law are still 1:n full .f orr:e. It is against 
the law to divulge the text of a message, or its 
general meaning, or even its existence. We 
must not appoint ourselves super-patriots 
and commence copying down everything that 
we can't understand, and reporting it. To do 
so will cause us about as much embarrassment 
as to violate neut~ality ourselves. Frequency, 
calls and hours of course can be mentioned, 
but not the nature of a communication. Ama
teurs must not copy texts and send them to 
Hq. for study, because that constitutes divulg
ing them. They may not send them to govern
ment agencies because these agencies have not 
requested and authorized it. 

The foregoing refers to the authorized com
munications of government and licensed sta
tions. The protection of the secrecy provisions 
does not extend to unlicensed stations operating 
in defiance of law. If amateurs hear an un~ 
licensed station sending a message that violates 
U.S. neutrality, and if they are sure the station 
is unlicensed, they may report the matter in 
detail. But if it turns out to be the communica
tion of an authorized station, the amateur is in 
h>Teat danger of being penalized for violating 
the secrecy provisions. (And - while it's ari 
academic point_,,_ that would be true even if 
t,he text violated neutrality.) We would be 
praised for turning in an unlicensed station 
engaging in unauthorized activities, but there 
are surely not many such, and the risk is great 
that we would only be intercepting a routine 
military tactical drill and that the result would 
be a suspension for the reporter and a black 
eye for all of us. 

Now under these circumstances, what should 
we do? We suggest that we" lay off." We may 
listen and keep our ears open but we counsel 
every amateur to sit tight unless he is dead 
sure what he's talking about. We repeat that 
there is no large situation needing our assist
ance. Existing agencies can deal ,vith it. Let's 
stick to our own operating. 

While amateur communications also have 
the protection of the secrecy provisions, this 
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doP-sn't bar an amateur from communicating 
bv radio or mail with another ham who iH 
''t,alking about the war," to eall our code tn 
his attention aud ask his compliance. We re
quest all hams to help us make sure that our 
house is clean as dean. 
FORWARD! 

L~JT's summarize: The period of jitters 
i,, ovPr. If we'll only carry on as we were doing 

* SPLATTER * 
OF PARTICULAR interest, to the u.h.f. gang 

will be t.hc description of WlXEH's coaxial 
antenna by Ed. Sanders. This antenna, besides 
being an ;,riginal piece of di.;sign, is intriguing 
hr.cause it is right down the alley of a ham experi
menter: a pair of tin shears and some gutter pipe, 
and you have the e,gsentials for a highly effective 
general coverage radiator. 

Phil ''CHI" Uildersleeve, WlCJD, has been 
making QST cartoons for over a decade. In 1931 
he did a series of cartoon strips depicting the 
maneuvers of the Podunk Hollow gang for QST 
;1ovP,rs. That this series was well liked is evidenced 
by t.he fact that fellows still ask, "When are you 
going to have some more cartoon covers?" For 
the past two years Gil has forsaken Gildersleeve
on-the-Connecticut for life among the banana 
boats, pounding brass and air-mailing cartoons 
between ports. We are indebted to WlDDB for 
a self-portrait that Gil made and exchanged with 
DDB, another artist, some years ago. 

That annual co11test, the Sweepstakes, by far 
t,he most popular national contest, is announced 

lO 

four months ago, before this war wafl imminent, 
WP can 1 lo so indefinitel v. Let us show calmness 
and restraint. Let us s·quash storimi t.hat any
t,hing is going to happen to am:iteur radio. We 
have a tnighty husy and interest.ing winter 
ahead of us. Let us have only une big rule for 
ourselves: to ignore the w-r completely aR a 
t.opic of nonverRation and action! 

K. H. W. 

in this issue. Besides the distinction that comes 
from being a Section winner, there is an award to 
be made - and it is a honey. It. is a chromium tic 
holder with diamond-shaped medallion. The 
winner's call is inscribed on one side of the dia
mond and the name of the contest on the other. 

This design_ was rnade and produced by The 
H.obbins Company and is one of the neatest we 
bave ever seen. An award will be made to both 
,.:.w. and 'phone participants in every A.R.R.L. 
~p,ntion. 

FEEDBACK 

Equation 2, p. 40, October {}S1' 

This equation should read: 

X2 = \,I ll1 R2 - R22 

P. ,$9, October QST 

If there is anyone, besides the Managing 
Editor, who didn't catch this one (a couple 
more states and we would have WAS), 
t,hat halftone i,q upside down. 

Our Coi•er 

This is a rather shuffled array of gear com
prising a portable station that was built by Clint 
DeSoto for t,he new Handbook, about t.o be 
released. 
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More Thoughts on 
Effective Antennas 

Proven .Designs tor 1.4, 28 and 1$6 ;.lie.; Four-Element 
Beani Supports; Tuning the .tlrrau 

BY ARTHUR H. LYNCH.* W2DKJ 

FOR many years we have held the idea 
that amateurs generally were not taking full ad
vantage of the better performance which could be 
,.,btained from a given transmitter and receiver by 
using antennas suitable for the particular job the 
station was intended to do. It has been a source of 
µ;reat satisfaction to find that the past few years 
have focused more and more attention on that 
,mbject. As most of us now know, it is easier to 
maintain contact between two given stations, 
with reasonably low power but equipped with 
suitable beam antennas pointed at each other, 
than it would be with several times the power and 
the older types of aerials -··· and very much 
cheaper. 

Many of the commercial companies have been 
using large rhombic antenna!:! to good advantage 
for some time, and the reports from those ama
teurs who are lucky enough to have the space 
available to duplicate them have been so glowing 
that the rest of us have burned up with envy. 
Since radio began, we have gone about our busi
ness by starting with something rather large and 
gradually cutting and trimming until much more 
efficiency has been brought out of equipment 
which, i.t.t many cases_, is less than a quarter the 
Hize of the original. It is therefore with a feeling of 
confidence, founded on the solution of many 
knotty problems in the past, that some of the 
more pioneering souls among hams have at
tempted to produce small antennas which would 
approach the performance of the envied larger 
ones, but which could be used by those of us who 
are not blessed with many acres. 

In presenting the following facts-··· and suffi
cient time has elapsed to be certain that they are 
facts - we make no claim for any particular 
originality, other than certain portions of the 
mechanical design which seem to contribute to 
the ease and the permanence of the final assem
blies. As was t,he case with the former articles 
which we prepared for QST, the present one com
bines our own investigations with those of many 
others, and we trust that the present digest will 
bring the same hearty response which came from 
the pa,;t efforts. 

* Managing Director, W2USA Radio Club, N. Y. 
World's Fair, 1939. 
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The 56-Mc. antenna at 
W2USA, dimensions of 
which are given in Fig. L 
Note the World'sFairscen
ery. (Photo by W2AHC) 

Ji'fre ,Ueters 

Like many other amateurs whose property is 
not large enough to warrant extensive, antennas 
on the lower frequencies, we have been confining 
our own investigations to the five- and ten-meter 
bands. It is fairly well understood that most of 
the conditions which obtain on the higher fre
quencies can be duplicated on the lower fre
quencies, giving due consideration to some of the 
important factors such as height above ground 
and freedom from other objects, when the dimen
,lions are increased to produce similar results on 
the lower frequencies. 

This is both an advantage and a handicap. It is 
an advantage for the reason that the adjustments 
become less critical as we go lower in frequency. 
Adjusting a matching stub on 112 megacycles is 
much more of a precise undertaking than doing 
so on an antenna designed for twenty-meter 
operation. It is a handicap for the reason that 
aerials approach in actual performance the 
theoretical only when they are sufficiently above 
ground and well in the clear, so far as other ob
jects are concerned. The latter fact becomes more 
important as the natural radiation or absorption 
qualities of the objects within the field of the 
antenna increase. Well known as these facts are, 
they are sometimes forgotten. 

Based upon the informative article on the ".l!}x
tended Double-Zepp Antenna," by Hugo Ro-

Besides giving 1;ome timely electrical 
dope on antennas useful in the 5-:lO 
.meter range, the author shows how, 
with a few simple changes, the frame
work described in a previous QST article 
can he adapted to support multi
element rotary beams. 
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450-ohm/me 
to tmnsrr11tl:e..r 

Vig. l (left) -· The "ex• 
tended double Zepp" mounted 
vertically for 56-l\Ic. work 
and fed by twisted pair line, 
as used at W2USA. 

mander, W2NB,1 Frank Lester, ·w2AMJ, and 
Lawrence Cockaday, W2JCY have applied the 
same principles to five meters. Most of the 
Romander article had to do with horizontal 
aerials, while most of the five-meter activity is on 
vertical units. There was no reason to believe that 
t,he change of plane would change the overall re
~u.lts very much. Actual experiment, however, 
indicated that a very considerable change in t,he 
dimensions suggested by Romander would be 
necessary if the best results were to be obtained 
on five meters with a vertical antenna. This type 
of antenna has been used to better advantage by 
both Lester and Cockaday than any antenna they 
had previously used for five-meter operation. 
Equally improved performance has been the ex
perience of all the other stations which have in
stalled this very simple aerial, including the one 
which has been in use at W2USA ever since that 
station has been on the air, which will be nearly a 
year by t,he time this article is published. (The 
five-meter transmitter at the N. Y. World's Fair 
was operated a:; W2DKJ /2, until the issuance of 
the W2USA call. l 

The arrangement shown in Fig. 1 is in use at 
W2USA at present. It is frowned upon by both 
Lester and Cockaday, for the reason t,hat a 
twisted pair is used to feed it. They claim that the 
losses in that form of transmission line are too 
great. We agree that some gain in efficiency could 
be brought about by the use of a spaced trans
mission line on the high frequencies, but there are 
certain limiting factors over which we have no 
control, and we are forced to take the loss and like 
it. In spite of loss in the line, the convenience 
warrants its use in any number of places and we 
do know that we are getting better results than 
would be possible with a half-wave antenna 
delta-matched to an open line, a type commonly 
used for five-meter operation. That fact has been 
borne out at all of the stations which have made 
the change. Just how much better the open-wire 

1 Romander, "The EJ<tended Double-Zepp Antenna," 
(JST, June, 1938. 
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Fig. 2 (right) -· The an
tenna system of Fig. I matched 
to an open-wire line. 

arrangement would be, we cannot say, but we do 
everything we want to do with our present ar
rangement.2 

AlLof the important dimensions (for the middle 
of the band) will be found in the drawings, and 
the picture of the antenna in use at W2USA in
dicates how it is done. Of course dimensions can 
be altered and standing waves can be eliminated 
in the usual manner. For all practical purposes, 
however, we know that the system may be set 
up just as shown and excellent results will be ob
tained. 

The second figure gives all the necessary in
formation for the use of an open line of the type 
used by both Lester and Cockaday. For the oper
ator who is acquainted with antenna and trans
mission-line tuning and pruning, there will be no 
difficulty in bringing the whole system to peak 
performance; for operators who do not have such 
experience, we suggest the i,;etup just as it is 
shown. Any number of installations have been 
made in just that manner with very gratifying re
sults in every case. 

Ream Antennas 
There is an old saying: "You don't get some

thing for nothing - for long." It is pretty well 
borne out in connection with the use of beam 
aerials for improving the performance of any 
radio station. We hear a lot of conversation on the 
air and we read much about the "gain" to be ob
tained from a given antenna system. To be sure, 
the use of a suitable antenna system will improve 
the performance of any station. But if the gain 

2 Depending upon the spacing of the open-wire line anrl 
the way in which it is brought from the antenna, radiation 
from the line may Calll!e the radiation angle to shift upward, 
with consequent reduction of the effectiveness of the an
tenna on 56 Mc. This accounts for the superiority of the 
noncentric line antenna over the "J," for example. Since 
radiation is negligible from a twisted pair, the overall per
formance of the system may not compare as unfavorably 
with an antenna fed by an open line as might be thought 
from consideration of the considerably higher losses in the 
rubber-insulated line. - Editor 
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for certain antenna systems were actually what is 
claimed for them, we should be well on the road 
to the solution of the perpetual motion prob
lem. 

The simplest way to understand why beam 
aerials are superior to the ordinary kind is to con
sider the analogy of an automobile headlight. 
An ordinary 32-candle-power bulb, if used with
out reflectors and hung directly from the ceiling 
of the ordinary room, would produce anything 
but good illumination. And, even in this case, 
there is a certain amount of reflection from the 
bright ceiling. But if we take the same bulb and 
place it in front of a good reflector, it can be 
made to produce a beam which will have the 
equivalent of several hundred candle power, in the 
direct line of the beam. 

H we move the lamp toward or away from the 
central portion of the reflector, within certain 
limits, we will increase or decrease the width of 
the beam. As the width of the beam is increased 
the intensity of the light in the direction of the 
Learn is cut down, and as the beam is sharpened 
the intensity is increased. It is easy to see that 
the light intensity at a distance of say thirty feet 
from the lamp would be much greater for a highly 
directive beam than for the lamp used without 
anv reflector. 

Additional increase in the luminosity of the 
beam is produced by the introduction of one or 
more lenses ahead of the lamp, as is done with the 
common flashlight. We know that we can operate 
an ordinary flashlight in a dark room without any 
reflector or lens and the light it produces will not 
bother our eyes, even if we look directly into it. 
The same bulb, with suitable reflector and lens, 
when properly adjusted to produce a sharp beam 
will give a blinding light at more than two hun
dred yards. 

And so it goes with the radio beam. Our trans
mitter, tuned to the nth degree, may well be 
considered the flashlight battery; the regular 
antenna, or radiator, the flashlight bulb; the re
flector remains the reflector and the lens of the 
flashlight is replaced by what we call the director. 
We do not get any additional power from the use 
of suitably designed beams; what we do is use the 
available power more efficiently. We put it where 
we want it and where it will be useful, without 

The framework for the 
four-element 14-Mc. beam, 
the lighter portions being the 
additions to the oril(inal frame 
,fos~ribed in October, 1938, 
QST. Shown in the author's 
yard prior to its installation 
at W2USA. W2BRI in at
tendance. 
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having the light shining in other people's eyes. 
On the other hand, when similar antenna systems 
nre used for receiving we have the advantage of 
receiving with greatest intensity from the desired 
direction, with great attenuation of signals com
ing from undesired directions. 

Without delving into the complications of the 
underlying theory of antenna design we get right 
down to the details of an antenna system which 
has given remarkable results in the 14-Mc. band. 
Certain mechanical defects which showed up in 
an early model of this antenna have been over
come in the design shown in Fig. 3. 

Supports 

The "ladder" type of construction has given 
satisfaction with 14-Mc. beams when the number 
of elements has not excooded three. However, 
when four elements have been used, there ha::1 
been noticeable warping of the central structure, 
with resultant dfualignment of the elements 
which in turn has brought about a serious reduc
tion of the overall efficiency of the beam. In many 
instances the pattern, originally of a very fine 
,,haracter, has been so badly distorted that the 
front-to-back signal ratio has been more than cut 
in half, and signal strength off the P-nds, which 
would normally be almost zero, has come up to a 
point which competes with the other angles. It 
was with a view to preventing such warping, 
without going to a mechanical assembly which 
would be unduly heavy, that we developed the 
support shown in Fig;. 3. 

Retracing our steps to t.he framework we 
described in October, 1938, QST,3 and considering 
the additions we made to that original design to 
use it for a three-element beam, we decided that 
it would be a reasonably simple job to use the 
same design for two new supporting frames, one 
for a four-element 28-Mc. array and the other for 
a four-element 14-Mc. array. 

For 14 Mc., it was only necessary to extend the 
length of "D," in our original Fig. a,3 and add 
two additional "E" Rections which are used to 
carry the two additional elements. Additional 
transverse struts have been added, similar to 
those Rhown a'::l "F," in the first drawing. Exten-

3 Lynch, "Some Thoughts on Rotary Beattt Antennas," 
(}82', October. 1938. 
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:;ion of the long arms of t,he beam is simplified by 
using single extensions instead of double rails, 
and this also has the effect of holding the weight 
down materially. The transverse struts have been 
1I1ade very murh lighter than in the original 
design to hold the weight down, and both strength 
and rii:i;idity are attained by the use of the raised 
guy wires. And that brings up a few points which 
nre well worth eonRidning. 

Gu~·ing 

fn addition to providing unusual strength 
with very light weight, the use of the proper sort 
of guying arrangement gives us very satisfactory 
r,ontrol over the positions of the outside elements. 
It is bad practice to run the guys through the 
(;eutral support and carry them to more than one 
,,f the uutside i.mints: each guy should be ter
minated at the central support. Then, by proper 
adjustment of the turnbuckles, we can raise or· 
lower the outside diements with relation to the 
two central units and we can raise or lower t,he 
outside ends with relation tn the central axis. 
Thus all the elements <'an be maintained in the 
isa.tne plane, ewm if a certain amonnt of "set," 
occurs after the !warn has been completed. As all 
t.he turnbuckles are lorat.e<l near the center of the 
beam framework, :,,uitable adjustments may be 
made before the ai;:;embly goes into t,he air. 

In our own ease, certain precautions were taken 
11 hfrh we believe to he well wort.hwhile. For in-

14 

/'o,d~pew,th 
f/(Jn9e for mov,?tiny 
dt1lled at wp tor 

i"Y wire., 

~tance, we elrn,:;e the National Type AA-5 eom
pression-type :;train u.u,ulatorH for making up the 
guys. They are very :,mall and t.hcn,fore offer 
very little wind resistance; furthermore, they are 
very light. For t.he guy wires we used No. J2 
( \,pperweld. It is steei wire with a copper coatin11;, 
a,nd is also enameled. It ill not the easiest wire to 
work with since it is vei·y st,iff, but a eouple of 
pairs of gas pliers did the trick for us in good 
;;hape. The turnbuckles we selected are light, but 
well plated, ,:;o as t.o with:;tand the weather. 

'\Ve found it convenifmt to use ringbolts for the 
guy terminations, as they served the purpose of 
.holding the various portions of the framework to
gether, along with their function of providing a 
Buitable guy anchorage. Like all the other metal 
parts, they should be weather-reRistant. 

Length~ and Spacings 

After long experience with various types nf 
beam antennas, as wiell as from comparing notes 
with otru>..r workers, we have eome to the eonclu
;:<ion that t.he formulas to br given constitute a 
very good starting point for the adjustment of 
any antenna. It must be borne in mind thai, 110 

formula will u.pply under all eomlitions. The 
height of the aerial above wound, the proximity, 
as well as the chil,l'acter, of surrounding objectH 
and other variables of a similar nature, will alter 
••Ases to a greater or lE',sser degree. The character 
nf the ground above which the antenna ii; to he 

Pig • .J · - The 14-Mc. four-dement beam 
framework. It is an extension ,,f the frame 
described h,· the author in October, 1938. 
(1ST. Stren~th with light weight i~ st'«ared 
l,y 101ying, A late ,•ornmunication from the 
author advisee that the rross-hradn~ at the 
Pnd se~tion mav be •Jtt1itted without lo!5t,; of 
~trt.•ngtL. · 
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erected will have a vm:y important effect upon its 
final performance. None of these things ean be 
determined with much accuracy in advance. So, 
while the tables which most ~f us are wont to 
mention so glibly are correct for a theoretically 
perfect group of circumstances, they will hardly 
fill the bill in the average case. For that reason we 
suggest them as nothing more than the starting 
point. 

Since all the dimensions for the various portions 
of the 14-Mc. baud are so much alike, it is possi
ble to utilize a supporting framework with fixed 
spacing between the elements, compensating for 
any variations by the adjustment of the Hmall 
tuning stubs, as outlined later on. 

'rhP formulas are: 

ll = 492,000/.f (kc.) 
. t = 0.9fiR 
D = 0.925R 

fl to A = 0.1 X 2R 
A to D = 0.95 >< 0.1 >< 2/l 
D to D = 0.95 X 0.1 >< 2R 

All dimensions are in feet. R is the length of the 
reflector, found by dividing the constant 492,000 
liy the frequency in kilocycles: A is the actual 
antenna, or driven element; D and D are the 
directors. From these formulas we have the fol
lowing approximate figures for the ends and cen
ter of the 14-Mc. 'phone band: 

14,150 kc. 14,Z00kc. 14,250kc. 
R ........... 34'9\f' 34'8" 34' 6½" 
A ........ 33' 32' 10¾" 32' B¾" 
V . .......... 32'U!i'' :{2' ]/fl 

·•> :31'11¼'' 
H,toA ... ,. 6' 11" n' 10" 6' H" 
Ato D ..... ti' 7'' fi' 6½" 6' 6" 
D to D ...... (:j' 7" fj' tl½" fi' f" .) 

Except for slight differeuces in the lengths of 
the various elements, it will be seen that varia
tions in the other portions of the assembly, for 
frequencies within the 14-Mc. 'phone band, are 
very small indeed. They may be neglected, as we 
have t:1aid, and compensated for by the adjust
ment of the stubs in the various elements. 

Tuning the 14-/llc. Four-1!.'lement Beam 
Although others have been able to get satis

factory results by tuning their four-element arrays 
while they were on the ground and then making 
slight adjustments to bring them "on the nose" 
when they got them into the air, we have never 
had much luck with that procedure. Then, too, 
we set about the job with misgivings for the 
reason that we knew the adjustment of any one 
of the elements would have a certain effect upon 
all the others. The task appears to be much more 
difficult than it really is. 

For the following complete information for the 
tuning of this type of beam, we are indebted to 
,James Tynan, W2BR1, who actually did the 
work. The idea of using the short tuning stubs ha.,; 
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An end view of the four-element frame. Note the 
insulators in the guy wires supporting the end sections . 

always appealed very strongly to us since we 
first, ran across it.4 • 

All the elements were mounted, in accordance 
with the dimensions for operation on 14,200 kc. as 
outlined in the table given previously. None of 
!.he shorting bars are attached to the short stubs 
of the reflector or either director until after the 
radiator has been :,;uitably adjusted. The method 
used to accomplish this is to ;;et the radiator to the 
indicated length, which figure includes the length 
of the two halves plus fourteen inches. This latter 
figure is made up by considering the shorting bar 
t.o be half way down t.he stub, the two sides of 
whieh are two inches apart. That permits us to 
raise or lower the shorting bar six inches from the 
central posit.ion, which has proved to be ample. 
The stubs t,hemselves ,~onsist of two separate 
wires, each a foot long. 

While it is possible to do the tuning by having 
another person listen i.I1 for the signals from the 
beam to be adjusted, we believe the following will 
he much simpler and more satisfactory. 

Considering that we are to use a delta matching 
transformer for the transmission-line, the radi
ator system all the way down to the final tank 
will have the general appearance of Fig. 4. The 
number of turns required to couple the line to the 
final amplifier will be determined by the imped
ance of the line; in the ease of the ti00-ohm line, 
four turns will do very well. If the center of the 
coupling coil is grounded, as indicated, very 
satisfactory lightning protection is provided. 
It will be seen that the wires which form the delta 
will he attached about 22 inches from the inner 
extremities of the two units which form the 
radiator. The equilateral triangle generally used 
seems to be thrown out of kilter, but if we con
sider that the portion of the short stub which is 
to be used is actually added to the center of the 
matching transformer, it will be seen that the pro
portions of the triangle are fairly well kept. 

Now, we set up a good field-strength meter, a 
4 Smith, ":Practical Design of Close-Spaced Uni-Diren

tional Arrays," Radio, June, 1938. 
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coupie of wavelengths from the radiator. It is 
worth mentioning that the antenna used in con
junction with the field-strength meter, should be 
in the same plane as the antenna. However, it is 
not necessary to have it at the same height, 
t.hough this is desirable. If we are using the an
t,enna in a horizontal plane the field-strength 
meter should have its antenna in a horizontal 
plane, and vice vr,rsa. 

Now, the radiator is energized with low power 
- just enough to provide suitable readings on the 
field-strength meter. Naturally, the radiator and 
the field-strength meter antenna should he 
parallel. The shorting bar is raised and lowered 
until the greatest reading on the field-strength 
meter is obtained. This adjustment is not too 
critical and may be accomplished by sliding the 
bar up and down by hand --- though it is impor
t.ant, even with low power, to use gloves. This ii; 
just as true when we are working on the other 
elements as it is when we are adjusting the 
directly-fed element. 

Next, swing tlie beam around to a position 
where the reflector is between the radiator and 
the_ field-strength meter, attach the shorting bar 
t.o the reflector stub and adjust for the lowest 
reading on field-strength meter. 

Now swing the beam around again so that it is 
pointing at the field-strength meter aud manipu
late the stub of the first director until the greatest 
field strength is indicated on the meter. In some 
instances it will be found, even when this adjust
ment is made with fifty wat;t,s or less going into 
the radiator, that the field-strength meter will 
have t.o be Rhunted to prevent its going off scale. 
Home experimenters advocate the reverse pro
cedure, in which the reflector remain:; between the 
driven radiator and the field-strength met-er and 
the director is adjusted until thA lowest reading, 

1~- ·---~ 14'9'·--

_ 450-6/JO ohm 
1 

,/ lti-,e: to tr,msmttfer 

~ 
Fii1. 4, ~ J limensions of the <lelta matching system, 

for 14,250 kc. Slight adjustment of the taps ou the 
antenna element may he necessary to eliminate standing 
waves, as described ill the tf'xt. The coupling coil at the 
transmitter may hr grounded at the <'enter to reduce 
lightning hazard. 
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indicating the greatest rejection, is obtained. 
Roth methods will work. 

Finally, coming to the second director, the stub 
of that element is adjusted until the highest read
ing is obtained on the field-strength meter. At 
this point, it will be found that the front-to-hack 
ratio uf the beam is tremendous and no further 
adjustments need be made. However, by trim
ming here and there, it will be found that even 
greater incnmse if< made pos~ible. There is no 
cheaper way of improving the efficiency of a 
transmitter. The power gain which these few, 
N1sy adjustments make pos.iible is highly gratify
ing. 

Standing Wares 
Above, we mentioned that the field-strength 

meter should be a Mnple of wavelengths or more 
from the radiator. One important reason for this 
precaution is the fact that, with the transmission 
line tiecl to the antenna in the manner suggested 
for starting the tests, it is very likely to be out of 
adjustment a,-; far as impedance match is eon
cerned and will no doubt have some standing 
waves and may be somewhat unbalanced. If that 
is the ea,-,,e, and the field-strength meter is too 
elose to the line, the meter will respond to radia
tion from the line in addition to that from the 
radiator, rei;ulting in readings which are likely to 
be inaccurate. 

Except for the misinformation they would give 
us with regard to the proper adjustment, it is 
doubtful if standing waves on the line would have· 
any serious effect, on the overall performance of 
the beam. However, tney are very easy to elim
inate and, if we are going to operate with high 
power in a congested area, the possibility of inter
ference with broadcast reception can be reduced' 
by eliminating them. 

Six-volt flashlight bulbs coupled to t,he line by tll. 
loop of wire will do the trick. The amount of wire 
in each of the loops will depend on the ammmt of 
power in the line. ln our case, a couple of inches 
wa.~ all that was necessary, with 500 watts input 
to the transmitter. First locate a point on the line 
where the bulb lights up brilliantly and clip one 
hulb there. PJaee a second bulb a quarter wave
length along the line from the first. 'rhis point is 
easy to locate by finding the spot where the bulb 
8hows the least brilliancy. 

Now it is only necessary to increase or decrease 
the distance between the points of the delta 
where they join the radiator until the brilliancy of 
the two bulbs is equal. 

1'he 28-.Mc. Beam 
'rhe only essential differences between the new 

four-element 28-Mc. beam frame and our original 
framework for a 14-Mc. W8JK array are in the 
length of the longitudinal sections and the fact 
that we use single wooden supports for the ele-

Wontinued on pa(le 116) 
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,v1XEH, the u.h.f. transmitter of 
WTIC. originally was installed a fow 
years ago to provide a continuous 63.5-
Mc. signal for recording at Harvard, in 
c,ooperation with the late Ross A. Hull's 
program for investigation of air-mass 
bending of u.h.f. waves. The antenna 
described here has given such satis
factory performance, in comparison to 
the conventional multi-element array, 
that it certainly warrants trial by an1a
teurs interested in improving the 
strength of their 56-i\lc. signals. f~on
strueted of tinsmith's materials, its ap
pearance is far from conventional. 

,,t 1Vovel l!'o11r-Element 
l:Ollinear ,,trray for 

56•l•le. Work 

• 

The stacked coaxial radiator at WIXEII has four 
in-phase elements made of downspouting with sheet-
1netal sleeveA. The downspouting serves as transmission 
line, part of the radiating system. and part of the phase
reversing stubs. It is all one piece - no insulated joints 
are necessary. 

• 

i 
'\ 

\ 

Stacking Coaxial Antennas 

Novembel' 1939 

IIY ED"7 IN R. SANDERS* 

THE original antenna at \VlXEH was a 
bi-directional array toward New York and Bos
ton, hung from a halyard between two poles. 
Arrays hung in this fashion must be light in 
weight and su are susceptible to damage by 
storms. Further, the insulators were located at 
voltage loops, so that rain and snow changed the 
characteristics of the antenna so much that the 
final stage was sadly detuned and mismatched in 
bad weather. 

To overcome these defects a second antenna, 
an 8-element array 4 elements high and two wide, 
supported from a central lattice tower, was con
,;t,ructed. The phasing sections were made of 
%-inch I.D. hard copper tubing and supported 
from the tower by standoff insulators near their 
eenters where the voltage is low. The antenna 
elements were ~":Hnch l.D. hard copper tubing 
run vertically between the ends of the feeders. 
Since the phasing sections were very stiff no 
insulators were needed at the junctions with the 
antenna elements, and since there was no feeder 

*Ex-WlEDY, Development Engineer, WTIC; 179 
Prospect St., Bloomfield, Conn. 
~ A close-up of one section of the antenna. 
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at the top or bottom of the array 
the upper and lower elements 
were supported at their centers, 
where the voltage is low, from 
wooden crossarms and standoff 

I 

I :1 
in,-;ulator, as shown in the 
photograph. 

11 
(overcdw,t/, I' Mkcutond 
asbesttJsroof, , / fostenedtop,pe_ 

Fig. 1 - The constructional de
tails are shown in this drawing. 
'I'he cone standoffs are mounted 
about three inches up inside the 
"leeve for protection from rain; th<' 
inner ends are not fastened to· the 
pipe hut simply rest in the corru
gations. The long piece of the feed
through insulator should he fas
tt>ned to the wire at the right point 
hefore the wire is pulled through the 
pipe, so that the lead can be fished 
through the hole when the inner 
wire conductor is in place. This 
must he done before the sheet-metal 
slet>ve is installed on the pip~. 

The array was excited through 
an open line of 3/16 copper tub-

!;?qcement ·· ~ ... • • .. • w1thsheetmeta1 
: 1 1 screws 

I : : ,,,.Soldered 
I 1,;•µ ing spaced 4 inches. This was 

ull d • h b !ea:ithrovqh p e t1g t with turn uckles so mwtator ___ _ 
that spans of 25 feet were per-
missible without the use of 
spreaders. The line was sup-
ported by metallic insulators 
1~onsisting of \£-wave Rhortcd 

I I I 
I I I 

,).__ 

1 I I 
I 6" 
I I I 

r•r,nductor pipe were "slipped" 
together to lap 8 inches and fas

stubs. A matching stub was used 
to couple the line to the middle 

I I I 

: : : Cone 
, 1 ,,-standoff 

tened with sheet metal screws. 
:-lince the spouting is only in
t.f,nded to lap a few inches, spe
<'ial treatment is needed here to 
get t,he longer lap which is nec
eKsary for good merhanical 
:;trength. The diameter of the 
pipe which is to be the inside 
member of the lap must be 
made smaller than normal for 

of the center horizontal phasing 
.-l --~-~~~~ r»L section. 

This antenna was a great im
provement in the matter of 
ehanges because oLice and snow. 
Ifowever, the hurricane of 1938 
t,ook it down rather handily. 

About this t,ime the coaxial 

M:,t4cenfer 
concl1.1c.tor __ ,_ 

antenna 1 was announced. \Ve have long adhered 
t.o the principle that a high order of vertical 
directivity is needed at 5 meters. We decidr,d to 
stack four coaxials vertically. 

.Four ten-foot sections of 8-inch galvanized iron 
1 Arnold H. Bailey, Pick-upff, SeptP.mber, 1938; J. ,J. 

Lung, .. ThP- ( !n::crial Vertical Hndiator," (?ST, January, 
19:lll. 

, .. ,j,,~•,,. ......... --··· 

This is the 8-element array which the present coaxial 
antenna has replaced, ~iving as good signal in all hori
;r.ontal directionP. as the ,lirt"ctive syAtem in its best 
direction. 
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the length of the lap. This can be done by plac
ing a thin piece of wood longitudinally in the 
bottom of the groove and hn.mmering so that the 
groov,:,..s tend to "pinch'' together slightly. Treat 
e.ach groove similarly. The two sections of pipe 
can be slipped together by holding the inner one 
firmly and having a helper pound on the opposite 
end of the outer section, using a block of wood to 
prevent damage to the hammered end. The lap 
8hould be made so that the top section slides over 
the one below it to keep water out of the inside. 
A visit to the kitchenware department of the 
"5 and 10" will provide a cap for the top. 

The lower half of each antenna element is a 
sleeve of galvanized iron 6 inches in diameter and 
%% of ;1:-wavelength long. The top end is slit 
and be.nt to fit around the conductor pipe where 
it, is fastened with i;heet metal screws and solder 
a,; shown in Fig. 2. A coat of roof cement of the 
ai,bestos-base variety keeps the inside dry. The 
bottom of the sleeve is spaced from the pipe by 
three standoff insulators fastened only to the 
outer sleeve and resting in the bottoms of the 
grooves iu the pipe. The sleeves are so spaced on 
the pipe that the element length, bottom of one 
~Iecve to bot.tom of the next, is 9.'i% of a half 
wave. 

lt is now npparcnt t,hat we have a Franklin 
antenna (in phase collinear clements) in which the 
phase reversing stubs are coaxial instead of 
,;paced, and the stubs are turned up inside the 
elements. 

rt iH desirable to feed the antenna from the top 
to insure a maxinmm of energy in the top ele
ments, since these are the most effective from a 
radiation standpoint due to their elevation. On 
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,. 
lo Transmitter 

Vig. 2 ·······• The electrical arrangement of the four-clernen t 
coaxial antenna. The top element and the third from 
the top are directly driven. Dimensions in feet can he 
found hy applying the factors given in the drawing to 
,t92/frcq. tMc.j. The concentric line may be continned 
to the transmitter or matched into another line by any 
of the conventional methods suitable for the purpose. 

the other hand we were told of the excellent 
isolation of elements produced with coaxial stubs 
and we wanted some energy in the lower elements. 
We decided to feed both the top sleeve and the 
third from the top. Thus the top element is driven 
directly, while the second from the top can be 
considered to be excited a::; an end-fed half-wave 
element through an inverted quarter-wave stub 
at the top. The third and fourth sections dupli
cate the first and second. 

Since all the elements are to be fed in phase and 
these two stubs are approximately one wave
length apart they may both be connected to the 
li.ne and will be effectively in parallel. The pipe is 
used for a trall!lmission line of about 220 ohms by 
stringing a No. 14 wire down its center. The wire 
is kept central by squares of bakelite panel cut to 
Klide in the grooves of the pipe. These are fastened 
to the wire at 2-foot intervals by drilling two 
holes in the bakelite and feeding the wire in one 
rtnd out the other, as shown in J/ig. 2. Care in the 
use of sheet metal screws must be used to prevent 
fouling the groove for these spacers; that is, at 
least one pair of diametrically-opposite grooves 
must be clear of screws for the entire length of the 
antenna. The bakelite spacers should be cut 
slightly small so that they will pass through the 
laps without binding. In pulling the wire through 
the pipe, start from the proper end so that there 
is no danger that the spacers will catch on the 
edge of the inner pipe at a lap joint. The center 
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wire is attached to the outer sleeve after going 
through a lead-through insulator in the side of the 
pipe. The point of feeder attachment to the sleeve 
is figured for about 440 ohms RO the two loads in 
parallel will match the transmission line of 220 
ohms. There is, of course, a slight mismatch on 
the last section of line, between the two directly
driven elements, but it is not serious. 

The photographs show the 8-foot fir sticks used 
for guy wire insulators to help keep the guys out 
of the argument. The guys should be attached 
2/3 of the way up and at a low-voltage point. The 
center of the second element from the top was 
used so there is 11 feet above the guys and 19 foet 
hetween the guys and the bottom braces shown 
in the photograph. The 3-inch pipe will stand a 
70 m.p.h. wind before buckling. 

Reports on the signal indicate that even though 
this antenna radiates equally well in all horizontal 
directions and has only half as many elements as 
the previously-used 8-elemcnt array, the signal 
,;trength is as high as that from the directional 
array on the center of its lobe of maximum 
radi~tion. 

~ Strays :I\ 
• ~ • 

Minus the t.ime to put up another antenna 
after a <'hange of location, I hooked the bed
springs to antenna t!tnk coil link coupled to the 
final. The final loaded up nicely and, with 100-
watts input, K60XJ gave me S7 on 40 in the day
time. Worked several others with good reports. 

-W6NCO 

f T 1::s with deep regret that we 
record the paKsing of these amateurs: 

George .r. Besnah, ex-W9GB, Appleton, 
\Yis. 

Max Brown, W5FPI, Pine Bluff, Ark. 
Vincent L. l'ra\\ford, WfiGVB, Texar

kana, Ark. 
Clyde A. Gardner, W6KOT, Los Angeles, 

Calif. 
Wendelin .I. Uunther, W9TOD, Des 

Plaines, Ill. 
James Lewis Haynie, W fiGZE, Texarkana, 

Ark. 
Hullivan Herring, W5GHM-W4ESI, Clin-

t.on, N. C. 
Morris L. Hoag, WoKMA, Ogden, Utah 
Warren F .. Tepson, WlNB, Melrose, Mass. 
Paul V. Mayer, W2JGO, West New York, 

N.J. 
Ucorge Robinson, W9MMU, Lombard, 

Ill. 
A. M. Venne, Jr., \V9TCM, Hannibal, Mo. 
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A Simple Freqmeter-Monitor 
llsing Lo,v-l)rain Tubes for Lo,v llrift 

B"l" n. s. BRITT.* ,v7C:QE 

THE prime requisite for a good frequency 
meter is stability. However, there is one kind of 
instability that is very difficult to avoid with the 
ordinary heater-type tubes, especially when the 
tube and associated parts are enclosed in a metal
lic cabinet. This is the frequency drift due to the 
h~at from the tube itself, which manifests itself 
n,s a quite rapid drift when the tube is first turned 
on and then more gradually as the heat is trans
mitted to other parts, so that the oscillator does 
not settle down for quite a time. In fact, the state
ment is made in some articles that, for greatest 
accuracy, the meter i;hould be left running a half 
hour before taking readings. 

URing a low-drain battery-type tube as an 
oscillator practically eliminates this drift. The 
filament power required is so low that the tem
perature rise of the tube is not noticeable, and the 
readings may be taken at once. Against this, of 
nourse, are the disadvantages of batteries, but in 
the freq-meter-monitor to be described, the::;c dis
advantages are rni.nimized. 

Referring to the diagram, there is nothing 
novel in the circuit itself. The oscillator uses the 
1N5G, and filament supply for this tube is ob
tained from a single dry cell, while the remainder 
of the power requirements are satisfied by a 
,;eparatc external a.c. power supply. An ordinary 

* Box 3. Newberg, Oregon. 

The simple freqmeter is built on a plvwood base with 
aluminum shielding of the frequency-control unit. The 
knob on the front changes the range of the meter (see 
text) and the small screw above the ·knob permits initial 
setting of the tuning range. 
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dry cell should give something like 1000 hours of 
service here. 

Construction 
Lt consists of 36;,f turns of No. 22 enameled 

wire, wound on a 1½" coil form which sets in a 
separate ceramic i;ockct. The length of winding is 
l.4 inches and the cathode tap ii; 11.4 turns from 
the ground end. Ul, is 11.4 turns of No. 22 d.s.c., 
wound over the corresponding part of L1. The 
grid end of L1 is not taken out through the socket 
but is terminated at a small machine screw 
passing through 1.1, hole drilled in the form near 
the upper rim. 

C\ is a Centralab eeramic capacitor with a 
negative temperature co/ifficicnt to compensate 
for changes in temperatures. To determine the 
necessary coefficient, the meter should be put in 
operation without the compensator and a series 
of observations made to determine the change in 
frequency per degree of temperature change. 
l:<'rom this the necessary .-,ompensation can be 
computed. (Data sheets on these capacitors may 
be obtuincd from the manufacturers which will 
give a convenient formula for working this out 
as well as other information for ordering.) For 
closest eompensation, the capacitor should be 
ordered to the next <wen figure above the exact 
value worked out from the tests, then, if it is 
found that after putting the compensator in the 
circuit (as shown by the full lines in the diagram), 
the meter is over-compensated, the grid terminal 
of the compensator may be tapped down on the 
coil a few turns, until by trial the compensation is 
made as close as desired. These capacitors are 
very small, actually less than the size of a ¾/:i
watt rP..sistor, and hence are very easy to introduce 
in to the circuit. 

C4 i,;; a 35-µµfd. variable, eontroilcd by the 
:stnall knob on the panel to the left of the tuning 
dial. This condenser's shaft extends about J_,:, 
inch back of the rear bearing. A collar on tw; 
shaft, held by a long set-screw, forms an adjusta
ble stop, and it is set so that the capacity range of 
04 is i;lightly less than that of Ca, the main 
tuning condenser. When (14 is i;et against the 
stop nt maximum capacity, Cs tunes over the 
fower half of the 1.75 and 3.5-Mc. bands, and over 
all of the other bands. Then by turning the knob 
against the stop at minimum capacity, the hi11:h
frcquency part of the broad bands may be cov
e,.red. By this means the band spread is approxi
mately doubled, with a corresponding increase in 
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One "imple way to reduce the tem
perature effects in a frequency meter is 
to work everything near room tempera
ture. The new dry-cell tubes allow this, 
and W7CQE describes a Himple meter 
using the principle. Temperature com
pensation takes care of changes in room 
temperature. 

accuracy in reading the tuning dial, and at the 
same time the meter can be quickly and ac
curately re-set. 

The second movable element of (J4 is a "cor
rection" attachment, for bringing the meter back 
to a previous calibration and thus compensating 
for slight changes which may occur over a period 
of time. It consists of a small plate (about .h 
inch square) soldered to one of the stator termi
nals of C4. The end of a long screw passing through 
a hole tapped in the panel approaches this plate. 
Another small plate has a hole tapped at its cen
ter and is screwed on the end of the long scre1V 
with a lock nut behind it, to form the ot,her 
plate of the condenser. A milled nut on the pro
jecting part of the screw provides a means for 
locking the screw firmly in any desired position. 

C2 is a single bearing condenser, with ceramic 
insulation, mounted in the upper compartment by 
means of a bracket or angle fastened to the panel 
with its shaft vertical and with a slot cut in the 
mid of the shaft so that it mav be set bv a screw-
driver. · · 

The oscillator section of the meter is mounted 
in an aluminum cabinet. The front panel of this 
cabinet is 7 inches by 8½ inches high, and the 
bottom, 6 inches by 6¾ inches wide, is raised 
2 % inches from the bottom of the panel. The 56 
tube and its associated parts are mounted on and 
under a base formed from a sheet of aluminum 
·Hi inches by 12 inches, with ends bent down to 
form 2¾-inch deep sides and top 4½ inches by 
(i 1/z inches. A 2~i-inch circular hole in this ac
commodates the dry cell. This base is loeated 

fi'ig. 1 ·- Wiring diagram of the simple freqmeter
monitor. 
C1 - 50-µµfd. ceramic, -0.0003 coefficient (Centralab) 

See text for adjustment data. · 
C2 - 140-µµfd. variable condenser. 
Ca. (;4 - 35-µµfd. variable. See text on C4. 
Cs - 250-µµfd. midget mica. 
Co - 0.006-µfd. mica. 
C1 -0.01-µfd. paper. 
Cx - 50-µµfd. mica. 
Co - 0.5-µfd. pap~r. 
C10 --- ].().µfd. paper. 
R1, R1 -100.000 ohms. ~'2•watt. 
R2 -·• 15,000 ohms, I-watt. 
Ha -10,000 ohms, I-watt. 
R4 - 25,000 ohms, 2-watt. 
R5, Rs -- 50,000 ohms, 1/2-watt. 
Ra - 0.5 megohm, ½-watt. 
Li, 14- See text. 
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L, c, 

just back of the cabinet but separate from it to 
avoid heat transmission from t,he 56, both base 
and cabinet being fastened to a 7-inch by 11-inch 
plywood base. The cabinet rests on this base at 
only three points, to avoid possible distortion 
effects. 

The dial is a 4-inch National Type A with a 
home-made vernier. No doubt a dial of t,he pre
cision type would be better, but this one had been 
in use 011 another meter, and with a little care it 
can be read to Yio of a division or closer which, 
with the spread available, is accurate enough. 

Switching arrangements are not shown in the 
diagram. The receiver output and B supply are 
brought into the freqmeter-monitor and, in trans
mitting, a three-pole double-throw switch 
switches from receiver to monitor, at the same 
time cutting the oscillator filament and receiver 
"B" in and out. 

The meter is quite insensitive to voltage varia
t,ionR. At 7 Mc. a drop in oscillator filament 
voltage from 1.50 to 1.25 volts produced no per
eeptible change in frequency; a drop to 1.15 volts 
produced a change of about 400 cycles. Dropping 
the B supply voltage from 265 to 210 volts pro
duced no perceptible change. 

From experience so far with this meter, I be
lieve that, with occasional checks from· a fre
quency standard or from a broadcast station, it 
nan be relied on within :l,,2 kc. at 7 Mc., or to 
within about one part in 15,000. This may be 
much closer than is really necessary unless one is 
working very close to the edges, but the ability 
to measure frequencies to thifl degree of ac
curacy is a source of considerable Hatisfaction at 
all times and is very much worth while. 

The type 1624 beam-power tube recently an
nounced by RCA should be of unusual interest 
to t,hose contemplating emergency or portable 
equipment. In characteristics, it is identical to 
the type 807 used so widely in portable gear, but 
has a 2.5-volt 2-ampere fast-heating filament 
which permits quick on-off operation with the 
possibility of a saving in filament-battery life. 

R, 

+250-
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* WHAT THE LEAGUE IS DOING * 
7•!U{;. POLL 

IT WILL be remembered that in July, at 
t,he instancP. of the A.R.R.L. Board, we took a 
poll of amateur sentiment on the question of 
whether t,he League should (,ndeavor to get 
7200-7300 kc. opened to 'phone work in the event 
this step was found necessary to en.able us to com
bat foreign broadcast interference. About 82% 
of the replies favorcrl Rnch a course: 

r .. , 
Sl.9 1

'.( 

84.4'( 

~Vo 
lx.lt.;; 

fill Iii, fi'le 
1416 

6759 ~~.O'•i 1485 UUl'•i 

.\s we explained in ,July (JST, the Hoard of 
Directors then proc(,eded to study these expres
sions in the light of the actual interference found 
t.o ,,xi,;t since September 1st. It was of course just 
t.hen that Europe's <iifficulties began. Whether 
the war has Rlowed up the occupancy nf t.l1esr, 
fr11quencies for broadcasting abroad we don't 
know; it, seurws likely. But at any rate, as every 
amateur knows, the actual interference Hit,uation 
has not been particularly bad. It may become SU 

later in the winter, in whieh event the subject 
will be 1:1t,udied anew. Hut for the present the 
A.R.R.L. Board has decided it requires no action. 

\V ASIIINGTON NOTES 

1'.m minor chauges in om· regs mentioned 
!a;;t month, including authority for ,,arrier-on 
operation above 112 Mc., are ;;till pending before 
F.C.C .... Nobody sees how the Stockholm 
( '.C.J.R. meet.inp; can he held and its postpone
ment is expected. However, the inter-American 
regional eonfcrenr,,, ,it Santiago, Chile, in Janu
ary is still on the dof'lrnt and preparatory work 
ha,; he1,1;un. The League will be represented there 
by General Counsel Segal and 8flcretary \Varner. 
... Re,0 ent intcrfeeencc stati~tics ;;how 11umer-
11u1:1 b.c.J. (,tl:{,M complaint~ caused by 28- and 
fi(i-Mc. operation. A;; much of the work in these 
hands b done by portable stations which do not 
have tn report their whereabouts, the sta.tions a.t, 
fault, am often hard to locate. The F'.C.C. is con
templating extending to fiO Mc. t,he requirement 
t.o report in advance t.he locations where portable 
(but not, mobile) work will occur. 

MEJUBERSBIP •:oNTAl~T 

\ViTH the return of the active hamming 
season the officers of the League and Head
quarters staff members have been getting around 
the country extP_.nsively, meeting with and speak
ing before our affiliated clubs and other member-

ship gatherings. President Woodruff au.ended 
meetings in Montana and Washington and was 
the gueist of honor at the Roanoke, Rocky Moun
tain and Northwestern Division conventions. 
Vice-President Bailey also attended the Roanoke 
Convr_.ntion and, together with Secretary Warner, 
represented the League at the Hudson Division 
C\mvention. Conununications Manager Handy 
found time from the rush of Fall activity t,o be 
present at the Vermont State Convention ~ud the 
New Hampshire Hamfest. 

Most, nf t,he Lea)l;ue's travel, of course, i,:; to 
affiliated clubs, and the early Fall has :,meu a. 
great deal of this type of contact. Assistant Secre
tary Budlong has just finished an 11,000-mile trip 
to the Coast and back, during which he attended 
meetings with lift.een affiliated dubs, visited 
League members in six additional cities and was 
present at the Rocky Mountain, Northwestern, 
t.he combined Pacific-Southwestern and West 
Gulf Division conventions; Ai,i,istant Seeretary 
Huntoon completed a two-weeks' trip t,hrough 
J<~a:,;tern States for a f;otal of nine club se:,;sions, a 
hamfest, and the Central Division and Wisconsin 
State conventions; and A:ssistant Communica
tions Manager Battey is now on a jaunt through 
the Midwest, which will take him to affiliated
dub meetings in fourteen cities and to the Mid
west Division and Kansas State t,unventions. 

It's a. busy season! 

WWV Schedules 
l~xcEPT for the ;;peciaJ broadca;;ts of 

WWV using 20 kw. as described below, \VWV is 
now running a continuous ~chedule (day and 
night) on 5000 kc. with a power output of 1 kw. 
This continuous tmn~mmsion is modulated with 
the standard pitch in music, 440 cycles per seeond. 

Each Tuesday, Wednesday :wd Friday (except 
legal holidays), the National Bureau of Sta.ndards 
i-;tation, WWV, transmits with a powi:,,1· of 20 kw. 
on three carrier frequencies as follows: 10::30 to 
11:30 A.M., E.S.T., Oil r,ooo kc.; noon to 1:30 
l'.M., E.S.T., on 10,000 k0.; 2:00 to 3:::!0 P.M., 
E.S.T., 011 20,000 kc. The Tue,sday and Friday 
transmissions a.re unmodulated c.w. except for 
l-i,econd standard-time intflrvals consisting of 
~hort pulses with 1000-('.ycle modulation. On the 
W 11dnesday tmnsmissions, the carrier is modu
lated 30% with a standard audio frequency of 
1000 c.p.s. The accuracy of the frequencies of the 
\VWV transmissions is better than l. part in 
5,000,000. 
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Cathode 
Modulation 

• 

A complete 'phone transmitter, in
duding power supply and modulator, 
capable of delivering a 100%-modu
lated carrier of 60 watts. The two 
6F6 tubes used to modulate the 
push-pull T20 amplifier can just be 
seen in back of the tank condenser. 
The crystal socket is just to the left 
of the 6V6 osdllator. 

• 

Combining Grid and 1.•1ate 1llodulation for Economr, anti Ellicienc11 

BY FRANK c . .JONES. WGA.JF* AND FRANK W. EDl\lONDS, W2DIY** 

CATHODE modulation is a system of 
modulation which brings the advantages of high
power 'phone operation to a much greater group 
of amateur operators than has heretofore been 
possible. By means of this system of modulation 
it is possible to modulate a high-power Class C 
amplifier with a surprisingly small amount of 
audio power, thus appreciably deereasing the 
size and cost of the modulation equipment. 

This system of modulation, as the name im
plies, impresses the audio signal on the cathode 
circuit of the Class C stage, as shown in Fig. 1. 
Since the cathode circuit is common to both the 
grid and plate circuits of the Class C stage, 
cathode modulation is t,hus a combination of 
plate and grid modulatio.n. 

The audio power required for 100% cathode 
modulation is greater than that required for grid 
modulation, but considerably less than that 
ueeded for plate modulation. Cathode modulation 
iR not attended by the difficulties of adjustment 
inherent in grid-modulated equipment, nor does 
it require the abundance of Class C r.f. grid drive 
necessary for plate modulation. 

Whereas a plate-modulated Class C amplifier 
requires audio power equal to fi0% of the Class C 
d.c. input power, the amount of audio power re
quired for cathode modulation is between fi and 
15% of the d.c. input power, depending on the 
amplification factor of the Class C tube and on 
t,he degree of impedance mismatch between the 
modulator and cathode impedance. The im
pedance of the cathode circuit of the modulated 
stage will appear to be between 800 and 2000 

*2037 Durant Avenue, Berkeley, Calif. 
**United Transformer Corp., 150 Varick St., New York 

City. 
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ohms, depending on the characteristics of the tube 
or tubes. An impedance mismatch of 4 or 6 to 1 
has little effect on the character of the modulation 
but will require the use of slightly more audio 
power, depending on the degree of mismatch. An 
average value of 500 ohms will be found satisfac
tory in most cases, and transformers designed to 
work into a .500-ohm load may be used for 
cathode modulation provided that the 500-ohm 
winding is sufficiently heavy to carry the Class C 
plate and grid current, and the sizn of the trans
former is sufficient to permit dissipation of the 
additional heat due to the added hR losses in
volved. Transformers which are designed to per
mit a closer match of cathode impedance will, of 
course, result in greater modulation efficiency 
and hence less audio power will be required. 

The mechanics of eathodc modulation are as 
follows: The instantaneous negative peak voltage 
impressed on the cathode increases the instan
t,anuous plate voltage, and at the same time de
ereases the grid bias, both of which factors cause 

Any modulation system that requires 
only about one-fifth the audio power 
required for plate modulation and still 
allows the final amplifier to realize be
tween 50 and 60% efficiency would seem 
to be destined for widespread applica
tion. It now appears that cathode 
modulation - known years ago as 
"center-tap modulation" - has been 
hiding its light under a bushel, since 
it is just such a system. Here's your 
chance to get acquainted. 
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an increase in r.f. output. Similarly, an instan
taneous positive voltage will cause a decrease in 
r.f. output due to a decrease in plate voltage and 
an increase of bias. Thus the grid and plate 
modulation is in phase and capable of 100% 
modulation. 

The ratio of grid and plate modulation deter
mines the efficiency at which the Class C stage 
may be upcrated. A Class B amplifier which is 
l00% grid-modulated usually runs at :JO to 85 
per cent efficiency with no modulation. Acathode
rnodulatcd Class C amplifier can be adjusted to 
run at tj()% efficiency. If the grid modulation is 
reduced to 70 to 75% of the total, the amplifier 
may then be adjusted to run at, a resting efficiency 
of 50 to 60%, with resultant higher carrier output. 
The remaining 25% modulation may then be ob
tained in the form of plate modulation of the 
eathode eircuit. The 25% plate modulation can 
be obtained with an audio power of approximately 
4 ~'o of the_d.c. plate input under ideal conditions. 
'The power required for grid modulation of 60 to 
70% ls approximately equal to 1 to 2%, of the 
d.c. plate input. Therefore, under average condi
tfons, an audio power equal to 10% of the d.c. 
plate input will be sufficient for 100% cathode 
modulation. 

Low-µ triodes should be used in the eathode
modulatcd Ulass C amplifier, since they are some
what more suitable for grid modulation. Pentodes 
or tetrodes are uot suitable because of their ex- · 
tremcly high amplification factor, although 
triodes with a µ of 20 to 80 may be used with a 
slight ~acrifice nf carrier power. Bias may be 
obtained by means of a grid resistor, although a 
source of fixed bias voltage is preferable and will 
give better grid voltage regulation. The bias 
should be several times eut-off and, if obtained 
by a grid-leak resistor, the resistance should be 
several times greater than that used for c.w. or 
plate-modulated amplifiers. '.rhe grid-leak re
.~istancc .~hould be bypassed .for a-udio .freq-uencies 
by a 1/2- to 1-µfd. paper enndenscr. If too much 
grid modulation is obtained, part of the grid 
resistance should he left without by-pass to limit 
the degree of grid modulation. It is advisable to 
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A view underneath the chassis 
shows how compact the modulator 
unit of a cathode-modulated trans
mitter can be. The entire modulator 
unit requires only the two small 
transformers shown at the extreme 
right. 

use a variable grid resistance or variable-voltage 
bias pack in order to compensate for the varying 
r.f. drive and antenna loading on different bands, 
if the transmitter is to be used on more than one 
band. This is easily accomplished by using a num
ber of resistors in conjunction with a rotary tap 
switch to eut in the required amount of grid re
sistance. In adjusting the bias resistance, the 
resistance should be increased until the monitor
ing 'scope shows full modulation is being ob
tained. lf the resistance is too low, the carrier will 
not be fully modulated; if it is too high, over
modulation will result. 

Too much r.f. drive will decrease the percentage 
of modulation obtainable, but will not seriously 
affect the quality. Too little drive will reduce the 
available carrier and result in over-modulation. 
The antenna loading should be rather heavy, as 
is the case with a Class B linear amplifier. Too 
light loading will result in downward modulation. 
The Class C stage should be loaded to the point 
where a further increase in loading causes a de
crease in antenna current, for proper operation. 

Fig. 1 -·- The fundamental cathode-modulation cir
,.,uit. Audio from the modulator unit ia introduced in the 
eathode (center-tap) circuit of the tube or tubes being 
modulated. The grid-leak resistance R1 is adjusted for 
proper modulation characteristics, and. Ra serves to 
give some original bias to the tube. Condenser C must 
he large enough to by-pass the modulation frequencies. 
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When the transmitter is properly adjusted, the 
,~athode current will remain very nearly constant 
under modulation. Some slight change (5%) is 
not serious, however. 

The r.f. line-up is a 6V6 regenerative crystal 
oscillator, an 807 buffer, and a push-pull T20 
power amplifier. In the audio, a 6SJ7 pentode 
feeds a 6C5 which is transformer-coupled to the 
p.p. 6F6 modulators. The modulation transformer 
is one which has been designed to match several 
impedances between :300 and 2000 ohms for 
proper matching to the cathode circuit of the 
Class C amplifier. The low-voltage supply fur
nishes power to the speech amplifier and to the 
oscillator and buffer. The Class C plate power is 
supplied from the high-voltage power supply at 
the left-hand end of the chassis. The 6SJ7 was 

A. 100- JVatt Transmitter 
A representative transmitter, employing cath

ode modulation, is shown in the photographs. 
This 100-watt transmitter is indicative of the 
space economy which may be obtained with a 
cathode-modulated transmitter. It is mounted 
on a standard 10" x 28'' x ~'." chassis which con
tains the three r.f. stages, two power supplies, and 
t.he speech amplifier and modulator. 

AL. IIOV'. 

(Oontinue'.l on page 102) 

Fig. 2 -- Diagram of the 100-watt cathode-modulated transmitter. 
C1 - 500-1,µfd. mica, 
Cs, C1 -··· 0.01-µfd. mica. 
Cs, Cs - IOO-µµfd. variable. 
C:4, Cs, C21 - 0.01-µ.fd. paper. 
Cs - 50-µµfd. mica. 
(~9 - l.0-µfd. paper. 
C10. Cn - Split-stator, 100 µµfd. 

each section, variable. 
C:12, Cm - 10-µµfd. neutralizing 

eon denser. 
C1<, Cm - 8-µfd., ,.t50-volt el,~,

trolytic. 
• :rn, C11 - 2-µfd., 1000-volt. 
C18, C22 - 10-,,fd., 25-volt ,.J.,,,. 

trolytic. 
C19 - 0.25-µfd., 400-volt paper. 
( :20 - 0.5.µ[d., ,:toO-volt paper. 
Ch1 - 5-25-henry swinging choke, 

175 ma. (S-30). 
Ch2 - IO-henry, I 75-ma. filter 

choke (S-29). 
Cha - :.-25-henry swinging choke, 

225 ma. (S-32). 
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Ch4 -20-henry, 225-ma. filter 
ehoke {S-31). 

R1 - 50.000-ohm. 1-watt. 
R2 - 25,000-ohm; 50-watt. 
Ra - 15,000-ohm, 2-watt. 
R4- 100-ohm, 10-watt. 
1{5 - 100-ohm, 1-watt. 
Ro -- 20,000-ohm, 20-watt. 
.R1 -16,000-ohm, 20-watt, tapped 

everv 2000 ohms ( made 
fro~ dght 2000-ohm re
sistors). 

Rs - 50,000-ohm, 100-watt. 
Ro" Ru~ 2~rnegohm,. 1/2-watt. 
Rio -2SOO-ohm, H-watt. 
R12-· 0.25-megohm, H-watt. 
Rrn - 100,000-ohm, .Y2-watt. 
Rl4 - 1.-rnegohm volume <"ontrol, 

with switch. 
Rt5 -- 2,000-ohm, .H-watt. 
Rrn, R11 -200-ohm, 20-watt. 
R1s - l.0,000-ohm, 1-watt. 

RFC1, RFC2 - 2.5 mh. r.f. choke, 
125 ma. 

RFCa - 2.5 mh. r.f. choke. 500 ma. 
SW1 - S.p.s.t. to1<1<le. 
S\h, S\\a - D.p.s.t. toggle. 
SW' 4 - (Jn volume control. 
SW, - .ll-position rotary switch. 
'.1.'1 - Plate-filament transformer: 

525 volts at 250 ma. \S-39) . 
rr~ - .Filament transformer, j_t~

volt, 10-ampcre (S-57). 
Ta - Plate transformer, 990-volt, 

:!00-ma. (S-45). 
T4 - 7.5-volt filament transformer, 

8-ampere (S-61). · 
'f5 - Intersta~e audio transformer, 

plate to p.p. grids (S-30). 
To - Cathode modulation trans

former, 6F6 plates to 300-
2000-ohm load (CM-15). 

Figures in parentheses refer to 
UTC type number. 
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The U.H.F. Relay! 
Eastern iJlessages Hench Cl,icago-WIHBfl-JJT:JBBC 1Jlessages 

Fastest-~4 Second IJ.H.F. Contest To Be Held Nor:enrber 4tl,-5t11 

BY IF. E. RANDY.* WIDDI 

To 'l'HE 56-Mc. adventurers who stuck by 
t,heir transmitters through thick and thin goe:; 
the credit for the success of Number One Relav
and-Field-Day for the u.h.f. bands! A "box" a~1-
nouncement credits the scores, or individual 
~tandings of the fellows who pushed the messages 

WllQDU 
WHCVQ ____ ..,..,•O.., 

,...,. . ..o-- W8MDA 
W2GHV 

p 

Wilmington, Delaware, which 
went 690 airline miles to the same 
destination, near Chicago: 

W3CGV-W3BKB-W3HWN
W8CIR/8-W8CIR-W8NYD
W8QDU-W8MDA-W8CVQ-

W9VHG 

8:20 P.M. (9th) to 10:21 P.M. (10th) 

o-· 
W9VHG I 

WSNYri'"O._~, W8CJR WJHWN d/ 
'-,,___ 

"-. ,,,,, ,. , "WJBZJ 

is good time for that many relays 
also, about two hours per hop, 
averaJ?;e. Both these messages 
were directed to "any west coast 
amateur." A. ,~hain · of 8tations 
down throu11:h Indiana or So. Illi-

---..,..-· w3iIBBwJCGV 
W8CIR/8 

The Best Relay Route. East coast points to Chicago 
--- lOOO miles via 56 Mc.! 

and who reported the most outstanding number 
of contacts. Poor conditions were reported from 
8ome points, but that was the idea, to prove to 
the doubters that real communication can be 
accomplished on u.h.f. day in and day out, with 
riverage conditions ~ no exceptional lucky breaks 
required. It can. 

Dozens of message:; were flying about. If there 
were any disappointed hams, they were the ones 

• that didn't trv to handle anv. Credit is due 
many unreported follows at is~iated points, who 
like W5Fl'F-W4GAW-W4ELZ, etc., got on in 
Gcor11:ia, and Oklahoma, and far- flung states. 
Every district has now been covered by 5 meters. 
W9ZJB has even "worked all districts" as re
ported in detail last month. Many isolated fellows 
conscientiously tried to hear the stations they 
knew were on for the Relay. Hour after hour these 
men were on the job, and with a few "filler-in" 
Htations wc would have had many additional suc
cessful routes to surprisingly diverse sections of 
t,he country. Each relay to nome tiliould ,,;ee 
progress, new routes made, old records shattered. 

ln this relay the record message, for distance 
nnd number of relays, was one started from 
W2GHV, Dumont, N. ,I., just a ·few miles from 
N. Y. C., which got through to W9VHG, Glen
view, Ill., covering over 1000 miles (710 miles air
line) between 7:40 P.M. September 9th and 10:37 
P.M. September 10th by the following route: 

W2GHV-W3BZJ-W3BKB-W3HWN-W8CIR/8-
W8NYD-W8QDU -W8MDA-W8CVQ-W9VHG 

A close competitor, was a message started from 
·.;,. f~nmmuuicationH l\tanage1·. 

')6' ioJ 

nois and through Missouri, would 
have µut these messages to our Oklahoma friends 
who were alert for any such opportunity. 

A distance of 325 airline miles, urith answer back, -
is also something to be proud of, for 56-Mc. per
formance. It isn't done every day, though with all 
t.he gang on each wePkPnd, it should be possible ~ 

to keep things lined up by actually running sueh 
tests each week. For speed and efficiency we com
mend the following multi-hop relay to your atten
tion: Addressed to Washington, D. U., this mes
Hage actually went there, with answer returned! 
WlHDQ (Wilbraham, Mass.), WlLLL (Hart
ford), WIIJ (Madison), \V2,TCR/1 (Fairfield 
Beach), WlKTF (Stamford), W3FQS (Stony 
Creek Mills, Pa.), W3CGV (Wilmington), 
W3DBC (Washington, D. C.). The message waR 
filed at 3:10 P.M. at the :;tart of the relay, got to 
destination at 9:45 P.M., and the reply by the 
following route got back at 11 :32 P.M.: 

" -\ -\- ~ 
,:J \ 

" WIHDQ 

Wllll i 
WlJCR/l~WIIJ 

WI~~;~;· 
WJFQS~/' 

,K WJAIR 
/ ' 

W3BKB~WJCGV 
,,,.;:✓ 

f~/ 
W3DBC 

WlHDQ to Washington, D. C., and return routr. 
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W3DBC-W3CGV-W3BKB-W3FQS-W3AIR-WI T.1-
\VlHDQ 

(7 stns., 2 hrs., 24 mins.). 
Other notable message routes: 
One from WlJLI to W4DRZ, travelled WlJLI

WlHXP-WlKIK/1-WlHDQ-WlBDI-WIKLJ
WlIJ-WlCLH-W3AC/3-W3HOH-W3FQS
W3CGV-W3GGR-?'?'l 

One from WlKIK/1 to "any Florida ,;tation," 
t,ravelled WlKIK/1-WlHDQ-WlLLL-WllJ
WlCLH-WlKLJ-W3BZJ-W3CTV-W3GGR-??? 

One from W3FQS "to New Hampshire," 
trav,elled W3FQS-W3BZJ-W3AC/3-WlHDQ
WIAUN-WlKIK/1-WlKXK (New Market, 
N. H.) 4 :25 P.M., 10th. An answer, giving the time 
received, returned all the way to W3FQS: 
WlKXK-WlKIK/1-WlHDQ-WllJ- \VI CLH
W3AC /3-W3HOH-W3FQS. 

One t,ravelled W3AIR-W3AC/3-WIAUN
WlKIK/l-WlDEI (destination) WlDEI's mes
sage to W3AIR got most of the way OK: W1DEI
W 1KLJ-WI I.T-W3AC /3-W3HOH-W3FQS (on 
hook at end). 

A message to Hartford came all the way on 
"fi": W3NF/3-W3EUA-W3BYF-W3AC/3-
Wl KLJ-Wl LLL-WlINF. 

Bridging Gaps 

As predicted, :some stations set up at high 
points and mobiles at half-way places, were in a 
po;;ition to render invaluable assistance to the 
establishment of routes. The notable work of 
WlKIK/1, Mt. Wachusett; WlHDQ, Wilbra
ham Mountain, Mass.; WlKLJ, Fall Mt., Bristol, 
Conn.; W8CVQ, Kalamazoo, Mich.; W3BZJ, 
Glenside, Pa., of W3AC/3, High Point Park, 
N. J., and the stations in the upper half of the 
score tabulation is due to the earnest efforts of 
t,hm;e operators in organizing relay routes plus 

SCORE STANDINGS 1 

of Reporting Stations in the 
U.H.F. Relay and F.D. 

W3AC/3 ......... 308 W3ETA/8 .... 
WlKIK/1. .. 146 W3BYF .... 
W3BZJ .... 135 W2IQQ/2 .. 
WIHDQ ..... 118 W2KDV ......... 
WlKLJ .. 111 WIAUN ......... 
WIIJ ........ I.00 W2ILK ..... 
W3ROH .. !l3 W9VHG .... 
W8CVQ. 78 W8CIR/8. 
W8QDU ...... 77 \V3EUA ... 
W3FQS ..... 74 WlBDI .... 
W3CGV. 114 WSQQS ... 
W8MDA. 59 W3FJI. .. 
W8CIR .. 55 W3GGR .... 
WICLH .. 52 WlDCH/1 .... ··-

48 
:,4 
34 
:n 
29 
27 
j6 
20 
19 
19 
14 
13 
IO 
8 

1 Each station worked counted 1. !!, 5 or IO points for dis
t.ances up to 50, 100, 300 miles and over, respectively. One 
test message origination counted 10 points with a point for 
1'eceiving1 ru1d 2 points for relaying on ward any test message. 
flt.at.ions in the field multiplied the sum of all points by two. 

November 1939 

W:lAC/3, leading station in the Relay operating from 
hls Plymouth coupe at High Point Park, N. J. (alt. 
1800 ft.). 

t,heir strategic locations in ~ume cases. W8CIR's 
planning wa,; most noteworthy, i;ince it made the 
1000 mile relay success possible. 

W8CIR/8 went mobile froro Aliquippa to Tus
carora Summit near McConnellsburgin the South
ern Central part of Penna. This location was de
,,ided upon in an effort to bridge the gap existing 
in the mountaiu.s of Central Penna. W8CIR at 
Aliquippa, Pa., 20 mi. N.W. of Pgh., Pa. (the 
home location), was to relay messages to W8SFF 
in Colver, Pa., near Altoona, an 85-mi. hop thence 
from Colver to McConnellsburg to mobile 
W8CIR - ... 6fi mi., and then eastward. W8EUO 
also went mobile to try and place himself between 
Colver and McConnellsburg to break the 65-mi. 
hop between these two points. W8CIR in Ali
quippa had no difficulty in giving messages to 
W8SFF in Colver. However, mobile W8CIR, 
mobile W8EUO and W8SFF conld not hear each 
other. Mobile WSCIR in McConbrg., however, 
succeeded in working W3HWN, Harrisburg, Pa., 
ti,5 mi., and W3BZJ, Glenside, Pa., 150 mi., and 
heard W3RL, Herndon, Va., and W3BKB, York, 
Pa. After three mes,;ages for the west were taken 
from W3H\VN conditions became worse with 
wind and rain. After midnight we decided to pull 
up stakes and go home, arriving there at 5 A.M. 

Sunday. Three messages were relayed by ''Pony 
Express" the 1.50 mi. back to the home ;;tation 
(W8BHY kept vigils there) and then relayed by 
radio further west! 

Equally commendable work was done by many 
;;t,ations. \V3BZJ, who sent us 25 message copies, 

f()nutinued r,n pa(le 961 
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TURNS PER INCH 

a= ¼' dia. windin'/ I" lon9 
b = I" ,, ,. l'l:z.' ,. 100 l'f'fd. 

I'/;" I" C= '2" " 
,, 

d = T'li',, ,, 2" " 
k e =· I¾',, I 1 2" '' f= 2" " " 2" " 

" 3'' ,, .001/'fd , , 3" " ,, 4" " 
" S" '' ,, 6" ,, 

( 1000 Kc.) (10,000Kc) (100,000Kc~ 
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Coil Chart for 
Quick Ref ere nee 

BY J,. C. GALLAGHER.* \\'l'iFRE 

,v HEN new transmitter tank circuits or 
tuning circuits for receivers are needed, much pad 
scratching and searching for formulas may be 
~aved by reference to the handy chart shown on 
the opposite page. In this chart, the 45-degree 
diagonal lines - inductance and capacity -- may 
be used with the vertical frequency lines to find 
the amount of inductance needed for tuning over 
a required range of frequencies with the capacity 
available. Once the inductance has been deter
mined, the diagonal line corresponding to this 
value may be followed through its intersections 
with the lines for coil dimensions. The result of 
this step is found in the scale of turns per inch at 
the top of the chart. 

As an example of the use of this chart, suppose 
that a tuned circuit for the 3.5-megacycle band is 
needed in the output of an r.f. amplifier using 
single-section condenser and center-tap grounded 
coil, and operating with 1250 volts at 100 ma. 
plate current. Reference to a table of capacity 
values for use with different plate voltage-current 
ratios 1 gives a requirement of 80 micro-micro
farads capacity for 3.5 megacycles under these 
conditions. 

With the capacity value now determined, the 
chart on the opposite page is used to find the 
amount of inductance required.for resonance. By 
following the 3500-kc. vertical line upward (actu
ally, no line is shown at this exact frequency, but 
an imaginary line between the 3- and 4-megacycle 
lines is used), the point where it crosses the 80-
micro-microfarad capacity diagonal is found. The 
inductance line passing through this point at a 
right angle to the capacity line indicates a value of 
approximately 25 microhenries needed for reso
nance. Suppose a coil of 2-inch diameter and 2-inch 
winding length is to be used. Following t,he 25-
microhenry inductance line downward, a point is 
found where it crosses the line "f" (found in the 
table at lower right corner of chart to be the line 
for 2-inch coil). The vertical line to the top of the 
chart from this point gives a turns-per-inch 
figure of 13 for the 25-microhenry coil, or a total 
number of 26 turns for the 2-inch winding length. 
The line for a coil of 3-inch diameter and 4-inch 
winding length gives a point on the 25-micro
henry line from which 6 turns per inch, or 24 
turns total, are found to be required. 

Other uses of the chart include determination of 
required capacity for tuning through a selected 
frequency range when a coil for the purpose is 
already available. 

* Hi08 So. Travis St., Sherman, Texas. 
'Fig. 825, Uadio Amateur's Handbook. 1939 edition. 
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New Tt·ansmitting Tube 
THE 828 is a beam power tube designed par

ticularly for Class-AB1 modulator and a.f. power
amplifier service, but is also useful as an r.f. 
power amplifier, frequency multiplier, oscillator 
and grid- or plate-modulated amplifier. Two 
828's in Class AB1 service are capable of deliver
ing 300 watts of audio power with only one per
cent distortion. Maximum plate dissipation of the 
828 for this service is 80 watts. Because of its high 
power sensitivity, the 828 can be operated in 
r.f. services to give full power output with very 
.little driving power and, com;equently, with a 
minimum number of driver stages. 

Ratings and typical operating conditions are 
as follows: 

Filament voltage (a.c. or d.c. l. . . . . 1fl 
Filament current . .. , . . . . , , . !3, i5 a.mps. 
Transconductance, for plate curreut of 43 ma. ViOO µmhos 
Interelectrode capacities: 

(lrid-plate (with external shield} ........ . 
Input ........................ _ ...... . 

Output ................................ . 

n .nR µufd. 
13 .5 µµfd. 
14.5 µµfd. 

Push-pull Class-AB, Modulator 
Typical Operation 

I>.c. plate voltage. . . . . . . . . . . l 700 :!000 
JJ.c. suppressor voltage. . . . . . tlO 60 
D.~. screen voltage. . . . . . . . . . 750 750 
D.c. gdd voltage . . . -- 120 ---120 
Peaka.f.grid-to-grid voltage.. :l10 240 
Zero-sig:. d.c. plate current.. . . 50 ma. 50 ma. 
l\:Iax. sig. d.c. plate current.. 248 ma. 270 ma. 
D.c. suµvre1:>Sor current . .. , . . ~ ma. 9 ma. 
Zero-sig. screen current. . . . . . t ma. 2 ma. 
i\1ax.-sig. screen current.. . . . . ,ta ma. 60 ma. 
Plate to plate load resistance .. JG,200 18,500 ohms 
i\lax. sig. power output. . . ;ioo :l85 watts 

l'late-,lfodulatrd Class-C Telephon.Y 
1'ypical Operation 

D.c. plate voltage. . . . . . . . • . . 1000 
D.c. suppressor voltage . .. , 75 
D.c. screen voltage. . . . 400 
Hcreen resistor . ........ , .... 26,000 
.D.c. grid voltage.. . . . . . . . . . . ·- 140 
Grid leak resii;tor ........... 14,000 
Peak r.f. grid voltage.. . . . . . . 230 
f>.c. plate current. . . . . . . . . . . 13.5 ma. 
D.c. suppressor current. . . . . . la ma. 
D.c. screen current. . . . . . . . 28 ma. 
D.c. grid current approx. . . . . 10 ma. 
r>riving power approx.. . . . 2. 1 
Power output approx.. . . . . . JOO 

Class-C 1'elegraphy 
T11pical Operation 

D.c. plate voltage. . . . . . . . . . . 1250 
IJ.c. suppressor voltage. . . . . . 7f> 
D.c. screen voltage. . 400 
D.c. grid voltage: 

F'rom a fixed supply. . . . . . . -· 95 
From a grid resistor . . . . . . . 7900 
From a cathode resistor of 41.5 

Peak r.f. grid voltage.. 195 
D.c. plat~- current. . . . . lflO ma. 
IJ.c. suppressor cmnent, 
D.c. screen current . ... 
D.c. grid current approx . .. , 
Driving power approx .. .. . 
Power output approx ....... . 

22ma. 
85 ma. 
l2 ma. 

2.1 
150 

1250 
75 

400 
ao.ooo ohms 

.. --140 
11,700 ohms 

2.50 
WO ma. 

In ma. 
28ma. 
12 ma. 

2.7 watts 
150 watts 

1500 
75 

400 

..... I UO volts 
8300 ohms 
430 ohms 
20.5 
180 ma. 
14ma. 
28ma. 
12 ma. 

2.2 watts 
200 watts 

29 



__._._.""-',,..-_ ...... :~,NAVAL COMMUNICATION RESERVE NOTES 
' . •. ~i:.~~@:~'.'.~, .... ,_· ---------------------------------

NCR SIXTH NA'\rAI. IHSTIUCT 

THE Naval Uommunication Reserve of 
t.hi~ Mixth Naval District comprises unit,~ in 
Oeorgia, South Uarulina, and North Carolina. 
1<-;ach of thc.,;e ,,;tates iR repri,sent,ed hy a Hect.ion of 
t.he district organization and each state section in 
turn is made up of the several units of the Naval 
( \nnmunication Reserve in the respeetive state. 
The three Hections are ,·ni'wdinated under the 
,,ommand oft.he Naval Communication Resi,rve. 
Mixth District Commander in Charlotte, N. C., 
,ind here the staff of thn Naval Communication 
Heserve Uommander is also located for the admin
iHt.ration of t,he organization of the Sixth District. 

All activities are directed from the staff head-
14 uarters at the Municipal Armory in Charlotte, 
ttnd the only dependence placed upon the head
quarters of the Sixth Naval District at, t,he Navy 
Yard, Charleston, S. C., fur actual Navy guidance 
is for instruction supervi.~ion and the requisition
ing of material. Through such a system of ad
ministration, the Commander and his staff, along 
with the Section Commanders and their assist
ants, derive great benefit in practical training in 
administration. All drill schedules, training pro
grams, courses nf instruction, and material in
,;truction are instituted by the staff headquarters 
in Charlotte. Through eoi.irdination with the 
Headquarters, Sixth Naval District, a progressive 
;;chedule of training is f'arried out annually so 
t.hat at the end of each competitive year there are 
added a number of well trained operators ready 
to handle a regular Navy watch if the demands oi 
mobilization should so require. 

The Naval Communication Reserve of the 
Hixth District is fortunate to have as its Com
mander om~ of t.he pioneers in the radio game in 
the J:louth. W 4CQ has been battling with and for 
t,he hams in this area for so many years that the 
Naval Communication Reserve can feel that thev 
nre under divine guidance with the originil 
'' CCJ-er" r,f this part of the country at their head. 
Another old-timer who is a regular caller on the 
ham bands and is still so enthused with the Navy 
as to give up many a night for the administration 

· of t,he units in North Carolina is W4BRT. Across 
the Rtate line to the south is W4CE, another 
He<ltion Commander who works for another Fed
eral Government agency during the daytime and 
then spends his evenings in administering to the 
nnnds of the Naval Communication Reserve in 
t-louth Carolina. No less a personage than the 
l<'ederal Inspector himself looks out for the newest 
unit in Havannah. Over :30% of the mcmherR of 

:10 

t.h(• organization in this district have ham tickets, 
and the dementary instruction given in the 
various units ha:-; n,snlted in an increasing numher 
of applications for amateur licenses. 

A cursory glance at a call hook will show a 
noticeable searcity of hams in t.he Carolinas and 
Ckor/.cia. The recr~1iting problem, therefore, to fill 
t,he Reserve ranks with licensed amateurs has 
been a difficult one for t.hP. past several years. 
During 1938--:39, however, this eulistmcnt situa
tion has been ameliorated by recruiting a number 
of young men who havi, utilized the instruction 
periods during regular Naval Communication 
Reserve weekly drills as a means toward qualify
ing for a ham ticket. At the same time such train
ing for Navy operating has progressed from the 
fundamentals of Navy procedure on up to the 
point where the men are well qualified as watch 
,;tanders by the ti.me they obtain their amateur 
"t.ickets." 

During the past year the Naval Uonununica
t.ion Reserve of the Sixth District clemonstrated 
its efficiency in time of local emergencies when a 
tornado hop-skipped in 11,nd about t,he city of 
Charleston in September. In addition to demoli;,h
i ng many historic buildings and leaving a heavy 
death toll in it.s wake, the "t,wister" made a 
complete job of putting down all telegraph aud 
telephone lines connecting Charleston to the out
;side world. With all local power off for about 12 
hours, and not available in some part.s of the city 
for almost a week, Unit Five of Section One in 
Charleston was on the air to attend the mgular 
Naval Communication Reserve drill ten hours 
aJter the tornado struck the dty. Prior to r,heck
ing in on the drill W4DFC had already been on 
t,he air for a couple· of hours handling clli;tress 
traffic, and after the drill his rig handled a 11:ood
~ized load of personal distress ~essages until the 
wee ;;mall hours of the morning when the tele
phone and telegraph lines were partially restored. 
The emergency demonstrated the alertness of the 
Naval Communication Reserve to function llllder 
adverse eouditions, and gave ample evidence of 
the new initiative spirit which promises to put 
the Naval Communication Reserve of the l::lixth 
District up at the head of the other district,5 
during the tompetition. 

SWITCH 
TO SAFETY! 
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Don't Miss the Tenth A.R.R.L. Sweepstakes 
1Vov. Jlt11-12th~ 18th-19th-Llrrards to Section I Lcadt>rs- ,llso (:. lly. alld 
"Pl1olle Certificate in Eac/1 Cl11b- Gavel to Willnillg Cl11b- ll se -i•lrolle or 

(;. »r. ,,1.,,, llalll Balld(s) 

F. E. HANDY* \ITIRDI 

Y.)u can work more than 20 hours on one 
,.,f the two 8:3-hour week-ends, but in no case will 
any entry more than 40 hour.~' total operating in 
t,he two contest periods be accepted. Use any 
amateur frequency bands you choose. This timing 
plan permits the average ham to plan for his time 
for meals, for 8 hours' daily sleep, etc. Cross 
examination of logs makes it possible to check 
operating time. Bvery amateur active in any 
A.R.R.L. field organizaLiun 2 sect.ion is cordially 
invited to take part. 

Contest exchanges can be logged directly on the 
;sheet that you send Hq. for a report. Paper work 
is completed as you go along with nothing to do 
hut total and summarize points and send it in. 
Mimeographed contest forms will be sent gratis to 
,inyone who sends a radiogram or drops n cnrd .for 
the same. Use of our sheets is not required nor is 
advance entry necessary. The purpose is to help 
participants keep a uniform log. Follow the ar
rangement or form shown with this announce
ment. Draw your own columns on your own paper 
if you like . . . or ask us for a form. 

In the annual "SS" telegraphing operators will 
,·,mtact and compete with other telegraphing 
operators. 'Phone hams will compete wit,h other 
'phone hams. 

Many complete their QSL-card records and 
achieve "WAS" through each year's "8S." This 
is the best chance of the year to progress toward 
t.hat objective. 

The contest is to work as many stations as 
possible. The points from such work will be mul
tiplied by the number of dijf erent A.R.R.L. 
:::lections 2 worked with at least a complete one
way exchan12:e in the contest. All essential contest 
information i::; sent in the form of a :;tandard 
preamble. Exchanges are for the record sent to 
Hq. New hams may also add to their knowledge 
of the way preambles to A.R.R.L. messages are 
sent and acknowledged, and fills requested, 
accuracy of 'phone communication assured, etc., 
if they take part and follow t,he standard practices 
set forth for these things in The Radio Amateur's 
Handbook. Some emergencies of late years have 
found amateurs unfamiliar with good operating 
practices, resulting in delays, garbles, and _in: 

* Oommunications Manager, A.KR.L. 
1 Including Cuba. Porto Rico, Hawaii, Alaska, P. I.. etc. 
2 See the complete list of the 71 Sections in the A.R.R.L. 

field or~anization, pap;e 6 of this issue of QST. 
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ahilitv to write or t.ake a message in stamfard 
form."The "HS" builds operating keeunes:; at the 
:-<ame time new Htation records are made. ft':; 
operating fun. 

The new award for winnern this yeu,r h, :1 
beauty. In addition to its utility (a chromium pin 
and tie holder) a neat, diamond-shaped charm is 
attached. On this diamond will be inscribed the 
personal and individual call designation of each 
winner. The c.w. winner, and the radiotelephone 
winner, for each A.R.R.L. Section will receive_ 
recognition through this award (see page 10). 

The (;eneral Call 
"cq 8S (XJ SS cq SS de W . . . \\' . . . 

W ... "i,i u,;ed by :;tations looking for contacts 
in the Sweepstakes. A single, :,;nappy cq SS will 
bring results! 

1'imt 

A.ST. 
E.S.T. 
C.S.T. 
M.S.T. 
P.S.T. 

THE CONTEST t•ERIOD 
I 

Btart11 ! rJnds 
Nov. 11 & 18, 7:00 P.M. Nov. rn & 20, 4:0.1 A.M. 

Nov. 11 & 18, 6:00 P,M, Nov. i:l & 20, H:01 A..M. 
Nov. 11 & 18, 5:00 P.M. Nov. 13 & W, t:01 A.M. 

Nov. 11 ,Ir 18. 4:00 P.M. Nov. 13 & 20, 1:01 ;..M. 
Nov. 11 & 18, 3:00 P.M. Nov. 13 & 20, 12:01 A.M, 

Prm~f or ()SO 
At least one way complete six part exchange 

must be completed and acknowledged between 
t.wo ;stations as "proof of QSO" 3 belore points 
,,r Sections can be claimed. 

It is not essential that each station worked be 
taking part in the eonte.-;t to make your point:; 
count. Any operator who needs information can 
be referred to this announcement. First, ask the 
operator to take your preamble and come through 
with like information in preamble form. 

Power Factor and Scores 
If the power input to the final :;tage (plate 

,·.urrent times plate voltage - B X l) is: 
3 ~rhere i~·-;-l-0 point in working the ij:_tllU, Htation more-ih~ 

u11ce. in the contest period if two points havP hrr.n ~arned 
hy an exchalllte, If but one point is made the first time, you 
i~an add a point by working this station again for exchange 
in t,he opposite direction. Underline all such ex.change entries 
in your "list." identify them by showing parenthetically the 
,,all of the correspondence station. Leave right or left report 
r.olumns blank so that other pairs of exchanges completed in 
•me contact are side by side. 
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(a) Up to and including 100 watts-· multiply 
,;core by 1.25. 

(b) Over 100 watts - multiply score by 1. 
Operating in both low- and high-power classes 

at different times is still permitted, but scoring 
rules do not permit Sections worked on high 
power to be used in the low-power classification. 
Points of some kind are credited for every QSO 
with a bona fide exchange, whether the station 
worked is a leading "SS" man or a ham outside 
the contest. If one breaks his power class, how-
1wer, the Total Score ill the su,m of scores separately 
computed for each power class and added. 

Scoring system in brief: 

All cuntaets: 
One point for each (~JSO when ''receipt" is 

('Ompleted for an exchange one way. 
Two points for each QSO when the required 

information is exchanged both ways. 

For final score: 
Multiply totaled points by the number of 

different A.R.R.L. Sections2 worked, that is, the 
number in which at least one bona fide S.S. point 
ur exchange has been made. 

Multiply this 4 by 1.25 if you used 100 watts or 
less for transmitter input. 

Additional Rules 
I. Information in contest exchanges (six parts) must be 

sent in the order indicated, that of the A.R.R.L. message 
preamble. Incomplete exchanges or wron.g order of sending 
justifies disqualification. 

2. Entries should be (a) in the low-power class, or !b) 
high-power class, or submitted as the sum of separately 
t~omputed work at one 1:1t.ation falling in en.ch class. Sections 
worked on high power do not count in the multiplier for 
low-power-score and vice versa. Logs must ahow the power 
used for each QSO or for groups of QSOs. 

·• If the power was changed between (a) or (b) during the 
contest, aepar-d>te scores must be kept for ea.ch power class, 
and the two added together for the total. 

STATION W ... SUMMARY OF EXCHANGES 10TH A.R.R.L. ALL-SECTION SWEEPSTAKES 
--

SENT (1 point) RECEIVED (1 point', Number 
Time of each 

Freq. Onor Date Date Di,fferent 
Band (),(f NR Time (Nov.) Time (Nou.) New Bee-

Points 
(me.) Air Stn. CK-R8T Placr. NR ,'Stn. CK-RST Place tion a, 

Wk'd 
-- ----- - -- -------- _,_ --· ___ ,_ 

------- -- ------
:J.5 On 6:10 1 WlAW 579 W ·-, Hartford, 6:15 12 3 WlGME 589 Middlebury, 6:18 12 1 ., 

!\!f-· Conn. P,M. Conn. 1",M, 

" 2 " 4.:l9 W. Hartford, 6:25 1:! 7 WlBHM 479 New Haven, 6:30 12 .. 2 
Conn.. P,M. Conn. P,M, .. 

" 3 " 587 W. Hartford, 6:40 12 2 W3BKZ !l89 Chevy Chase, 6:45 l!l 2 2 

" 
Conn. P.M. M.D.,D.C. P.M. 

7 " 4 498 W. Hartford, 10:18 12 3 W8BEN 1i69 Rochester, 10:24 12 :1 ., 
Conn. l',M. W.N.Y. 1'.M. 

" " 5 " ai8 W. Hartford, 1:25 12 7 W9TSV 589 Chicago, Ill. 1:15 12 ,! .. ,. 
Conn. A.M:. A.M. 

" " Off 3:00 6 549 W. Hartford, 2:50 12 15 W9VKF 479 Minneapolis, 2:55 i:l r, 2 
A.M. Conn. A • .M. So. Minn. A.M. 

8 hours 
,;n min. 

14 On 1:00 14 W5WG :i:39 Ruston, La. 1:05 20 fi 1 
.. P,}f,· P.M.. 

7 WlAW 479 W. Hartford, 2:15 20 17 W5BDI 4.59 HoUBton, 2:20 w 7 ., 
Oonn. 'P.M. So. Te.x. P.M. 

7 " 8 " ,588 W. Hartford, 3:00 20 11 WlEWD 589 New Britain, 2:55 :!0 ,. !? 
Conn. P,M. Conn. P.M. 

" " 9 578 W. Hartford, 4:06 ~o - -------·------------- Conn. ------------· --
P,M. ! (W5WG) -.. " 10 WIAW ;!47 W. Hartford, 4:30 20 16 W6MVK 4:l9 Modesto, 4:31 20 s .,, 

Conn. !'.M. S.J. V. P,M, 
" Off 5:20 11 " 4i9 W. Hartford, 5:10 20 9 W9IPT 5i9 \Vheaton, .5:15 20 " " 

P.M. Conn. P.M. IlL P,M, 

- -

4 h. 20 lll. 
13 h. lO lll. 

8 See. 2::! pta. 

3.5, 
7 and 
14mc. 
used. 8.5 watts Input Power 

Number and natne of operators having a share in above work, ......................... ,. , ....... , .......... ,. .. , , , . , , ... , . , . , , .. 
Ulaimed score: 22 points X 8 Hectiona = 176 X 1.25 (85 watts input) = 220. 

I hereby state that in this contest I have not operated my transmitter outside any of the frequency bands specified on my station license, and 
also that the ocore aud points set forth in the above summary are correct and true. 

A.ddre"" 
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EXPLAINING (;ONTEST EXCHANGES 
---·· ---· ··--

I 
Send Like Std. NR Call CK Place 'I'ime Date 111 sg. Preamble 

----···· ····--- ------
In the ''SS" Ex- Number con- Send your CKisRST Your city and Send time Send 
ehangcs ......... test info. sent own call report 5 of .~ection2, 5 of trans- date 

con:,;ecutively, station mi tting of 
1, 2, 3, etc., a worked this "NR'., CJSO 
new Ill'. for 
each station 
worked 

Purpose ........ The QSO-nr Iden tifi- All sta- The A.R.R.L. Time and date 
tells how you cation tions ex- Section is vital must check in both 
are doing; change contest data logs and fall with-
aidsHq. . .. complete in the contp,.st pe-
checking reports riod to prove each 

point claimed 

6 Send the letters CK and just the three number RST report. In 'phone exchanges only two numerals need be 
us<>d . .Make a habit in all 'phone reports of saying, READABILITY .•• STRENGTH ..•• This avoids confusing ab
breviations. It is best radiotelephonP. practine alwau!'I tn fwoid use of abbreviations. Instead of just the state (which is the 
same as the Section in man,v cases), identify your A.R.R.L. Sect.ion as, for example, Sal Pm, Eastern Mass.; Providenre. 
R. I.; Buffalo, W. N. Y.; Omaha, Neb.; Oakland, E. Bay, etc. 

;1, Reports must show operating time for each period spent 
on t,he air in the "HS," and the total of such operating Ume. 

4. Logs 1nust be marked for '"phone'' or "C.W." entry, 
grouping all work by either method together as one score. 

5. All work must fall in the contest period. 
6. Decisions nf the award committee of O.D. staff mem

bers shall be accepted as final. 
7. Reports must be received at A.R.R.L. Hdq. from all 

Hta.tlons except thmw in Alaska, Hawaii, and P. I. on or bf'
forH noon, Dec. 22, 1939, to be considererl. for ('ertifiea.t-e 
awards. From out.lying points, reports must similarly be 
r~1;:eived on or before Jan. 19, 1940. 

Club Participation 
Certificate. awards (besides thB 'phone and telegraph 

Section awards) will be made through each club where three 
or more individual club members, or new hams invited and 
reported by such a club, in addition to sending a contest 
n~port hai•e their club :wc.retaru write Hq. listlng their in
diddual calls and scores, anrl the tot,:;! of such scores. Only 
the aggregate of scores confirmed by receipt here of Contest 
Logs shall count for the club. If there are both club 'phone 
and c. w. entries, A.R.R.L. will provide two cPrtificate 
awards for the clnb to give its leading members. 'l'he sum of 
the scores oi all club participants ('phone and c.w.) confirmed 
by logs will be added by the secretary, to co·unt for the club! 

A genuine gavel, with engraved sterling silver band, is 
offered as an award to that club whose officers or activities 1 

1nanager submits the grea.test collective Rcore from "SS 11 

logs. Club members must send in full reports either dire,·t 
or through the secretary to substantiate the elub's claim on 
the gavel award! A chance to win honors for your club and a 
valuable trophy for the club's presiding officer to use at 
meetings! 

Competition comes only from operators in one's immedi
ate Section. Awards are for the operator running up the best 
communication record for each Sect-ion ( as indicated by the 
t-1core). Operators thus have e.c1ual DX conditionA and opPr
ating opportunity. Fullest operating enjoyment is assured. 
See May QST for full details on the last SS or ask any ama
teur who took part last year! 

Reporting Results 
Report 6 to A.R.R.L., West Hartford, Conn .. as soon as 

the contest is over. Use !,he log form shown in the example. 
fJ .All hams a.rt'- e,~quested to submit lists, even if they only 

show a small score, on a postal. By doinJ<: this they help 
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J,ist all operators 7 whose work at your station is responsible 
for any part of the score. 

All ao.tive ham operators are invited to take part and re
port. You will work a new bunch of stations, make new rec
ords for your station, get QSL cards (be sure to seud one 
for each QSO), have a lot of fun, meet new friends, and per
haps rate a11 A.R.R.L. award at the conclusion, Do your best 
operating. Send A.R.R.L. the results for QST mention. 
MAILYOURREPORTIMMEDIA'l'ELY AT THE END 
OF THE CONTEST TO AVOID DELAY AND INSURE 
THAT \:OUR RESULTS ARE CREDITED AND 
KNOWN THROUUH QST. 

Hllppm·t claims maJe i11 logs from other stations and reeeive 
,•redit in QST. 

7 The hip;hest individually-attained score n! any one nf the 
operators of amateur stations having more than one opera.tor 
iH the official score for such a station. The summary of score 
must show an stations worked by all operators however, 
..ircling the entries of stations and/or Sections that cannot 
,•ount in the official total. Awards will be based on the otlicial 
total and will be made to the individual operator accredited 
with this total. To show the possible scores that can be built 
up by several operators at one station, such scores (all 
:-iections listed by all points listed) may be shown parentheti
cally after the "otlicial" score that counts toward a possible 
",ward. 
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Pointers on Design and Adjustment of High
Efficiency Grid-Modulated Amplifiers 

E.,·perimrntnl Trnnsmittrrs llsing the Ter,nnn-ll'oo1lt1nr1l S11str11i 

BY CHAil Lin· W. WINKLEll.'' WDAKC'. 

THE high-efficiency grid-modulated am
plifier 1 realizes the high efficiency of plate modu
lation while still retaining the r·hief advantage of 
grid modulation - low audio power requirements. 
This type of amplifier can provide a carrier out
put approaching that obtainable in 11 Cla.~s-C 
amplifier plate-modulated, and the initial cost of 
t.he equipment is low compared to the first crn,t of 
a plate-modulated transmitter. 

The high-efficiency grid-modulated amplifier 
is ~imilar in some respects to the Doherty high
efficiency linear amplifier;2 the principal differ-

ence 18 ill the way modulation is ttpplied. The 
Doherty amplifier is driven by a wave already 
modulated, while the audio signal is applied 
directly to the amplifier in the grid-modulation 
system. Another difference exists, however, which 
makes the high-efficiency grid modulated
amplifier much more practical for the use of the 
amateur. Terman and Woodyard have developed 
lL tuning method, and have sho\\"ll the mathe
matical derivation for it, which greatly simplifies 
the problem of adjustment. The tuning of the 
high-efficiency grid-modulated amplifier is done 
hy using only the conventional grid and plate 
meters to show eorrect adjustment. 

* Supervisor, KFAB Transmitter; 3811 J Street, Lincoln, 
Neh. 

1 Terman an<l Woodyard, ·• A High-Efficiency Urid
Modulated Amplifier," Proc" I.R.E., August, 1938. 

1' Doherty, "A New High-Efficiency Power Amplifier for 
Modulated Waves," Proc. l.R.E .• September, 1936. 
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The Plate Circuit 
The most difficult adjustment to be made is 

that of the plate phasing network. We can visu
alize this part of the circuit quite easily, however, 
Hince it is similar to the pi-section matching net
work th.at amateurs have used for a long time to 
couple the output of a transmitter to an antenna 
(Fig. 1). The net.work is used in this application to 
provide impedance inversion. Consider a network 
<.>f X ohms characteristic impedance, terminated 
in resistance of R ohms equal to X. The sending
Pnd impedance will then be equal to R ohms. If 

• 

A top view of the o,,tpi,rimental ampli. 
lier using IIF-lOO's. The plate phasing 
,·,,ii projects through the baffle shield he• 
tween the two stages. Amplifier tank coil• 
are mounted on top of their respective 
eoudensers. The shield rans contain the 
,l!rid coilti. 

• 

the terminating resistance is changed to ll/2 
ohms the sending end impedance will be 2R 
ohms. The phase t,hroul!:h the network of Fig. 
1-A will be retarded 00 degrees while that of Fig. 
l-B will be advanced 90 degrees, and this phase 
Rhift will not be dependent upon the value of R. 
The 8ending end impedance is given by the rela
t.ion x2 

z = -
u 

The inductive reactance of the phasing coil in 
the elementary circuit, Fig. 2, is made equal to 
the impedance the tube should look into as a 
Class-C amplifier when working at peak level 
(100% modulation conditions). This value is 
determined from the allowable plate dissipation, 
filament emission, and permissible direct plate 
voltage. The value of plate dissipation during 
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(A) (B) 

Fi/!.. 1 - Matching sections equivalent to a quarter
wave line. The reactances in each branch are equal. 

modulation can be made somewhat higher than 
for Class-C telegraph conditions because the tube 
is operating at peak level only a small period of 
time. The value of direct plate voltage may be 
made higher than for plate modulation because 
the tube is not subjected to the voltages, on peaks 
,,f modulation, that it would encounter in plate 
modulation. 

Operating Conditions 
The following method can be used to obtain 

the general operating conditions. Assume that 
we want a total earrier equal to that which we 
"nuld have by using two tubes, say, HF-lO0's, in 
a plate-modulated Class-C amplifier. The manu
facturer's rating for one HF-100 plate modulated 
is 105 watts output. The c.w. telegraph rating, 
however, is 170 watts, so by permitting a small 
overload we may choose a total carrier power of 
200 watts as the desired output from a high
efficiency grid-modulated amplifier.3 This as:-

• The particular operating conditions discussed here have 
the tube manufacturer's sanction, since the maximum plate 
eurrent subsequentLv found is within the capabilities of the 
tube, while the average plate dissipation is very little, if any, 
above normal. The factors to be considered in determining 
t,he permissible power output from any of tube are the plate 
dissipation under modulation conditions, and the total 
emission of the filament. The peak demand on filament 
emission will depend upon the operating angle and the ~id 
"haracteristics. A tnbe should be capable of a carrier output 
of twice its normal plate-modulated rating -provided the 
increased output can be obtained without exceeding the 
maximum permissible plate dissipation. This requires fairly 
high plate efficiency, depending upon how the tube origi-
1tallv was rated. Demands on filament emission will be less
ened by obtaining the increased input largely by an increase 
of plate voltage, rather than by increased plate current. 
l1~DITOR. 

• 

The symmetrical arrangement of the 
two sections of the amplifier is continued 
below the chassis. The !(rid tuning con
densers are mounted on the front edge of 
the chassis (bottom edge in the photo
graph). The grid phasing condenser is just 
above the left-hand grid-tuning condenser. 

• 
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Experience in building and adjustini,; 
two 20-meter 'phone transmitters usin,.; 
the high-efficiency grid-modulated am
plifier of Terman and Woodyard has 
given the author a practical background 
which makes the information contained 
in this article of real value. A earcful 
reading will help in estimating the rela
tive merits of the system, for particular 
ham problems, as compared to eonven
t.ioual plate modulation. 

sumed value may be slightly high or low, and can 
be changed if final results indicate that this is 
neeessary. 

Since tube No. 2 does not supply power at 
<'arrier level, while tube No. 1 supplies all the 
carrier power, the following computations are 
directed at tube No. 1. If tube No. 1 is supplying 
a carrier of 200 wattil, then on peaks of modula
tion it will have to supply an output of 400 watts 
(tube No. 2 also supplies 400 watts on peaks of 
modulation to provide the necessary peak power 
of 800 watts). High efficiencies are readily obtain
able so the d.c. power input to tube No. lat peak 
level will be (using an efficiency of 75%) 400/75% 
or 533 watts. At the plate voltage used for Class-C 
telegraph service, 1500 volts, the plate eurrent 
will be 533/1500 = 356 ma. on peaks. , 

For an approximate value of load impedance 
into whieh a Class-C amplifier works, Spitzer 4 

gives the relation: plate voltage divided by twice 
the plate ew-rent. The load impedance that tube 
No. 1 should look into on peaks of modulation is 
1500/ (2 >( 0.356) ~, 2100 ohms.° The average 
plate loss with full modulation is 1 

·······---·· 
4 Spitzer, "'Grid Losses in Power Amplifiers," Proc. 

l.R.E., June, 1929. 
0 The method outline by Denton ("Hii,:h Efficiency Grid 

Modulation in a Portable 14-1\fo. Phone Trarunnitter," 
QST. July, 1939) may also be used for determining the load 
impedance. It gives a slightly higher value when the factor 
0.9 is used as the ratio of peak r.f. plate voltage to d.c. 
supply voltage. Either formula can be used as a basis of 
design, however, since the actual load can be varied consfrl
erably in the adjustment process. - l<JorTOR. 
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F'ig. 2 -···· Essentials of practical circuits to produce the 
effect of the quarter-wave matching sections of :Fig. 1. 
The eud reactances are secnrcd by detuning the tanks. 

.~ 
where Po is the carrier output, s is the efficiency 
and M the modulation factor. For 75% efficiency 
and 100% modulation the plate loss is 

7-fvlc 
XTAL OSCILLATOR 

6V6 
DOUBLER 

6V6 

BIAS 
RECTIFIER 

200(1- 0·75 + ! - !:) = SO watts 
0.75 ir 4 

The value of plate current for carrier conditions 
is half the maximum value of 356, or 178 ma. This 
value of plate current will give a plate loss at 
carrier level which is less than rated plate dissipa
tion. The carrier input is 175 X 1500, or 267 
watts, which less the output of 200 watts, gives a 
plate loss of 67 watts. 

If the plate loss were strictly limited to 75 watts 
and it were necessary to modulate continuously 
at 100% with a sine wave, the above values would 
be too high and a new value for carrier output 
would have to be used which would give a plate 
loss, under modulation, not exceeding the rating 
of the tube. It is permissible to use the tube under 
the conditions given above because average per
centage of modulation over a period of time is 
considerably less than 100%. 

Circuit Operation 
Tank eircuits 1 and 2 are detuned from reso

nance to provide a capacitive reactance equal to 
the reactance of the phasing coil. This detuning 
on 14 Mc. is very slight, being only a few µµfd. for 
impedances from 2000 to 5000 ohms. The design 
of these tank circuits should take this into con
;;ideration, so that a reasonable variation of the 
tank condenser capaeity can be secured before 
reaching either the maximum or minimum set
t.ing. 

The two tank circuits provide the capacitive 

+ES 

. Fig. 3 ·-··· Circuit diagram of an experimental transmitter using 807's. The carrier output secured was approx
unately 50 watts. 

Co - 3-6 µµfd. midget variable. C:i - 0.001-µfd. mica, 1000-volt. Rt -:lOOO ohms, I-watt. 
C1 - 0.001-µfd. miea, 500-volt. C, - ft.lH µfd. _ R2 -aS,000 ohms, 20-watt. 
C2 ~ lUU-µµfd. mica, 500-volt. Cr, -1-µfd. paper, 500-volt. Ra -10,000 ohms, 1-watt. 

L - :lo turns No. 17 s.c.c. on l ½-ineh form, close- R4 - Q0,000 ohms, 1-watt. 
wound. Conventional tank circuits are used. 
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reactance which with the coil make up the 
quarter-wave line. Tube No. l is located at the 
sending end of the line and tube No. 2 at the 
terminating end. The resulting action of the com
bination is such that under carrier eonditions 
tube No. I looks into an impedance of 2R ohms, 
with the network of characteristic impedance X 
(equal to R ohms) terminated in R/2 ohms. As 
modulation is applied, tube No. 1 looks into a 
gradually,;Jowering impedance reaching the value 
of R at the up-peak of 100% modulation. The 
terminating impedance of the network consists of 
tank No. 2, loaded by the antenna or any useful 
load, with tube No. 2 in parallel. The effect here 
is that of a negative resistance shunted across the 
tank circuit, and a:; the power delivered by tube 
No. 2 increases, the terminating resistance also 
increases, thus causing the sending-end impedance 
to decrease. Modulating voltages are applied to 
tube No. 1 to lower its internal resistance so that 
as its load impedance decreases it can supply 
additional current to the load. At 100% modula
tion tube No. 1 is supplying twice carrier level at, 
no increase of r.f. voltage (this was already at 
maximum under carrier conditions) so the in
erease in output is effected because of the increase 
of output current. 

DRIVER 801 
14 Mc 

ToS-::;~-~,, 
2-2~ 

,Jdjiistment 
The method of adjusting the plate phasing net

work as suggested by Terman and Woodyard is 
to place a load resistance of R/2 ohms across 
tank No. 2 (with the filament of tube No. 2 dis
connected but with this tube in its socket so that 
its capacitance will be present) with reduced 
plate voltage, normal excitation and normal bias 
on tube No. l. Under these conditions the eon
denser of tank No. l is adjusted for minimum 
plate current and the condenser of tank No. 2 
adjusted for maximum plate current on tube 
No. 1. The setting for Ct will be dependent upon 
the sett,ing of C2 in much the same manner as the 
two condensers in a pi matching network are de
pendent upon each other. The correct conditions 
are achieved when any further adjustment of 
C2 will produce no further rise in plate current 
and the adjustment of 0 1 will produce no further 
decrease in plate current. 

This procedure gives correct adjustment of the 
network but does nut insure that it ill of the cor
rect characteristic impedance. To adjust for the 
correct value of impedance disconnect the phasing 
coil and place a resistance of 2R across tank No. 
1, which is tuned for minimum plate current with 

(Oontinued on paue 108) 

+1500 

Tonk. 
No.2 

L2 

<-.--...-~~? 

Tank 
No.I 

Fig. 4 - Circuit of the transmitter using liF-lO0's. 
Co - 3-6 µµfd., midget variable. 
Ct -- 50-µµfd. (totali split stator, 0.07" air-gap (Card-

well MT-100-Gd). 
( '.2 - - 100-µµfd. mica, 1000-volt. 
(;3 - 0.001-µ{d. mica, 2500-volt. 
C4 - Neutralizing condenser, 10 µµfd. max. 
Co - l-µfd. paper (audio coupling). 
C5 - 50-µµ{d. transmitting midget. 
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C1 -------- 0.01 µfd. 
R ----- l.0,000 ohms, l.0-watt. 
L ----- 30 turns No.17 s.c.c. close-wound on l½-inch form 
L1 -- 12 turns No. 12, diameter I¼ inches. 
L2 - 8 turns on 1 ½-inch form. 

Note: Inductance of tank coils adjusted (by varying 
turn spacing) to resonate at mid-scale on tank con
densers. 
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While the idea of ganging a ' 
variable induclanec and variable 
condenser is not new to the art, 
nothing much seems to have 
heen ,lone about applying it to 
ham transmitters. Herc's ,;ome 
dope on the r•erformance of an 
c,cpcrimental ii:;anged unit whieh 
has given a i,:ood account:of it
self. 

• 
The variable-inductance coil ganged with 

the tuning condenser in the plate tank cir
cuit of au .,xperimental amplifi.-r usin~ 
RK-51 'sat an input of 450 watts. 

• 
t.'anstant Lit.: llatfo; S1rit,•l1-

ltiss Tl1r1•e-lland T11nint1 

A Single-Control Wide-Range Tank Circuit 
11'1' T. ~I. FEUIULL. ,JU.• \\' JL,JI 

PLuG--IN coils for transmitter tanks are 
marked not only by good efficiency and moderate 
cost, but also the inconvenience of external coils 
and the bother uf getting into various stages uf 
t,he transmitter to rem~ve and replace them. 
Also, a full set of plug-in coils sometimes proves 
to be much more expensive than the associated 
faming condenser. 

Second in popularity to the plug-in coil tanks 
are tholle incorporating front-panel controlled 
turns-shorting switches. While a marked advance 
in operating convenience is provided by tanks of 
this type; efficiency, low stray capacities, circuit 
balance, and simplicity of loading are likely t.o 
be sacrificed. 

In the ganged coil-and-condenser tuner shown 
at the left in the accompanying photograph, the 
shaft of a split-stator plate tuning condenser is 
mechanically coupled to the rotor coil of a 1mit 
somewhat resembling the old variometers. In 
r,ontrast to the variometers used for early receiver 
and transmitter tuning, however, the number of 
turns on the rotor is less than half that of the 
stator section. In spite of the small number of 
rotated turns, an inductance range greater than 
4 to 1 is provided by the variable inductance 
coil, so that with a condenser having an equiva
lent effective maximum-minimum capacity ratio 
a four-to-one frequency range can be covered. 

In practical operation this combination of coil 
and condenser on a single tuning shaft has been 
highly satisfactory. It was expected at first that 

*National Company, Malrlen, Mass. 
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t,he variable inductance would reduce the plate 
tank efficiency, uut actual tests indicated a high 
order of efficiency throughout the tuning range. 
Minimum plate current on the 1.75-, :J.5- and 
7-Mc. bands with 1200 volts applied to the plates 
of the pt18h-pull aniplifier at coru;tant rated grid 
(•xeitation gave a minimum (unloaded) plate 
eurrent of 20 ma. on each of the three bands. 

The minimum plate current of an unloaded r.f. 
Htage with fixed excitation, bias, and plate voltage 
serves as a good practical criterion of comparative 
tank-circuit efficiency, with high minimum cur
rent values usually indicating low tank efficiency, 
provided the comparisons arc made between 
tanks having the same L/G ratio. 

Loading 

It wai:; anticipated that a link output coil hav
ing the correct number of turns for loading on one 
band, with a fixed non-inductive load, would 
provide rea.scmably constant loading throughout 
the 1mtire tuning range - that is, loading varying 
perhaps from 200 ma. to 300 ma. in a st,age 
normally designed for 250-ma. plate current. 
Here again expectations were exceeded and the 
current valuei:; were found to vary only from 210 
ma. to 250 ma. 

T'his characteristic is an important one, since 
a t:1inglc link coil may be wound on the final
amplifier tank coil to match similar transmission 
lines used for three antennas, with correct am
plifier loading being provided automatically at 
t,he frequencies of the three n.ntennas. Further-
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Fig. 1 ---· As these drawings clearly show, 

the circuit arrangement is perfectly orthodox. 

more, with tanks of this type used for grid and 
plate circuits of link-coupled stages, one adjust
ment of t,he coupling turns at the grid and plate 
coils should serve for proper loading and excita
tion on three bands. 

Unfform L/ C Ratio 
The mechanically-coupled coil and condenser 

~ystem is inherently well suited to design of a 
tank with fairly constant L/C rat.io. Capacity 
variation of most transmitter tuning condensers 
is almost linear with l'Otation, the greatest de
parture from linearity occurring at the very 
minimum-capacity end of the tuning range. Al
t,hough the inductance variation is not linear, it is 
sufficient.Jy near a straight line to hold the L/C 
ratio within close limits throughout the tuning 
range. Actually, the coils of the variable induc
tance could be proportioned for greater variation of 
inductance than of capacitance, or the reverse. The 
nearly constant ratio, however, is a very desirable 
feature. The constants given work out to a tank 
Q of 6 for the amplifier with which the tank is used. 

Fig. 2 - Practical circuit diap;ram using the 
Ranged tank. The variable tank coil, L2, has 
21 turns of No. 14 on the outer coil and() turns of 
No. 10 on the inner. Diameter of the outer coil 
is •t inches, of the inner, 3 ~,f inches. Both coils 
have a length of 2}i\ inches. The coil is i:an!(cd to 
a National TMA-200D condenser, which has a 
maximum capacity of 200 µµfd. per sertion with 
IJ.077-inch spacing. Other circuit values will de
pend upon the tubes used. For the experimental 
unit shown: 

C1 - Grid tuning, 356 µµ:fd. per section. 
Ca, C4-··· Disc-type neutralizing condensers. 
C.s - 0.002-µfd. mica. · 
C6, C1 - n.01 µfd. 
C• - 0,002-µfrl. mica fixed, 5000-volt. 
RFC1 -125-ma. r.f. choke. 
HFC2 - b00-ma. r.f. choke. 
T - Filament transformer. 

LI 
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Halanced or Unbalanced 

The tank used in the plate circuit of the 
transmitter in the photograph is well balanced 
at all settings of the rotating coil. N eutraliza
t.ion remains fixed throughout the entire tuning 
mnge. The inductance unit used in t,his r.f. 
amplifier is suited also to use in a single-ended 
01· unbalanced tank circuit, such as the usual 
plate tank arrangement for an r.f. peutodc or 
beam-power tube. In such a single-ended tank, 
the connection to the center of the rotated coil 
would of course, be omitted. 

Construction 

Outer and inner coils of the variable induc
tanre are "air-wound." Specifications are 
given in Fig. 2. A \(-inch diameter bakelite 
,;haft is passed through small semi-circular 
bends in the center turns of the coils. The shaft 
is supported and centered by the turns of the 
outer coil, and the turns of the inner coil rest 

on it, giving a pressure bearing for rotation of the 
inner coil. Connections between the center di
vided turn of the outer coil and the ends of the 
"l'otor are made by means of two pigtail connec
tions running along the condenser end of the 
bakelite shaft. A thii·d pigtail connection from the 
center of the rotor is carried through the back of 
the assembly for d,c, supply. This, of course, is a 
brief description of a unit built simply for experi
ments. More rigid and dependable construction 
for the rot,ating assembly is considered highly 
desirable for mechanical permanence, and readily 
could be devised. 

The link coil is wound in usual fashion 
around the middle of the tank coil. Coupling is 
tightened or loosened by increasing or decreasing 
t.he number of turns in the link winding. For use in 
unbalanced circuits, with one end of the tank coil 
operated at ground r.f. potential, the link turns 
should be wound near the "ground" end of the 
eoil rather than at the center. If a ennsiderable 
amount of metal is used in the rotating mecha-

(Continued on page 61) 

c, 

r, 
Lt - Center link plnl(-in grid coils (National 

AR16 series). 
-c +c 

-B 
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Scores, VE/W Contact Contest, 1939 
BY UOHEO LEONAllD,* \'E2RZ 

·rHE 1939 Canada-U.S.A. Contest was 
very well received and thoroughly enjoyed by the 
many participants. Scores reached new highs, al
though the contest duration was of fewer hours 
than in previous years. There was plenty of activ
ity in the forty-eight hours of the April 14th-16th 
week-end. Logs were received from 119 VE's 
and 258 U.S. participants. 

Certificates of Merit are being awarded the 
leader in each A.R.R.L. Section. Additional 
awards go to the highest scoring of all participants 
in Canada and in U.S.A. Sections. The fifteen 
highest scorers among VE's and the fifteen highest 
W's follow: 

CANADA 
1 VE3SF 41067 
2 VE2FG :l58fl2 
3 VE2EE :J5250 
4 VFl3APD 3:J035 
5 VE5ZM 32971 
6 VE3GT 32100 
7 VE3ES 30982 
8 VE3AJX ao870 
9 VE5VO an:w8 

10 VE4AGA :m751 
11 VE4SO 28411 
]'' VE4ZC 26841 
13 VE3KE 25542 
14 VE4EO 2,!604 
15 VE3DH 240S8 

UNITED STATES 
W2IOP :J0429 

2 W8JIN 24759 
3 W2JKH 24003 
4 W9UTB 2:J0.58 
.5 WITS 2.1058 
6 W3BES 22·191 
7 WIEZ 21546 
8 W9MLB 2Ja57 
t~ W8HGW 20412 

10 W8CMH 20034 
11 W8NTJ 20034 
12 W3GJY 19845 
13 W9VDY 19467 
14 W2EGG 18711 
15 W9EYH 18144 

Disqualifications 
We have verified carefully the reports of these 

~tations and we have asked confirmation from 
numerous amateurs shown worked in their re
ports. Due to the declaration of a sufficient num
ber of such operators certifying "no contact" on 
the dates in question, it has been deemed neces
sary to declare the following three station,~ dis
qualified, and therefore their scores do not appear: 
VE2EP, VE3QP, VE3AIIV. 

Score Listings 
Scores are listed bv Divisions and Sections, the 

winning station being first listed in each case. 
····., Director of Survey, 1939 W ;VE Contest Committee, 
Les Amateurs Canadient1-Fran~ais de la T.S • .1<'., Lapalestre 
Nationale, 840 Cherrier Street, Montreal, Quebec. 
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The follo"\\ing information accompanies the 
scores: (1) Number of message preambles sent; 
(2) Number of message preambles received; 
(3) Number of contacts confirmed by cross
ehecking all logs received; (4) Number of 
A.R.R.L. Sections worked. Our hearty congratu
lations to all winners. 

t::ANADA 
1Wes.,age Preambles Oontacts Sectiana 

Seore. Bent Receiv('(l Con.firmed Workt:d 

i\1ARITIME DIVISION: 

\'ElEV .16848 159 
MK 12528 120 
AU 12189 120 
EA 11520 162 
('.TJ 10834 119 
OM 2652 52 
ME 2448 49 
DR ~214 42 
OR 1710 38 
HP 1599 41 

ONT.A.RIO DIVISION: 

VE3SF 41067 
APD :J:i035 
GT :,2100 
ES 30982 
AJX 30870 
KE 25.542 
DH 240,58 
AET 22~63 
AIB 21942 
AWX 19147 
X(:J 19074 
SS 18880 
EK 18774 
HB 16576 
AYE 14880 
ARK 14683 
AMK 1348fi 
AUQ 13221 
HE 13117 
EiC 11997 
NA 11781 
AQG 11616 
gF 10927 
,\GB 10791 
AXQ !0626 
KC 9960 
AGX 9936 
AQB 8466 
AQO 7089 
YZ t\786 
IW 6768 
nu 6579 
J<JM 5313 
ATI f.,148 
ASJ\1 4933 
ASJ ,!320 
.\PG 4212 
AIR 3996 
V.l 8078 
PE 2814 
,JF 2677 
.FC 2304 
ZE 2232 
A.TO 2115 
H.F 1.fi!J6 
AMM 1190 
WH 1152 
ACQ 1035 
ACB 6\IO 
AKW 352 
KK 320 
;\TF 153 

255 
238 
220 
204 
210 
195 
188 
183 
160 
176 
187 
154 
150 
129 
126 
130 
122 
124 
138 
1:n 
i16 
123 
118 
109 
l30 
12., 
96 
84 
77 

117 
71 
67 
81 
78 

127 
99 
56 
5i 
57 
67 
fj() 

48 
47 
62 
30 
43 
24 
23 
23 
22 
16 
lO 

153 
112 
l.19 
158 
114 
52 
47 
40 
38 
n 

252 
2:32 
208 
201 
uo 
192 
185 
179 
158 
169 
187 
153 
148 
128 
122 
121 
121 
102 
127 
127 
115 
114 
117 
109 
123 
124 
88 
82 
62 

117 
70 
62 
80 
78 

126 
91 
52 
r.,4 
57 
67 
57 
48 
46 
-rn 
26 
42 
24 
23 
2~ 
22 
16 
7 

74 
5H 
56 
6\l ,,3 
25 
2:1 
19 
11 
10 

125 
113 
108 
99 

110 
104 
106 
\18 
no 
uo 
17 
98 
76 
70 
66 
69 
57 
135 
74 
8 

65 
72 
77 
71 
76 
7fl 
61 
55 
37 
73 
fi2 
41 
fi4 
50 
74 
f14 
43 
40 
34 
41 
37 
29 
:rn 
38 
8 

21 
16 

4 
17 
7 

13 
1 

36 
:rn 
34 
36 
31 
17 
17 
18 
15 
]3 

fi4 
47 
50 
51 
49 
44 
43 
,1-J 
4fi 
37 
51 
41 
42 
43 
40 
31) 
a1 
:m 
:l3 
:n 
:,4 
82 
:n 
88 
28 
40 
:rn 
;;4 
34 
29 
32 
34 
22 
~!2 
13 
23 
4'16 
2-i 
18 
:n 
15 
24 
16 
15 
19 
14 
16 
15 
lO 
8 

1U 
6 
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Jl!lesaaqe Preamble• Contact, ,Section, Message Preamble• Contact• Section, l~core Sent !Received Confirmed Worked Score Sent Received Oonjirmed Worked 
QUEBEC DIVISION; 1llaryland~Delaware.-IN8trict of Columbia Section 
VE2FG 35862 278 278 136 43 W3FPQ 145.53 77 77 ,!:{ 7 J;JE 35250 235 235 115 50 <lYP 14175 76 74 44 7 DR 21279 173 173 84 41 FSP 40.50 38 ;i7 37 4 01 18388 151 148 67 41 HQU 2,59Z :l4 30 20 :1 CR 17556 IB3 ta3 64 44 HJP 180 5 5 4 2 AA 11533 122 111 65 33 

Southern New Jersey JG 6240 80 80 :i7 26 
OL 5016 77 7,5 46 22 W3FAX 15025 80 79 47 7 F_B; 3960 56 f>4 14 24 HRK 6:l45 47 47 9 5 HG 3852 54 53 40 24 HGS 5805 43 43 21 5 HI 3620 \14 87 45 20 GMY 2610 2!) 2\l 18 fi 
BU 2782 54 [j:{ :ia 20 HHY 12!10 11:i rn 7 :l co 2700 6() {it) :i4 15 ECB 486 6 6 6 :1 _J;JJ ~052 r,4 54 :36 l9 USR ,!68 13 13 lO 2 CP 1722 41 41 21 21 HUZ 378 7 7 5 2 BF 882 45 !l\1 24 7 

Weatern New York (iB 408 17 17 JO 8 
W8JTT 3:i16 45 •!3 26 7 VANALTA DIVISION; QXB 8001 65 62 :l6 7 

A_lberta Section RKN 7\l!\8 ·\\l ·1\l 32 6 
.JQJ;J 7614 47 ,!7 34 6 VE4J;JO 24604 197 188 76 47 QQB 6885 51 51 :ia r, nn 1\l737 154 152 8\l 43 Sl'JI 3H04 45 44 ao a ALU la860 110 110 51 42 QUQ 936 2fi 26 18 2 ~'K 13714 115 !07 69 41 DHU 486 9 \j 5 2 AFG 13287 106 100 63 43 QBB 252 7 7 6 2 A.JO 12852 128 124 66 :{4 OCY 121 5 4 1 1 AET '.1558 92 85 60 :l6 

ADW 8266 8.5 82 60 :36 rv e.,tern Penn81JlVania 
ACF (\231 67 67 5 :n W8NT,J ~0034 107 lOfi 70 7 TY 2640 46 42 3'' 20 FlP 11340 60 t\O 3\1 7 

. ~ 
AON 1536 :Jfi 28 17 !(I JSU 6642 4J 41 26 6 AGZ :J!JO 13 i:; 7 10 .TMP 1i985 48 47 :l4 7 AKK 360 15 1,5 l1 8 HUD 25~2 16 16 8 6 ACU 1130 10 10 5 8 8FV ~!208 ~.2 21 16 4 A.IQ 16 fl 5 5 1 .RNH 1512 14 l4 8 4 

British Oolumbia Section KBJ 630 7 7 4 .5 
[YI 216 4 4 4 3 YE5ZM 32971 216 21.5 lll7 51 

VO !!0878 24\l 249 ~9 Ill (\<1NTRAL DIVISION! 
QP 229AO 172 ms H8 4,5 .lllinois 

~¾ !.!1217 180 165 87 41 W9UTB 2:1058 123 121 72 7 16514 187 172 78 46 MLB 21:357 113 113 77 7 FZ 5508 68 68 8 27 WEN [7860 95 94 55 /j HQ :3672 r,1 r.1 2/l 2,4 
VIN 17766 94 114 62 7 Al!'E 2425 ·ID :11 23 n BRO 15309 81 81 52 7 uz 2250 45 45 30 25 MUX 11340 60 60 38 7 AER 945 28 22 17 14 NQI 8311\ 44 44 :J4 7 A.FW 81 9 9 r, 3 VOQ 731:it :19 39 27 7 Ct.JG :l6 6 6 0 2 FFQ H615 :J5 :;5 26 7 ID :l 1 1 ll 1 PNE 4819 26 25 21 1 

PRAIRI!ll DIVISION: RSL 4725 25 25 19 7 
DGK mJ78 1\1 Hl l4 6 .il{anitoba Sect-fon VDX 2()46 21 21 15 7 

VE4AGA 29751 213 209 [01 47 QBA l\J44 12 12 8 6 so 28411 204 199 105 41 OUR 1720 16 16 10 4 zc 26841 195 194 lOll 46 AGV [188 ll 11 8 1 
ALE 15034 132 125 52 :m tiLU 648 ti t) •l •l 
SR 2548 49 49 r, 26 YWS 432 8 8 6 2 

VQE 162 3 ;{ 2 2 
Saskatchewan Section 

ltidiana 
VE4AMQ 20562 151 147 89 46 

W9HKR 1524.1 75 72 45 7 QZ 8910 84 81 fi1 ;rn 
ROF 13419 71 71 45 7 AJA 1960 50 48 27 20 
0KB 12568 67 66 H 7 MX 1080 24 24 18 1,5 
HUV ti709 :l6 !I!\ 27 7 
KBL 4253 ;12 :n 22 5 

UNITED STATES J;JGQ 2916 18 18 11 6 
WCE 864 10 10 3 5 ATLANTIC DIVISION: ZYK 216 4 4 3 2 

'],]astern Pennsylvania Section 
~ Kentucky 

W3BES 22491 119 119 71 . 
W9ZWR 4725 ;{,5 35 27 5 G.JY l\!845 105 10/i f37 7 

ATR 15782 84 84 61 7 Michigan 
AXK 13770 76 74 44 6 

W8CMH 20034 106 l.06 60 7 CRW 8946 71 71 47 7 
PVT 2lti 12 12 9 1 GKO 6075 45 45 44 5 
lFH !08 5 3 3 1 HLU 4158 39 :,8 25 4 

F.UC :l330 37 :i7 23 fi Ohio 8EW 2916 .,~ 27 17 :, .. , 
W8JIN 24759 131 131 73 7 ADE 2754 26 25 18 fl 

HGW 20412 !08 108 62 7 HFE 2674 37 37 24 4 
HLZ 2511 :n 31 16 :3 QOH 15120 80 80 60 7 
HRD 1944 24 24. 17 a OPG 5670 "45 45 26 7 
AHJ 1741 !?2 21 14 3 <.mR 2700 25 25 l6 II 
HRS 810 15 15 10 

., MQC 2520 28 28 22 5 
IAY 162 27 27 17 l! ( Continued on page 86) 
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A Sal ety Kilowatt Transmitter 
So111P ldt>as in Hit1'1-l•orrer Transmitter f-on.str11rtit#n 

B'l:T w. T. BISUOI•.* W9Ul 

Ar,THOUGH the transmitter that is abso
lutely safe in the hands of a careless person has 
not yet been built, many steps can be taken to 
improve the present practice in the construction 
of amateur transmitters. One has only to read 
the past year's copies of QST to prove this point. 
The transmitter described here has been built 
with the express idea of seeing just what can be 
done with available equipment toward building a 
safe compact kilowatt. There are without doubt 
other precautions that could be incorporated; 
however, I believe the most important points 
have been protected with safety devices. 

Of first importance is, of course, the housing of 
the transmitter in a steel cabinet, and the door to 
the cabinet must be provided with an interlock 
~witch so that the a.c. line is broken when the 
cabinet door is opened. A Bud CRl 772 cabinet 
was selected for the job, since it has room built in 
for door interlock switches. Another potential 
hazard that exists in the majority of rack-panel 
t.ransmitters is the plate meters connected in the 
positive side of the high-voltage line. From the 
beginning it was decided to place all meters in the 
negative lead, and surprisin~y few complications 
over the conventional system were encountered 
in doing so. In the oscillator and buffer-doubler 
stages the meter was simply placed in the cathode 
circuit. This has the disadvantage that the meter 
reads the total plate, screen and control-grid cur
rent but it can easily be overlooked, since the 
control-grid current is small and the screen cur
rent is small when the plate current is increased 
upon loading. Resonance is indicated by a less 
pronounced dip in the current due to the screen 
current and control-grid current rising as the 
plate current dips. In the case of the driver and 
final stages there were two possible methods that 
eould be used. Fig. lA shows the method used in 
the oscillator and buffer-doubler stages. However, 
this method reads both grid and plate current and 
was considered a disadvantage in the case of a 
triode, since the grid current can so easily be 
separated from the plate current by one chan12:e in 
the connection, as shown in Fig. lB. This method 
of :i;netering not only makes the meter safe to the 
operator 1 but also protects the meters from possi-

* Engineering Dept., Taylor Tubes, Inc., Chicago, Ill. 
1 Strictly speaking, this does not comply with the Safety 

Code principle that one side of all meters must be grounded. 
However, in this case the grid meter can only be above 
ground by the drop across the plate meter, which will be 
amall unless the plate meter opens up. A 25-ohm 25-watt 
resistor across the plate meter would be an additional pre
Paution. - En. 
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ble breakdown to ground. Although only 100 
watts is dissipated in the bleeders, 200-watt 
bleeders were used, with the idea of making them 
more dependable. Then, too, some allowance 
must be made for resistors mounted under the 
cha~sis, where the air circulation is not quite as 
~ood as it is in the open and the resistors cannot 
be used at full rating. 

The Push-Pull TW-1.'i0 Ampl{fier 
ln keeping with modern practice, the trans

mitter was designed to work in the amateur bands 
from 3.5 to 30 Mc. This required careful selection 
of the tank condensers, since they had to have a 
low enough minimum capacity to tune to 10 
meters and still be high enough un 80 meters. 
Rpacing that would stand 3000 volts and 100% 
modulation was necessary in the condenser, but 
it,s size had to be such that it would fit on a stand
ard chassis pan. The condenser finally selected 
was the .Johnson 100DD90, which has a !fa.shover 
per section of 9000 volts and is approximately 
16 Ji inches long. This length dictated that t,he 

The final amplifier uses a pair of TW-150's and 
features mounting the tuning condenser parallel to the 
front panel. the rotor being driven through geani at the 
center of the rotor shaft. Short lea<lt1 are obtained by 
mounting the neutralizing condensers in a horizontal 
position. The loop hung on the meter at the right is used 
to pick up r.f. for the monitoring oscilloscope. It is con
nected to the cable connector at the extreme right on 
the chassis_ 
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condenser be mounted parallel with the panel, 
since the cabinet is only 16 inches deep. The con
denser fitted beautifully along the front of the 
chassis but this made it difficult to connect a dial 
to the condenser shaft. However, a bit of thinking 
revealed that th-is condenser, like many other 
makes of split-stator condensers, could be driven 
from the center by the use of suitable gears. The 
100DD90 was partially disassembled and a mitre 
gear installed between the two rotor sections so 
t,hat a similar gear would drive the shaft at the 
eenter. The operation was not, difficult, and it 
eould be done with only a hack saw, drill and a 
file, if a lathe were not available. The gears used 
were from the Boston Gear Works, catalog No. 
G465, and cost about one dollar. A small bracket, 
t,o hold the shaft of the driving gear, was fastened 

• 

The •afoty kilowatt i• 
completely self-contained 
in a large metal cabinet. 
The decks, from top to 
bottom, contain the pnsh
pnll final amplifier, switch 
J>anel, exciter unit and 
low-voltage power supply, 
modnlator and modula
tion transformer, recti
fiers and filter, and power 
transformers. Note the 
method of making all con
nections to power supply 
leads, which leaves no 
terminals unexposed.. R.f. 
i.a carried from one section 
to another hy llexihle con
""ntric line. 

• 
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to one of the tie rods, and this bearing along with 
a standard panel hearing mounted on the front 
panel ma.de a substantial mechanical assembly. 

In order to increase the flashover point of the 
tank condenser, the d.c. was removed from across 
the condenser sections as described in the Decem
ber, 1938, issue of QST. This required that the 
condenser be mounted on good l:ltand-off insu
lators and that the shaft be well insulated from 
the panel and dial. One-inch steatite cone insu
lators were used to mount the condenser, and the 
tuning shaft was insulated with a ,Johnson No. 
2fi2 rigid ceramic shaft coupling. 

The final tank-coil assembly, a B & W HDVL, 
was mounted directly on the panel so that the 
coils plug in horizontally. This resulted in a sav
ing of Rome height and gave :,;hort leads to the 
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tank condenser. The neutralizing condensers, of 
the tubular type, were mounted horizontally in 
order to save lead length and to facilitate adjust
ment. 

Another feature of the final amplifier is the 
provision for either individtlal or combined read
ing of the grid current. This was considered im
portant because, although it is quite easy to have 

A B 
Fig. 1- With the plate meter in the cathode circuit, 

it will read total cathode current if connected as at A. 
However, the grid current can be eliminated from the 
reading by connecting as at B. The latter method is used 
in the final amplifier being described. 

imfficient total grid current, it is useful to know 
that the current is dividing equally between the 
two tubes. To prevent loss of bias during switch
ing, 100-ohm one-watt resistors are connecterl 
from each grid return to the positive side of the 
meter. The resistors are in shunt with the grid
current meter but cause a negligible error because 
the meter resistance is less than one ohm. The 
grid circuit consists of a B & W coil assembly 
tuned by a Johnson 100DD20 condenser. The 

, BVL coils are split in the center which makes it 
very simple to meter the grid currents individu
ally as mentioned above. The amplifier as shown 
is extremely stable on all bands. It will not oscil
late even when operated with bias low enough to 
allow considerable plate current to flow. 

A one-turn link is very loosely coupled to the 
plate tank coil and terminates at the base of the 
cabinet, where it can be connected to an oscillo
scope for observation of the wave pattern. One 
side is grounded, eliminating any danger of the 
operator coming in contact with the tank coil via 
the oscilloscope pick up. 

The Exciter Unit 
The exciter consists of a T-21 oscillator, T-21 

buffer-doubler, and a TZ-40 amplifier, and is 
band-switching from the front of the panel. 
Provision has been made for five crystals, one of 
which may be a variable type and adjustable 
from the panel. One of the five-prong sockets 
used for the crystals is connected so t,hat a coil 
wound on a five-prong coil form with self-con
tained tuning condenser can be inserted and con
nected to an el~ctron-coupled oscillator. This coil 
and condenser combination should be tuned to 
half the frequency of the crystal it replaces. This 
makes the oscillator act as a frequency doubler 
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If you have built or are building a 
high- or cw,n medilllll-power _job, you 
have probably run up against a few prob
lems in design. This rig, designed pri~ 
marily for safety, has some thoughts in 
it that are well worth passing along and 
may help you with your own troubles. 

and eliminates the self-oscillation that would 
result from straight-through operation. '.rhe con
nections for this are shown in Fig. 2. All interstage 
coupling is capacitive, to facilitate band switch
ing. The power supply for the two T-21 tubes is 
mounted on the same chassis and delivers 400 
volts. The TZ-40 amplifier stage is connected as a 
balanced-output plate-neutralized amplifier and 
uses a B & W turret assembly in the output cir
cuit. This allows the selection of three bands from 
the front of the panel. The plate voltage for the 
TZ-40 is obtained from the 1750-volt power sup
ply primarily intended for the modulator. This 
voltage is reduced to the proper value by a series 
resistor and a cathode resistor. When the trans
mitter is being keyed the resting current of the 
high-mu TZ-40, with the bias secured from the 
cathode resistor, limits the plate dissipation to 
about :30 watts. This eliminates the need of a 
well-regulated bias supply in the transmitter, 
since the bias supply is needed only for the final 
amplifier. The TZ-40 operates with an r.f. choke 
in the plate and grid circuits and this caused the 
usual trouble of low-frequency parasitic oscilla
t,ions. The plate choke becomes a low-frequency 
tank circuit and the grid choke allows sufficient 

Concentric 
h'netoe.c.o. 

F'ig. 2- 'Either crystal control or e.c.o. can be used. 
by connecting one of the crystal sockets as shown. When 
the switch is in position 1, either a crystal can be used 
in the socket, or the coil and condenser can be plugged 
in and the excitation from the e.c.o. fed in through the 
concentric line. It is only necessary to tune the coil for 
the center of the hand. 

excitation voltage to build up and start a weak 
oscillation. This type of parasitic is only trouble
some when the excitation is removed, as when 
keying, so the proper approach toward elimina
tion was to make the plate choke look like a poor 
tank circuit and at the same time not effect the 
operation on the operating frequency. This was 
done by placing carbon one-watt resistors across 
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The switch panel unit includes all of the control 
switches except the high-low power switch for tuning. 
The metal block at the center of the panel is used to 
operate two toggle switches in the a.c. line simultane
ously, since it was considered that one was not sufficient 
to handle the load. Three toggle switches handle local 
keying, 'phone or c.w. and plate on-off, while three 
others select the various plate supplies for tune-up 
purposes. A six-volt transformer to furnish current for 
the meter lights is mounted at the rear corner, next to 
the plate transformer relay. 

t,he plate choke and gradually reducing the resist
ance until the oscillation stopped with the key 
open. 2000 ohms was found to be the proper value 
in our case. The rig is keyed by breaking both 
T-21 cathode circuits with a Guardian type 
K-100 relav. Six volts from the heater circuit is 
used to wo~k the relay. 

Switch 1•anel 
The switch panel is located between the exciter 

and the final amplifier. The 110 volts a.c. is 
brought from the door interlock switch to t,his 
unit and is distributed to all chassis in the proper 
sequence. Two Bud No. 1269 d.p.s.t. 10-ampere 
toggle switches, which must carry the total 
20-ampere load of the transmitter, are located in 
the center of the panel. These switches are oper
ated in tandem by means of a 
block of metal machined to join 
t.he two handles. Throwing this 
switch turns on all filaments 
and the meter lights. The three 
switches on the right are con
nected in the individual plate 
primaries so that any or all may 
be cut out during adjustment. 
Three switches on the left are 
used to change from telephone to 
telegraph, close the keying relay 
locally, and to operate the plate 
primary relay locally. Parallel con
nections of the latter two appear 
at the base of the transmitter for 
remote operation. All wiring in 
the switching unit terminates in 
nine four-prong Amphenol bake
lite sockets and an Amphenol 92-
01 receptacle. The plate primary 
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relay, a Guardian K-100, and the meter light 
transformer are also located in this unit. 

1Uodulator 
Two 805's are used in the modulator. Experi

ence has proven that they can modulate 1000 
watts input very nicely if only voice is used and 
the plate-to-plate load made slightly lower than 
normal.2 It was debated whether to install a bias 
regulator or use battery bias, and the battery 
won out because it was simple and only 22}-:'I 
volts bias was necessary, with 1750 volts on the 
plates. I,nput to the modulator is through a 500-
ohm line-to-grid transformer. The modulation 
transformer is connected in the negative lead in
stead of the conventional positive lead. This was 
done so that an inexpensive relay could be used 
to short-circuit the secondary when using c.w. 
This method requires only :3000-volt insulation 
instead of 6000. This method c:[oes, however, raise 

(Continued on page 106) 

2 Anderson, "Speech Versus Sine Waves," QST. March. 
11138. 

Fig. 3 - Wiring diagram of the final amplifier. 
C1 - 100-µµfd. per section (Johnson I00DD20). 
C2 --- lO0-µµfd. per section (Johnson l00DD90). 
C:1, C~ - 0.002-µfd., 1200-volt mica. 
C, - 0.002-µfd., 12,500-volt mica (C-D 2:!A-86). 
C, - 0.01-µfd. 600-volt paper. 
L,, L2 - B & W BVL swinging-link assembly. 
La. L4 ---- B & W HDVL swinging-link assembly. 
M1 - 0-150 ma. 
M 2 - 0-500 ma. 
M3 --0-5 ampere (Triplett No. 327A). 
NC------ 0.375,-inch spacing neutralizing condenser (John-

son N-375). 
Rt, R2 - 100-ohm 1-watt carbon. 
RFC -:i00-Ma. r.f. choke (Johnson No. 754,). 
S1 - D.p.d.t. toggle switch. , 
S. - S.p.d.t. toggle switch. 
A, 8 - Connectors (Amphenol PCIM) A is for excita

tion; B is for connection to oscilloscope. 
T1 - 10-volt 8-ampere filament transformer (Stancor 

P6139). 
T.C ....... Thermocouple for use with Ma. 

B 
- BIAS+ +3000 IIOV ,.. 
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Link Coupling for the Rotary Antenna 
,t Tl,rt>e-Element Beam. 11Jitli Continuous Hotation in Eitl1er Direction 

BY .J. lU. BURKE •• IR •• * W5E.HE 

1.\.FTER discarding several different types 
,.f ,;liding contactors in an effort to make a 3-
element rotary beam antenna completely rota
t,able, a system of link coupling was worked out 
which is simple to adjust and is giving splendid 
results. 

From the accompanying photographs it can be 
1"1,cn •that a tuned tank circuit is mounted just 
above t,he rotating mechanism and centered 
itruund the rotating shaft. For 20 meters this pan
cake-type coil, a ·thought carried over from the 
,,ld spark days, has four turns of ¼-inch copper 
tubing spaced approximately ,1 6 inch, with a 
mean diameter of 10 ¾ inches. The 3-plate tuning 
enndenser has a capacity of about 15 µ.µfd., with 
0.2-inch spadng between plates. This tank is fed 
with an ordinary 000-ohm untuned open-wire 
line, using slightly less than one turn of the an
tenna 1·oil itself as the coupling link. The other 
,,nd of the 600-ohm line is linked directly to the 
µlate tank by one or two turns placed around it. 
This keeps the d.c. plate voltage off the transmis-
1<ion line. Tuning these two link-coupled tanks is 
quite conventional. The one-turn antenna cou
pling link (10¼ inches in diameter) is attached 
to but insulated from the rotator shaft and turns 
with the beam. Ai?, shown in the photograph, this 
link is ,;paced approximately ~.Ji inch from the 
pancake coil. 

A i,;hort coaxial cable is used to current feed 
the driver radiator of the 3-element beam from 
the one-turn link. The impedance at the center of 
the radiator element is quite low, amounting to 
Home 10 or 15 ohms. The cable shown in the dia-

" J.315 South College St .. Tyler, Tex:u,. 
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gram was colliltructed from two concentric tubes. 
The outer tube is ¾-inch thin-wall electrical con
duit, measuring 0.82-inch inside diameter, and the 
inner tube is }/i-inch hard-drawn copper water 
pipe measuring 0.62 inch outside diameter. 1 %2 
threaded studs are soldered to "center" in the 
~horter l,/:Hnch copper pipe and act as supports 
for the inner conductor . .Tohnson No. 45 feed
through insulators were used to insulate and space 
the tubes, t1sing the short end with the glazed
porcelain cone tip. The gaskets supplied with the 

600,2 line to transmitter 

Fig. 1 -·-The 600-ohm line from the transmitter is 
tapped on to one turn of a 4-turn tank coil which is 
tuned by condenser C. A one-turn pick-up coil is in
ductively coupled to the four-turn coil and feeds the 
antenna through a short section of coaxial line. 

illilulators were shellacked in place to keep out 
moisture and to keep the tube spacing correct. 
This cable has 1/10-inch air spacing and a much 
longer glazed porcelain insulation pat,h. The en
ergy transfer is good, with no noticeable heating 
at the 500 watts input used. The impedance 
figures to be about 16 ohms from the formula, 
which is a fair match for the low-impedance 
radiator. 

The :!-element beam uses tR,nth-wavelength 
spacing for t,he reflector and 0.15-wavelength 
spaeing for the director, as recommended in the 

• 

The continuously-rotatable three-ele
ment beam mounted on the rooftop, with 
part nf the weatherproof housing re
moved to show the inductive-coupling 
system. 

• 
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Herc is a straightforward solution to 
that bugaboo of rotary antennas: the 
feed problem. lnduetive coupling, a 
simple re.-ersible drive, and an easy-to
build direction indicator make this a 
worth-while article for the 99% inter
Cfited in rotatable antennas. The other 
1 % can learn something, too. 

A dose-up of the drive gear reveals the direction
indicator switch under the gear. ~ 

The antenna coil, its tuning condenser, and the one
turn pick-up loop can he seen at the top of the photo
graph. The gear drive for the shaft is shown at the bot
tom, belt-driven hy two motors which allow rotation in 
dther direction. In use, the whole unit is coverecl by a 
weatherproof housing. 

Premax Technical Bulletin H-3. Tuning of such 
a beam has been thoroughly covered in previous 
articles, and needs no further comment. 

lJirection Indicator 
The direction indicator uses an A.R.R.L. radio 

map of the world, mounted on .1i-inch plywood 
with picture molding around it. Tyler, Texas, 
was located on the map, and a pin-hole made 
through into the plywood. The map was removed 
and a 16-inch circle drawn with this point as the 
center. Twelve points were located on the circle 
corresponding to the hour markings on the face 
of a clock, with 12 o'clock pointing due north. 
Holes were drilled at all these points to take 6.3-
volt dial lights. The map was remounted and dial 
lights were inserted from the rear so as just to 
touch but not break the map paper. Red lines 
were then drawn on the map from the eenter 
(Tyler) through each light to the edge of the map. 
The lights are connected through a small fila
ment transformer, and a 12-wire cable was run to 
the contactor on the rotor mechanism. The pho
tograph shows the details of the contactor. The 
phosphor-bronze contactor bridges between con
tacts as it passes around, so that either one or two 
lights are always burning. This gives 12 single 
direction points on the map, and 12 additional 

----r--------j_;_/ 
O.h2'' i"';' _:-,e_-_:-,, 1 ,-----' / 1.;j-t--,, 

--·-- - ---- _L,._filJ 

Solder here t/ 
inside of copper pipe 

Vig. 2 -- The coaxial line from the pick-up !'oil to the antenna is made of thin-wall electrical conduit with a piece 
of ½-inch copper tubing running through the center. Parts of feed-through insulators support the inner conductor, 
and the line is made weatherproof by sealing at both ends. 
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intermediate points when any two lights are burn
ing. The dial lights shining through the map paper 
give a soft and pleasing effect. 

The rotor mechanism uses two ,½0-hp. Emer
son motors arranged so that the beam is reversi
ble and continuously rotatable from the operating 
table. A grounded metal eover protects the mech
anism from the weather. 

Adjustment 
Standing waves on the 600-ohm line were re

Juced to a near minimum by adjusting the cou
pling turns on each end of the line. A few inches 
of wire and a flashlight bulb were used as an 
indicator. The coupling was adjusted between the 
r'.oil and the one-turn link (this link is located 
above the antenna coil and connects to t,he co
axial cable) until correct final amplifier loading 
was obtained. Naturally, there is some interlock, 
and it is necessary to tune first one and then the 
other. It is also well to choose a length of line 
which is not resonant at or near the frequency 
used. 

Results have been very satisfactory both in 
transmitting and receiving, and many excellent 
reports have been obtained. Although tuned for 
the middle of the 14-Mc. 'phone band, it seems to 
work well from one end of the phone band to the 
ot,her. 

Photographs are by ,T. Heath Lamb, \VfiPH. 

New Method of Rating 
Transmitting Tubes 

EVERYBODY knows that a tube doesn't 
immediately blow up when it's pushed a bit, be
yond the manufacturer's ratings, but the tan
talizing question is: Just how far can the pushing 
be carried on? And, supposing the life is shortened 
thereby, how much more power can be taken from 
the tube before it becomes cheaper to buy the 
next larger tube rather than overload the small 
one'? 

A new system of dual ratings introduced by 
RCA Manufacturing Company, taking into ac
count the difference between the kind of operat
ing done by amateurs and that in commercial 
work, should help to answer some of these ques
tions. We quote from a statement on the subject: 

"Instead of one set of maximum ratings for each 
tube type, two sets of maximum ratings are given. 
These ratings are designated 'continuous com
mercial service' (CCS) and 'intermittent com
mercial and amateur service' (ICAS). The COS 
ratings are essentially the same as the former 
maximum ratings. The ICAS ratings, however, 
are considerably higher, permit the use of much 
greater power input, and provide a relatively 

(Continued on page Of!) 
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CtYDE GARDNER, owner and operator of 
amateur radio station W6KOT at 1178 Esperanza 
Street, Los Angeles, Calif., passed away on Fri
day, September 22nd, at around midnight. From 
all indications he did not "Switch to Safety." 
The facts are obscured due to the fire, but I will 
try to give all the information available. At about 
10:30 P.M. on Friday night, Clyde left the house 
telling the folks he was going out to the shack to 
see who he could work on his new rig. He had re
cently rebuilt it to high power. He was always 
joking about his going high power. This time, 
according to all reports, he was running about 27 
watts to a 6L6 final on 160 'phone and 40 c.w. He 
haJ a typical ham shack in a part of his garage 
with cement floor, no safety switches, one door 
with a Yale spring lock, and one window. The 
door and window were both closed. About mid
night, his sister-in-law Raw the garage on fire. She 
rw;hed out to investigate and found the door 
locked from the inside by the spring lock. She 
then called the fire department. They arrived in 
time to save the surrounding buildings, but when 
they broke into the ham shack there was Clyde 
(fardner, lying on his back, his feet pointing 
toward the transmitter as though he had fallen 
away from it. There was no indication of electri
eal shock due to the condition of the body, third 
degree burns all over it. However, it does not 
s,:em possible that, Clyde could have died by the 
fire alone. It is more likely that he received a 
shock which may have caused him to lose con
sciousness. Or he eould have received a shock 
Rtrong enough to cause him to fall on his back and 
strike his head on the cement floor. There he lay, 
while the fire, which started from an unknown 
source in the vicinity of the shack, consumed his 
body. All evidence was destroyed in the flames. 

One report claims he was found with the head
phones still on his head, but no confirmation of 
this detail could be had. The highest voltage 
around was 1000-volt a.c. before it went to the 
rectifier. Summing it up, everything points to 
t,hese fact:;: Clyde received a shock, caused a 
short circuit in the power lines which resulted in 
the fire, and fell to t,he floor unconscious. His 
sfater-in-law was unable to get to him due to the 
lock on the door and window - so in your 
"Switch to Safety" campaign add spring locks to 
the taboo list. 

Clyde Gardner was 29 years old and unmar
ried. He had been active ever since he received his 
ticket in 1934. 

-·- Ralph Click, TV6ilIQM, S.C.M. 
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A New Method of Measuring A.C. Voltages 
,-lpplging tl,e Cathode-llag Oscilloscope to tl,e Slide-Bae/, Voltmeter 

BY GEORGE S. W ACBTHAN * 

T ms is an account of a method of measur
ing a.c. voltages with cathode-my tubes of the 
electrostatic-deflection, medium- or short-per
sistence screen, type, with deReriptions of the 
equipment needed and used in the experiments 
:µertaining to the development of the method. 

Theoretical Considerations 
Considering a cathode-ray tube of the type 

described above, with the various electrode volt~ 
ages adjusted to give a sharply defined spot on the 
Hcreen and one vertical and two horizontal de
flecting plates grounded; suppose a positive 
potential of 100 volts with respect to ground is 
applied to the free vertical deflecting plate as at 
.t, Fig. 1. The spot will move up vertically away 
from its normal position near t,he center of t,he 
screen a distance proportional to the voltage 
applied to the plate. 

Now, if a negative potential with respect to 
ground of 100 volts is applied in series with the 
positive potential and ground as at B, Fig. 1, so 
that the two voltages oppose one another, the 
;;pot will immediately move back to its exact 
original position. Therefore, the voltage necessary 
to deflect the spot back to its original position 
may be taken as an exact measure of the voltage 
necessary to move it away. This applies to either 
set of plates, of course. 

It should be possible, theoretically, to measure 
the spot's distance at any point on the screen 
from its normal position in terms of the voltage 
necessary to deflect it back to this position. Prac
tically, this is true except when the spot's posi
t,ion is indistinguishable from its position at any 
other point on the screen, such as in the case of a 
solid pattern or when the image or signal is of an 
irregularly recurrent or transient nature. 

In case one or more a.c. voltages may be ap
plied to either or both sets of plates, either sepa
rately or simultaneously, the important thing to 

* 2737 Boas i:ltreet, Penbrook, Harrisburg, Pa. 
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fi'ig. 1 --· Simplified diagram of a cathode-ray oscillo
scope tube as used in the slide-back voltmeter. 
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remember is that any image that appears on the 
screen is caused by a more or less rapidly moving 
.~pot which, because of the persistence of vision of 
the eye, is caused to appear as a single image in
stead of a moving spot. Thus any point on any 
pattern appearing on the screen may be con
sidered as a single spot which may be measured as 
before stated. If a linear-time base is used to 
~weep the spot along one axis, the voltage/time 
relation may be determined. 

Equipment Needed 
Three things are apparently necessary to make 

even the most rudimentary measurements by this 
method: First, of course, a cathode-ray oscillo
scope of some sort or other; second, a source of 
variable d.c. voltage with which to bias or return 

Fig. 2 --The set-up used in making the measure
ments. The oscilloscope on the left is connected to the 
d.c. voltmeter at the rlght by two l:lexible leads. Reading 
from left to right 011 the voltmeter, the controls are: 
range switch, r.m.8. toggle •witch, and the potentiom
eter which controls the d.c. output. 

the spot to normal or some other reference point; 
and third, a d.c. voltmeter with which to measure 
the variable d.c. voltage. 

The oscilloscope may be of any type employing 
a cathode-ray tube of the electrostatic type, from 
the sinlplest composed of the CR tube and its 
associated power supply to t,he most elaborate 
with its amplifiers and linear sweep, according to 
the kind of signal to be measured and the amount 
of information to be gleaned from it. However, 
there must be some means provided whereby a 
variable d.c. voltage can be connected in series 
with the free deflecting plate to which the signal 
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If you own au oscilloscope and a half
way decent d.c. voltmeter, there's no 
reason why you can't measure a.e. 
voltages within normal ranges. The 
method described here gives you n1ore 
accuracy than you could normally ob
tain. 

t,o be measured is applied, usually the vertical 
one. Also, a transparent screen with at least two 
lines ruled on it at right .angles to each other 
across the center is essential This screen is placed 
in front of the tube's screen and the lines used as 
reference when biasing the spot during a measure
ment. It should be mounted so that one of the 
ruled lines is parallel to the horizontal or "X" 
axis of the tube, or the line drawn by the spot 
when it is deflected horizontally. The other line 
should then be parallel to the vertical or "Y" 
axis of the tube. Usually it is simply a matter of 
mounting the screen centrally before the tube and 
t,hen rotating the tube until its axes and the 
,;creen's lines coincide. In some casei; it ii; im
possible to place the screen and the tube so that 
both lines are parallel to the axes of the tube, and 
in such a case it is best to place them so that the 
horizontal line and the horizontal axis coincide 
as most of t,he voltage measurements are made 
with the horizontal line as a reference. The verti
(,al line is used in determining the voltage-time 
rPlation of a signal. 

The source of variable d.c. voltage can be any
thing that is capable of delivering enough voltage 
to deflect the spot from one edge to the center (or 
vice versa) of the tube used, at a current of from 
5 to 10 milliamperes and with very little ripple 
(1 % or less). A potentiometer is used to vary the 
voltage. In some cases the centering controls on 
the oscillograph will serve as the source of vari
:1ble d.c., provided there is enough range of 
voltage. In any case the output should be variable 
from zero up to as high as necessary. 

Almost any good d.c. voltmeter with suitable 
rnnges will serve as the measuring instrument. 
That is, one that is sensitive enough not to over
load the variable attenuating control on the d.c. 
source. 

Various combinations of these three units may 
be used. They can be combined in one unit or may 
be separate; other combinations may be used to 
:;uit individual needs. Obviously the single unit is 
to be preferred. 

Equ(pment Used in Experiments 
The equipment used in developing this method 

of measuring a.c. voltages was all straightforward. 
Fig. 2 shows the oscillograph and d.c. voltmeter 
set up to make a measurement. 

The ORO is a home-built affair employing a 
9L3 CR tube. It is self-contained, having its 

50 

power supply, linear-time base, vertical umpllfier, 
and CR tube contained in one unit. Its unusual 
feature is the i;horting-type 'phone tip jack 
through which a variable d.c. voltage may be ap
plied in series with the free vertical deflecting 
plate of the 913 and the vertical centering control. 
Fig. 3 is a schematic diagram of this feature. Thi:; 
same means of inserting a d.c. voltage may be 
used with the horizontal plates. 

The 1- to 2-megohm resistor, R2, connected 
1wross the 'phone tip jack, is to keep the circuit 

I F'--o ?1:i1!: 

) rt:~ i 
-=- ~ l o.Clnout 

:•o vertJ'Cal 
=terim; control 

Fig. 3 -· Schematic diagram of the input to the CRO. 
C1 -· 0.25 µfd., 600-volt paper. 
C2 - 0.5-µfd., 600-volt paprr, 
R, -··• 1 megohm, .Hi-watt. 
R2 - l to 2 megohms, .½-watt. 
J - Shorting-type 'phone jack. 

continuous from centering control to plate when 
the jack is opened and in no way affects the ac
curacy of a mea:;uremcnt. The 0.5-µfd. condenser, 
C2, is necessary to by-pass any ripple that may 
appear in the circuit. 

The d.c. measuring equipment is an 0-l-ma. 
meter. There are five ranges available through a 
~elector switch. The ranges used in conjunction 
with the CRO and power supply are: (1) 100-volts 
peak, and through an auxiliary s.p.s.t. toggle 
switch, 100-volt r.m.s. direct-reading range; and 
(2) a 250-volt peak indirect reading range; i.e., 
on range 2 the scale of the milliammeter must be 
multiplied by 2.5 and the product taken as the 
voltage indicated by the instrument. This latter 
range ii; used only in making peak measurements 
between 100 and 150 volts. 

A 4-prong tube socket is mounted on the back 
of the instrument case into which the cable outlet 
from a portable power supply is plugged when 
measurements are to be made. The output of the 
power supply is fed from this socket through an 
attenuating network which includes the potenti
ometer, the control knob of which may be seen in 
right center of the panel of the instrument. The 
variable d.c. output is taken from the negative 
end and the movable arm of the potentiometer. 
It is fed directly across these jacks through ap
propriate series dropping resistors on each of the 
two ranges by means of the range switch. J!'ig. 4 
is a schematic diagram of the circuit showing the 
various parts of the instrument used in these two 
ranges, including the attenuating network and 
socket. 

Sw,. and R4 are used only when reading r.m.s. 
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.Vig. 4 - Circuit of the d.c. voltmeter. 
R1 - 267 ohms. 
R:,-99,700 ohms. 
Rs - l.500,000 ohms. 
,1{4 - 41,400 ohms. 
R5 - 50,000 ohms, 1-watt. . , 
R6 - ;;0,000-ohm potentiometer lCRL, No. I taper). 
M _ .... 0-1 milliammetcr. Resistance uf 33 ohms. 

R1, R2, Ra and R4 are adjusted to 1 %. 

voltages of signals whose waveforms are sine- or 
very ·near sir;e-wave in character. Referring to 
Fig. 4, with Sw1 in position 1 and Sw2 closed, the 
meter is connected through a 99, 700-ohm re
sistor, R2, to the variable d.c. output jacks and 
reads directly the d.c. equivalent of the peak 
voltage of the signal. With Sw2 open, a 41,400-
ohm resistor, R4, is connected in series with the 
negative lead to the meter, and the meter read~ 
directly the d.c. equivalent of the r.m.s. value of 
t,he si~nal. Because of this resistor the meter 
actually reads 70.7% of the voltage across the 
output terminals. For a full-scale deflection of 1 
ma., 141.4 volts must be applied to the terminals; 
i.e., the output voltage is actually 1.414 times 
that indicated by the voltmeter, or the voltmeter 
indicates 0. 707 ~f the voltage over the terminals, 
thus indicating the r.m.s. value directly in volts. 

rt is readily seen why this is so. Suppose we 
have a symmetrical sine-wave signal on the screen 
whose r.m.s. value is known to be 100 volts. Its 
peak value is, therefore, 1.414 times this value, or 
141.4 volts. As it will take 141.4 volts d.c. to 
bias the upper tip of the image down to the upper 
,idge of the reference line, and the meter reads 
0.707 of the variable d.c. output from the d.c. 
:;ource with Sw2 open, then 0.707 >< 141.4 = 100 
volts, the d.c. equivalent of the r.m.s. value. 
Biasing and adjustment of the image is explained 
later. 

The (le. source or power supply furnishes 
about 375 volts at 50 ma. Nothing further need 
be said about it except that it is quite well filtered; 
in all other respects it is similar to any other a.c. 
power supply. 

Practical Considerations 
We shall now consider the practical aspects of 

making measurements. After the ORO has been 
turned on and allowed to warm up for a minute 
or so the first adjustment is to focus the spot on 
the s~reen. Too ~uch care cannot be exercised in 
doing this - the spot should have a very de;1icite 
sharp outline when properly focused. The size of 
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the spot is immaterial so Ion11: as it is prope!IY 
focused and only peak mea:,mrements are bemg 
taken. If measurements other than peak (those 
involving details of a signal) are to be made, the 
spot should be as small as practical yet bright 
enough to be seen without too much eye-strain. 
If a horizontal sweep, either linear or otherwise, 
is to be used, the sweep should be applied and the 
line caused by the spot should be adjusted until 
it is of uniform width, and its upper and lower 
edges are sharply defined throughout its length. 

Since when the spot m deflected horizontally, 
the spot or line has a finite width, it must be dis
placed enough to bring one of its edges even with 
one of the edges of the horizontal reference line 
on the transparent screC11; upper edge even with 
upper edge, as at A, Fig . .5, if measuring the upper 
half, and lower edge even with lower edge, as at 
R. Fig. 5, if measuring the lower half of a si1:,rnal 
as seen on the screen of the CR tube. This adjust
ment minimizes one of the chief sources of error. 
The necessary displacement of the spot or line is 
brought about by varying the vertical <·entering 
control by the correct amount. 

This brings us to another point in question: 
whether to measure the positive 01· negative half 
of a signal. (The portions of the CR tube's screen 
in which the positive and negative halves of an 
image appear may be determined by applying a 
positive d.c. voltage to the free vPrtical deflecting 
plate and noting which half of the screen the spot 
is deflected into; in which case any portion of any 
image appearing in that half is positive and any 
portion appearing in the other is negative. In this 
case the horizontal reference line is used as the 
dividing line.) It is immaterial which half of a 
;:ymmetrical signal is measured - either one will 
do --.. but the decision as to which half of an 
asymmetrical signal should be measured lies en
tirelv with the operator and his judgment and 
dep~nds on the requirements of the case. 

The most important part of all entails the 
biasing of the spot or image. :F'or example, sup
pose we want to measure the peak voltage of the 
upper half of an image or respective half of a 
:.;ignal. This may be done either with or without 
horizontal deflection of the spot. After the spot 
has been focused properly and adjusted as de
scribed before and the spot or line is adjusted 
upper edge to upper edge of t.he reference line, 

CATHODE RAY TUBE 

A Hortzontal Aim" ~ic;terence b~~ Spot - . 

~ A '--/ B 

Fig. 5 - Showing how the adjustm_ent of the spot or 
line depends on whether the voltage 1s to be measured 
above or below the reference. 
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the signal is applied to the vertical plates, the 
voltmeter connected to the output of the d.c. 
power supply and the variable d.c. output con
nected to t,he shorting type 'phone tip jacks on 
the CRO. Now all that is necesHary is to adjust 
the bias until the very upper tip of the line or 
image that appears on the screen is even with 
the upper edge of the horizontal reference line. 
This is done by adjusting the potimtiometer on 
the instrument panel of the voltmeter; i.e., by 
varying the output of the d.c. ~upply, and then 
noting the voltage indicated by the voltmeter. 
This reading is equal to the peak voltage of the 
upper half of the image or the respective half of 
the signal. In case the image moves up instead of 
down when adjusting the potentiometer, reverse 
the leads connecting the variable d.c. voltage to 
the ORO. 

The same procedure is carried out in reverse 
when measuring the peak voltage of any part of 
any image appearing in the lower half of the 
:sereen, i.e., the lower edge of the spot or line is 
adjusted until it is even with the lower edge of the 
reference line, and the signal is applied and biased 
until the very lower ti.p is again even with t,he 
lower edge of the reference line. The voltage can 
then be read from the voltmeter. Fig. 6 illus-

Fig. 6 - Normal position (A) of image just prior to 
making a measurement, and (B) image ad.iusted to 
measure peak voltage of upper half. 

trates the various positions of the image, including 
its normal or unbiased position, when properly 
hiased for peak measurements. 

Time Relations 
To locate the spot's relation to time simply 

means to determine its position with respect to 
t.he beginning of a cycle, in electrical-time · de
grees. This may be done easily if a linear time
hase is used to sweep the spot along the horizontal 
uxis, the horizontal and vertical reference lines 
are parallel to the X and Y axes respectively, and 
a means is provided whereby a variable d.c. 
voltage can be applied in series with the plates 
to which the linear sweep voltage is applied. For 
example; if the conditions outlined above are 
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Fig. 7 - Illustrating the points measured for deter
mining the percentage of modulation. The three usual 
types of images are shown. 

met, it is then necessary to apply the linear
sweep voltage to the horizontal plates and make 
it,~ amplitude as great as is consistent with good 
linearity. Next, the horizontal line created by the 
moving spot should be adjusted to the horizontal 
reference line as in taking a measurement of the 
peak voltage of a signal. The signal is then ap
plied to the vertical plates and the sweep fre
quency adjusted until two or three cycles appear 
on the screen of the tube. After choosing one of 
the cycles to meatlure, the point at which it be
gins (i.e., one of the points at which the spot 
crosses the zero or horizontal reference line) is 
adjusted to the junction of the horizontal and 
vertical reference lines by means of t,he horizontal 
centering control and the variable d.c. voltage 
supply is connected in series with the horizontal 
deflecting plate and centering control of the 
ORO. 

The tube is then biased until the end of the 
cycle, Pt, is at the same position on the screen as 
t,he ·beginning was before. The voltage indicated 
hy the voltmeter., Yi, is noted. The point on the 
curve of the cycle whose position in dectrical
time degrees is to be found, P2, is selected, and 
t,he d.c. voltage on the horizontal plate is again 
varied until this point is even with the vertical 
reference line. The voltage, V2, is read from the 
voltmeter and noted. The position of P2 in elec
trical-time degrees is found by: 

P o •·- l.:'.j_ ,. , "'60 z - lt1 1~ ... o 

To measure a point on the slope of a curve a 
linear time base should be used, the point ud
j usted to the vertical reference line, and then 
biased up or down to obtain the voltage. 

Percentage of 1Uodulation 
To measure the percentage of modulation of an 

r.f. signal it is only necessary to follow the same 
general procedure for focusing and adjusting the 
spot or line as before and then measuring the 
voltages represented by O to Dt, and O to D2, 
Fig. 7, by biasing D1 and D2 down to the hori
zontal reference line respectively. The percentage 
of modulation is then found by substituting in the 
equation: 

Do.-D, 
% Mod. - JJ~+···· D >: 100 

~ l 

A word about the accuracy attainable with this 
method of measurement. The accuracy of adjust
ment of the spot or line to the reference line may 
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be held within less than 1/100 inch or 1 % of the 
diameter of the 913's screen. This figure may vary 
with different persons as ff depends somewhat on 
the operator's eyes. In my own case, I have found 
my error in adjustment to be approximately 
0.008 inch or 0.8% of the diameter of the screen. 
When measw-ing a signal of 100 peak volts this 
would be equal to an error of approximately 1.6%, 
as the measurement is made from one peak to the 
reference line at the center of the screen.1 

This is well within the 2% full-scale error which 
is the maximum guaranteed for the meter used as 
the indicating device in this case. The error in 
adjustment in per cent of signal is approximately 
inversely proportional to the size of the image or 
amplitude of the signal; for instance, if there is an 
initial e.rror of 1.6% at 100 volts, this will rise to 
2.5% at 50 volts, 5.25% at 20 volts, and approxi
mately 10% at 10 volts. Therefore, the larger the 
amplitude of the signal the less the error of the 
measurement. As for the error due to the meter, 
this may be minimized by using a more accurate 
meter or by adding additional low voltage ranges, 
say ,50-volt and 25-volt ranges, or both. On 
measurements below 10 volts the error of adjust
ment becomes too great to make such measure
ments practical. 

As the impedance of Ci, Fig. 3, varies with fre
quency it will introduce an appreciable error 
when measurements are made on the lower fre
quencies. The impedance of this condenser equals 
5,400 ohms at 120 cycles, 10,800 ohms at 60 
cycles, and 21,600 ohms at 30 cycles, introducing 
errors of - 0.5%, -- 1.0%, and -- 2.0%, re
spectively. 

There is one precaution to be observed when 
setting up the equipment to make a measure
ment, and that is to make certain that there is no 
direct connection between the ORO and the d.c. 
power supply other than the two connections to 
the 'phone jack in series with the free vertical 
deflecting plate and the vertical centering con
trol. For instance, if the CRO chassis were di
rectly connected to the negative side of the power 
supply while the two leads to the 'phone jack 
were connected, the centering voltage from the 
vertical centering control would be shorted to 
ground and the control would cease to function as such. In any case, whether the bias or d.c. 
source and the ORO are combined in one unit 
or are separate, they should be isolated from each 
other except for the two leads or connections in 
series with the free plate of the CR tube. 

The voltage limits of the tube, a 913, may be 
extended by an attenuating network of the paral
lel element type in case voltages in excess of 150 
volts peak are to be measured, and by amplifiers 
in case voltages lower than 10 volts are to be 

1 Sincewritingthisstory, Mr. Wachtman has found that 
t,he accuracy can be increased by using a larger tube. A 
906 with 1000 volts on the number 2 anode gives only one
third the error oi the 913. -Ed. 
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measured. When an amplifier is used it is neces
sary either to calibrate it or use it as a vacuum 
tube voltmeter. In the latter case the CR tube 
is used merely to indicate false zero. 

Heretofore when measuring voltages with a 
CR tube it was necessary to know its deflection 
sensitivity, whereas it has very little effect on the 
accuracy and need not be known when using the 
method just described. There are several other 
advantages to the use of this method, chief among 
which is the greater accuracy than that obtained 
by using the older one of calibrating the screen of 
the CR tube in volts/inch or volts/mm. deflec
t,ion. Once this system is mastered it is very easy 
to take measurements of almost any type of 
signal. 

U.H.F. Contest and Relay
November 4th-5th 

THE September relay was acclaimed. The 
gang asked for another. Here it is. And don't think 
we're not going on to have more fun. Five-meters, 
and 2}:i- are year 'round bands. A surprisingly 
large number of operators have u.h.f. gear along
Aide low frequency transmitters and are just 
looking for chances to test it out. Here's our 
chance! 

Scoring Contacts: List all different stations 
worked in the contest period, which is November 
4th (Saturday), 3 P.M. local time, to November 
5th (Sunday), 11.59 P.M. local time. Beside the 
calls show the location of these stations, obtained 
as you work them, for points claimed. For 
stations 

Under 50 mile.s, score 1 point 
50 up to 100 miles, score 2 points 
100 up to 300 miles, score 5 points 
Over 300 miles, score 10 points 

.For originating and sending a five-to-ten word 
test message, specifically addressed to remote 
sections of the country, as in September (one 
message only may be started per station) and 
mailing copy, with handling data to Hq., 10 
additional points may be credited. Likewise, 
for relaying such messages away from the starting 
point and submitting copies, count 3 points each, 
1 for receiving by radio, 2 for each relay onward. 
Operators subject to the difficulties and incon
veniences of working at field locations under 
portable designation, "may multiply the sum of 
their contact and relaying scores by two. 

U.H.F. Certificate Award: Each participant 
who sends a "station worked" list, with message 
copies attached, and a claimed score, will receive 
a special A.R.R.L. certificate showing his score 
and how many stations were worked, in this activ
ity. It's a neat certificate that will be valued as 

((Jantinu,,d, an pags 118) 

53 



The Portable at W7 AW 
,'1 Complete l,.om-Po,r,er 'Phone and C. lV. Hit, 

BY I. VEE IVERSEN.* W'7AW 

Tms transmitter is the result of several 
years of operating portable transmitters of vari
ous kinds. I have tried to discard all of the unde
sirable features and retain only the good ones in 
the rig to be described. 

Since I work portable a good portion of the 
time and have learned about what minimum 
power I can use and still get satisfactory results, 
I designed this transmitter by starting with the 
final stage and working backwards to the oscil-

lator. I knew fromexperienee that 14 Mc. was the 
best band for my operation because of antenna 
limitations and past experience with the other 
bands. For an antenna I selected a half-wave 
center-fed horizontal radiator made of fixture 
wire (the flexible kind used for wiring home
lighting fixturesi, i;o that it can be put up 
and taken do\\n v.-ith the least trouble. 
For feed line I use the twisted-pair trans
mission line sold for use with b.c.l. all-wave 
antennas and, in 1:1pite of its reputation, I 
have never had any of this line break down 
from voltage or other causes, and some of 
it has been used for over two years in all 
kinds of weather. The antenna· and trans
mission line arc coiled up together when not 
in use. 

I found the best dimensions for the 
"Y" match from the t,ransmission line to 
t,he flat top to be 20 inches on each side of 
t,he triangle, for 14-Mc. operation. My 
antenna is seldom over 10 to 15 feet above the 
ground, but it gets out in good style, if the 
results obtained in operation are any indication. 

*Offir.A of Chief Bn,rineer, Northern Pacitic Railway. 
:41,. Paul, Minn. 
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The Circuit 

An RCA 809 was selected for the output tube 
and, since this tube is not too easy to drive, 1 
decided to use an 802 as a Tri-tet oscillator-buffer 
for c.w. operation. Using 7-Mc. crystals and dou
bling to 14 Mc. in the plate circuit, the 802 Tri-tet 
drives 20 mils grid current through the 3000-ohm 
grid leak of the 809. 

I wished to have the final tank single-ended, to 

• 
A general view of the r.f. ot~,tion shows the 

power supply along the rear of thr. rhassis and 
the r.f. portion along the front. The r.f. compo
nents, from left to right, are cathode coil (nnder 
shield), crystal and 802 oscillator, 802 plate 
tank coil, interstage shield, 809 grid <'Oil and 809 
plate coil. The controls and jacks along the 
front, from left to right, are cathode condenser, 
line switch, key jack, oscillator tank condenser, 
oscillator plate-current jack, 809 grid-current 
jack, 809 grid condenser, 809 plate-current jack, 
plate-voltage switcb and 809 plate tank con
•1t>nser. 

• 

make it simpler to feed the twisted pair transmis
sion line to the antenna, and this made grid 
neutralization necessary. I used one mesh of a pi 
network for combined final tank circuit and 
antenna feed, the condenser feeding the trans
mission line to the antenna being a fixed one. As I 

A view underneath the chaseis of the r.f. unit shows 
the location of the components. Note the plug-in antenna
coupling condenser, C25, on the right-hand side just 
below tbe plate tank condenser. 
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It takes more than spending most of 
'his time away from home to reduce an 
old-timer's interest in amateur radio. 
This is the story of a portable for the 
traveler who has 110 volts a.e. available 
at his stops hut not much else. 

use the same antenna and run the 809 to full load 
all the time, the fixed capacity works out nicely 
and takes up less space than a variable. The har
monics seem to be attenuated greatly with this 
coupling network. The coupling condenser is 
mounted on GR banana plugs, so that it may be 
changed quickly or a variable condenser used. It 
may be shorted out if a coupling link is used or if 
some other type of antenna becomes available. 
In my case, to load the 809 to 100 mills this con
denser is made up of five 0.00015 µfd. 5000-volt 
mica condensers in parallel. These condensers are 
operated in parallel to allow for the heavy cir
culatmg current they have to carry. 

The grid and plate coils for the 809 are Decker 
r•oils that plug into five-prong sockets. The plate 
coil of the 802 is link-coupled to the grid coil of 
the 809, using nine turns for link coupling to the 
802 and one turn on the grid coil of the 809, to 

802 

give the greatest transfer of power. The plate coil 
of the 802 is a tapped coil wound on a five-prong 
plug-in coil form, wound ten turns to the inch and 
wound full. The tuning condenser should be 
tapped at about the center of the coil, just so the 
coil can be tuned. This gives the necessary high
impedance load for the 802 and mcreases the 
output of the tube considerably over what can be 
taken from a tank circuit that has the condenser 
across the whole coil. The cathode tank for a 7-
Mc. crystal is 7 turns on a 1½-inch form. 

Blocked-grid keying is used, the blocking volt
age being taken from the power supply and, with 
the values of capacity and resistance used, all key 
clicks are eliminated. With 550 volts on the plate 
of the 802, a blocking voltage of 2fi0 volts on the 
grid is necessary to cut off the plate current. 

Since it is a high-µ tube no provision is made 
for blocking the grid of the 809 and, with excita
tion removed and full plate voltage applied, it 
draws only 20 mills, which will not harm the tube 
during periods of no excitation. All bias for the 
809 is from the grid leak. 

A switch is placed in the negative lead from the 
center tap of the power transformer secondary to 
ground, to cut the plate voltage to the tubes and 
still allow the filament of the 5Z3 to be heated. 
This method allows the use of a single-pole 

Fig. 1 - Circuit diagram of the transmitter as used for c. w. 
C1-{l.l-µfd., 1200-volt. 
Ce, Ca-4-µfd., 1000-volt. 
C,-21-µfd. electrolytic, 450-volt. 
C5--lO-µfd. electrolytic, 250-volt. 
C6-3•µfd., ,tUO-volt. 
(;7-{U.µfd., 400:volt. 
C8, Ca, C11, C12. Crn, C15, C11, C21-

- ll.001-µfd. mica. 
C10-100-µµfd. variable. 
C14, C23-50-µµfd. variable. 
C15-{),002-µfd,, 1000-volt mica. 
Cis-50-µµfd. each section split• 

November 1939 

stator. R2-50,000-ohm, 50-watt voltage 
C10--l0-µµfd. neutralizing condens- divider. 

er. Ra-10,000-ohm, 10-watt. 
C20--0.006-µfd., 600-volt. fu-40- to 100-ohm, 5-watt. 
C22-{l.001-µfd., 5000-volt. R5-20,000,ohm, 2-watt. 
C24--0.006-µfd., 5000-volt. R5-3,000-ohm, IO-watt. 
Cu-}'ive 0.00015-µfd., 5000-volt R1-60-ohm center-tapped, to carry 

mica in parallel. 100 ma. 
Chi--20-henry choke. Ti-Plate transformer, 600-0--600 
Ch2-5-henry choke. at 170 ma. 
Hi-100-ohm wire-wound filament 'f2-7½-volt filament transformer. 

rheostat. 
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single-throw switch of the small toggle variety to 
be used to cut plate voltage. 1 feel it is much safer 
than using a double-pole switch to break the plate 
leads to the rectifier tube, as is 1:mmetimes done. 
The latter method puts a high voltage across the 
switch -- in fact, twice that which will appear 
across the switch insulation as I have used it. 

Due to the large variation in line voltage found 
in various parts of the country, I have used a 
7.5-volt filament transformer with a rheostat in 
the primary, to allow me to have 6.3 volts for the 
809 and the 802, even under very low supply
voltage conditions. 

I found that by putting 24 µfd. of electrolytic 
condenser across the supply tap for the screen of 
the i-:02 Tri-tet, the output was raised an appreci
able amount, and the note was greatly improved. 
The suppressor is run at 50 volts positive. In this 
regard, I wish to remind the reader that if cathode 
bias is used on a tube like the 802, it is sometimes 
almost impossible to make the tube deliver any 
load power even with 50 volts on the suppressor 
grid. The reason, of course, is that the voltage 
developed across the bias resistor may be of the 
order of 60 to 75 volts and with only 50 volts 
positive on the suppressor grid, it is tibvious that 
the suppressor will actually be 10 to 25 volts nega
tive with respect to the cathode. In order to run 
the suppressor grid positive with respect to the 
t~athode, it is necessary to have it from 100 to 125 

or 135 volts above ground, if cathode bias is used. 
This is a matter that I have found overlooked in a 
great many transmitters built around these pen
todes. Bear it in mind when applying cathode bia::i 
to a pentode tube, when the suppressor is oper
ated positive. 

Another thing that is very often overlooked is 
the voltage on the neutralizing condensers, which 
causes arcing on closely-spaced condensers. You 
will notice that I have used parallel feed for my 
809, and the neutralizing condenser is con
nected to the ground side of the blocking con
denser, thus avoiding the plate voltage appearing 
across the neutralizing condenser, or on the tank 
coil or antenna. This will allow a smaller con
denser with closer spacing to be used, and it will 
avoid arcing even under modulation. 

Using a 7~Mc. crystal and doubling to drive the 
809 on 14 Mc., the 802 as a Tri-tet does not give 
power enough to drive the grid of the 809 suffi
ciently for modulation, and I found it necessary 
to add an oscillator tube when I tried to modulate 
the 809. 1f 'phone operation is required, I would 
suggest using the 802 as a buffer and exciting it 
from another tube. This is also better practice, as 
it isolates the oscillator from the modulated tube. 
It is an easy change to make, for the crystal tube 
may be put in the socket used for the cathode coil 
of the Tri-tet and, by using one of the new crystal 
sockets that mount above the chassis, the added 

Fig. 2--Wiring of the transmitter when used for 'phone. 

C,~t-iJ'd. electrolytic. 
C,-24-iJ'd. electrolytic. 
Cs-2-,ufd. paper. 
C4, C10, Cu, C,s-<l.006-µfd. mica. 
Cs, Cs, Co-<l.lll-µfd. paper. 
C6, C13, C20-0.00l-µfd. mica. 
C1, C12, C22-50-µµfd. variable. 
C1,, C1s. C17, C21, C23-J.OO-µiJ'd. 

mica. 

Crn-10-µµfd. neutralizing con- Ra-400-obm, 2-watt. 
denser. ]{4, Rs--10,000-ohm, 2-watt. 

C24, C2a-4-µfd., 600-.olt dee- Rs-20,000-ohm, 2-watt. 
trolytic. Ra-350-ohm, 1-watt. 

C2s-Five 0.00015-µfd. mica in Iti,-20,000-ohm, 1-watt. 
parallel. Ro-650-ohm, 10-watt. 

CIIi-20-henry filter choke. R,o-1500-ohm, 10-watt. 
Clh-5-henry filter choke. Ru-60-ohm center-tapped, to carry 
R1-·-lOO-ohm primary rheostat. 100 ma. 

Crn-50-µµfd. each 
stator. 

"""tion split- R,,-50,000-ohm, 50-watt voltage T1, T2-Same as Fig. I. 
divider. 
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tube is an easy thing to achieve. With this 
tube added, it is easy to get t,he necessary 
'32 or 35 mils grid current on the 809. 

The modulator used is designed to reduce 
all frequencies under 200 cycles and above 
:3000 cycles and, with a pair of 6F6G tubes 
operating class ABl, gives much more audio 
power than is necessary to modulate 100 
per cent with voice. 

Construction 

The power supply and r.f. portion are all 
on one 10-inch by 17-inch by ::!-inch chassis. 
The power supply is mounted along the 
back edge of the chassis and the r.f. com-
ponents on the forward edge, all condensers - A general ,icw of the speech amplifier, modulator and 
being mounted under the chassis. This modulator power supply. 
would seem to make for long leads, but the 
fact is that they are not long but quite direct and 
short. 

The controls are as follows, from left to right: 
Cathode-tank tuning condenser for the Tri-tet, 
or crystal-oscillator plate tank when the separate 
tube for 'phone operation is used; d.c. high
voltage switch, key jack, tuning condenser for the 
802 plate circuit, plate-current jack for the 802, 
grid-current jack for the 809, grid-tank tunin!!: 
condenser for the 809, plate-current jack for the 
809, 110-volt a.c. switch, plate-tank tuning con
denser for the 809. Each inductance is mounted 
directly above its respective condenser. 

'rhis transmitter was built up of parts that have 
been around for years. Anyone building a similar 
one could save a great deal of space by using the 
new small oil-filled condensers in the filter. The 
condensers I used were many years old, and of the 
old paper overgrown size, as can be seen. 

All wiring is conventional. The link between 
the 802 and the 809 was found to deliver much 
more power with two spaced wires than with a 
twisted pair, and it is made of a pair of No. 12 
solid wires, spaced Vs inch. 

The r.f. choke and blocking condenser for the 
809 are mounted directly behind the socket of the 
809 plate tank inductance, giving a short, direct, 
lead to the plate cap of the 809 for both d.c. and 
r.f. All d.c. high-voltage leads were run in shielded 
wire, to prevent any stray coupling through the 
supply network. The 809 neutralizes nicely, and 
has no tendency at all to go off on its own. 

For c.w. operation, the 802 Tri-tet is plenty of 
driver, and the arrangement makes a nice com
pact two-tube transmitter. For 'phone operation, 
the addition of the separate driver tube was found 
11ecessary. I chose a 41 type tube for crystal os
cillator because of its small size and its being a 
pentode. The plate potential was taken from the 
tap for the screen grid of the 802 on the bleeder 
resistor. This gives :JOO volts for the plate of t,he 
41, and its screen grid is fed from a divider of 
10,000 ohms and 20,000 ohms to ground. It oscil
lates very nicely and, with a 14- or 7-Mc. crystal, 
will deliver plenty of power with the drive for the 
802 being tapped way down on the plate coil. 
This allows the oscillator to run lightly loaded 
and yet drive the 802 to plenty of output. 

The number of turns on the tank coils are 
not given, for the reason that anyone build
ing this transmitter will have to cut and try 
anyway. Any of the coils given in the 
Handbook will be a good starter. The 
Decker coils, of course, are pre-wound and 
will be correct if used. 

'.rhe grid-tuning condenser for the 809 is 
the only split-stator one used. All condens
Prs are mounted on the chassis with rotors 
grounded, with the exception of the neu
tralizing condenser. Small mica blocking 
condensers and the series feed tanks are 
used to accomplish this. 

A shot underneath the audio r.hassis •hows the arrangement 
of the resistors on a single terminal strip and also the shielded
input compartment (upper left-hand corner) for the microphone 
plug. 

No provision was made to measure the 
plate current of the 41. The important 
thing is the r.f. crystal current, and a small 
pilot lamp is put in series with the crystal to 
indicate that current. The screen grids of 
both the 41 and the 802 are keyed. With 
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this arrangement good keying is obtained, without 
key clicks. 

it might be of interest to mention that 1 tried a 
small amount of cathode bias for the 809, hut had 
to remove it because under modulation the in
crease in plate current raised the bias to such a 
value that downward modulation resulted. Re
moval of the cathode bias cleared it up. 

iUodulator 
The modulator and its power supply are also 

built up on a 10-inch by 17-inch by 3-inch chassis. 
About the only thing of special interest in the 
modulator, which uses conventional ABl output, 
is the method of hum and frequency discrimina
t.ion used. 

Since r operate portable most of the time, when 
often a good ground is almost impossible to ob
tain, I found that the only microphone I could use 
with any degree of success was a dynamic one 
with the low output impedance of 50 ohms. I 
bought a nationally-known input transformer, 
which was supposed to have hum-bucking wind
ings and consequently a very low hum output. 
But the fact was that, regardless of where I 
mounted that transformer, or in what position, 
t,he hum was so bad that it could be heard with 
ease with a pair of phones across the secondary. 
r almost gave up trying to use it, and I was going 
to try using resistance coupling from the micro
phone to the first grid, but I thought I would play 
around with inverse feedback and cutting off the 
low frequency response for the amplifier, to see 
how far I could go by that method. This was very 
HUCcessful. 

It is a practice in ham audio work to use high 
values of grid resistors, on the order of 500,000 
ohms or more. This favors low frequency re
sponse. We have to change our habits and go the 

Fig. 3-Wii-ing diagram of the modulator unit. 

other way to get rid of hum. By using 50,000-ohm 
grid resistors, we can attenuate the low frequency; 
100 cycle.~ is cut about 8 db by this low value of 
resistor. Then, by using 500,000 ohms or more in 
series with the grid, we can cut the lows some 
more. By using both, the hum frequency of 120 
cycles is almost completely eliminated. Then, 
too, introducing inverse feedback to the input 
transformer as shown helped the hum trouble no 
end. By using coupling condensers of small values 
between stages, in addition to the above, the 
problem was solved. It was fun playing with this 
problem, and anyone interested can spend a 
pleasant afternoon with a few rE',si,:tors and 
condensers. 

In the final for!ll, the hum is heard with the 
volume control full on, but it is not objectionable. 
With the control operated where it gives plenty 
of audio to modulate the transmitter, the hum is 
just visible on the oscilloscope and can be just 
barely heard. 

The circuit is self-explanatory, but it might be 
a point to mention that I had to use the 200-ohm 
primary connection on the input transformer for 
the 50-ohm microphone and thereby was able to 
ground the center point of the primary and get a 
balance to ground on that winding. This will also 
allow the use of a single or double button carbon 
microphone. Anyone wishing to tackle the hum 
problem can lick it in this way. 

I chose a 6E6 for the driver tube, as it is a 
low-µ dual-triode tube and works well enough 
with transformers designed for 45's. lt is not a 
perfect match but is near enough to work well at 
voice frequencies. I would rather drive the 
modulator tubes with a transformer than with a 
resistance-coupled phase inverter. The UE6 
looked like the answer, since I had the push-pull 
transformers for 45's. It was. The driver trans-

l:1---{l.OIH-µfd. mica. 1{4--{).5-meRohm volume con- '-@i£;;~ .. 
(;,- 0.01-µfd. paper. trol. 
( :s-10-µfd., 10-volt electrolytic. Rs--{l.5-megohm. 

5l3 
'-----+-----! 

C4--SO-µfd., :l5-volt electrolytic. R6-50,000-ohm, 1/2-watt. 
Co-0.5-µfd. paper. ll?-:.1000-ohm, )'?.-watt. 
Co-ll.0001-µfd. mica. Hs-0.25-me~ohm. 
C,, Cn--H-µfd. electrolytic. Ho-2000-ohm, ~/2-watt. 
C8-{),25-µfd. paper. R10-!00-ohm, 2-watt. 
Co-24-µfd., ,t50-volt electrolytic. Rn---200-ohm, 2-watt. 
C10-l6-µfd., ,iSO-volt electrolytic. R12-50,000-ohm. 
CII1, Cfu-20-henry filter chokes. 1{13-0.15-megohm,½-watt. 
1{1-50,000,ohm. (Resistors are !.-watt except 
R2-500-ohm, ~,;j.watt. where otherwise specified) 
Ra-l 1,000-ohm. T1-Microphone input transformer. 
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Flt]§ 

T,-Pu•h-pull input intcreta~e 
transformer .. 

Ta-Driver transformer (45's to 
Clasa-8 lO's). · 

'f4-Modulator output transformer. 
T5-Plate supply transformer 350-

0-:-150 volts at 150 ma. 
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former used was for 45's to class B lO's. Using it 
for the 6F6G's in class ABl works nicely, and 
this saved the cost of a new driver transformer. 

By "trying," one finds that the equipment 
around the shack will sometimes work, but not 
always. By this time the reader has seen that the 
transmitter and modulator are in reality junk-box 
creations in great part. They do the work, how
ever, and for my use this is the best answer to the 
question of what h, the best portable transmitter. 
As do all hams, l realize that the answer will 
change as time comes and goes; but for now, at 
:wy rate, it is the answer, and I hope it will be 
for some time to come. 

Credit should be given to Les Grube, W9LEX 
of Saint Paul, Minnesota, for the mechanical 
work and mounting of equipment in the trans
mitter and modulator, as well as a good part of 
the wiring of the modulator. This equipment is 
the joint brain-child of W9LEX and W7 AW. 

Model Three-Element Beam Demon
strated at· Pacific-Southwestem 

Division Convention 
ONE of the most interesting talks at the 

Pacific-Southwestern Divisions A.R.R.L. Con
vention held at San Francisco was the practical 
demonstration of a model 3-element rotatable 
antenna by Clayton Bane, W6WB. The 100-Mc. 
,3-element beam was supported on the top of a 
n1/-i-foot tower and could he rotated in the hori-

30 

~- --i- G:lble to 
lJ __ t_f,1--batten; ~j ondmder 

+ -
IYzV. 

/<'ip,. 1 - Wiring diagram of the •imple fiP(il-1<trength 
inrlicator. 
C, - 0.00025-µfd. midget mica. 
L1 - 8 turns No. 14 tinned copper, wound self-support• 

ing with diameter of !1 inch and spaced the 
iliamcter of the wire. Opened at center to take 
L2. 

La -1 turn No. 14, \'ii inch diameter. 
1\1-0-1 ma. 
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W6WB and the model 3-elcment beam he demon
strated at the recent l'acific,Southwestern Divisions 
Convention~ 

zontal plane and tilted slightly in the vertical 
plane. The antenna element was fed by a twisted 
pair, delta-matched at the antenna. 

A fielc(-strength meter, designed by :Francis 
Wells, W6QUC, and consisting of a half-wave 
antenna for pickup and a 30 tube working as a 
diode rectifier, was used to indicate the signal in
tensity. It was placed several wavelengths frorn 
the transmitting antenna, and a large meter was 
used so that the audience could easily see the 
effects of changes in the transmittini aiitenna. 

The power from the transmitter was adjusted 
HO that, with the beam pointed at the field
Rtrength meter, nearly full-scale deflect.ion was 
obtained on the 0-1 ma. meter used. Rotating 
the antenna about 30° dropped the meter indica
t.ion to 0.5 ma., and at 45° rotation the needle 
was practically ·at zero. As the antenna was ro
t,ated, the needle remained practically at zero 
until at the back a little radiation showed up, 
just enough to be readable on the meter. With the 
beam pointed at the pick-up antenna, a tilt of 
20° showed a marked reduction in signal, indicat
ing the sharp vertical pattern of the antenna. Mr. 
Bane demonstrated the effect of near-by objects 
by placing his hand near the field of the antenna. 
The reduction in signal strength showed the im-

(Uontinued on page 1/BO) 
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Assoclazlone Radiotecnlca Itallana 
Canadian Section A.R.R.L. 
Ceskoalovensti Amaterl Vyallaci 
I>eut.achcr Amatenr Sende-und-F.mpfangs 

L!ga Colombians de Radio Aficionados 
I..J.ga Mexicana de Radio Experlmentadores 
M=ar RllvidhullAmu Amatorok Orszagos Radio Society of Great Britain 

Rede dos Emlssores Portui:ueses 
Re..seau des Emetteurs .Francals 
Reseau Luxembourgeols des Ama-

Egyesiilete 

Dienst 
Eestl Raadlo Amatoorlde Uhing 
Experimental Radio Society of Egypt 
Experimenterende Danske Radioamatorer 
Federation des Emetteurs Be!Kes 

Nederlandsche Vereenlglng voor Interoa
tionaal Radioamateurisme 

Nederlandsch-lndlsche Vereenlging Voor 
Interna.ttona.al RadioamateurLsme 

Newfoundland Amateur Radlo Association 
New Zealand Association or Radio Trans

mitters 

teurs d'Ondcs Courtes 
South A!rlcan Radio Relay Leall'Ue 
Suomen RadloamatMrlllitto r.y. 
Svertges Sandaren.matorer 
Union de Radioemtsores Espalioles 
UnlonSchwelz KurzwellenAmateure 
Wireless Institute of Australia Irish Radio Transmitters Society Norsk Radio Reim Llga 

WAR 

IT WILL be the duty of this department 
during such period as there exists a state of war in 
.Europe, while remaining completely neutral in 
all respects, to be as complete and accurate as 
possible a reporter of international events affect
ing amateur radio. 

In thei,;e troubled times. when rumors £Iv fast 
and even facts change fro~ day to day, it is not 
feasible to label any international data as correct 
or complete. However, we have compiled from a 
myriad of various sources the information ap
pearing below. We emphasize that these may not 
be facts, but arc merely abstracts of current avail
able data at the time of publication. 

The following countries are off the air as bellig
erents: G, GI, GM, GW, F, SP, VE, VK, YM 
and ZL. All the innumerable colonial possessions 
of the British and French empires are also off. 
Apparently purely as a precautionary measure, 
0 N and PA hams have been closed down; in fact, 
the Belgians seem to have been the first amateurs 
to be put off. Portuguese amateurs received orders 
to close down September 12th, except that the 
society is authorized to continue radiotelephone 
operation with the U.S.A. and South America 
only, which authorization may extend to some of 
t.heir member-stations. Switz~rland and Ireland 
arc off the air. At this writing, it is rumored that 
OZ was closed October 1st. 

'I'he Cuban close-do11'Il on September 9th was a 
permanent one for experimental stations, but was 
for one month in the case of amateurs, with the 
possibility of extension another month, while new 
regulations are being prepared and new licenses 
issued. The order itself is said to have been a 
result of the misinterpretation of a humorous re
mark in a local magazine about spies; according 
to the order, the shutdown was because amateurs 
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were generally interfering with broadcast stations 
and using excessive power, and was represented 
as not related to the war situation. Haitian ama
teurs were closed September 13th, "t,o prevent 
any possible violation of neutrality." Advices are 
that the closing is temporary, to provide time to 
look the licensees over; most of t,hem are eJ.pected 
to reopen 8oun "under certain restrictions." 

South African amateurs remain on the air in 
full force. They tell us their government has 
&imply taken no action towards them and that 
they hope and expect to continue in the normal 
way. With the exception of Cuba and Haiti and 
possibly colonial possessions of belligerents, all 
of South and Central America are unaffected. In 
Canada, amateurs are eof>perating with their 
government in monitoring activities - not the 
amateur bands alone, but an extensive portion 
of the spectrum. They are also assisting in the 
coni;truction and operation of radio stations. 
Word comes that the Swiss amateurs have been 
completely mobilized. We assume that amateurs 
in all belligerent nations are in some manner 
serving their countries. 

We are mildly surprised at the scarcity of news 
from our members. \Ve had expected some delay 
in the handling of international mail, but not the 
complete lack of it. Outside of the item next 
below, we are appallingly devoid of news on the 
activities of our .European member-societies since 
the first of September. 

R.S.G.B. 

WE WELCOME the news that the Council 
of t,he Radio Society of Great Britain unanimously 
voted for continuance of the organization even in 
the face of present disrupted conditions. It is 
planned to continue monthly publication of the 
society's journal on a small scale. The QSL 
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Bureau will now be handled by Arthur 0. Milne, 
29 Kechill Gardens, Hayes, Bromley, Kent, to 
whom all cards confirming past contacts with 
English amateur stations should be sent. The 
registered address of the society will continue to 
be 53 Victoria St., London, S. W. 1, to which 
address all correspondence should be sent, but 
actual headquarters operations will be carried on 
from the private home of the secreta,ry-editor. 
It is unfortunate that the extended plans for the 
1939 convention had to be cancelled. 

KIEL CONVENTION 

THE D.A.S.D. were more fortunate than 
the British society in that their convention was 
scheduled in May of this year. The primary pur
pose was to provide those interested in amateur 
radio, especially the officers of the various local 
clubs, with an opportunity to become familiar 
with recent technical developments and to 
familiarize anyone who might be interested with 
the details of naval and marine transmissions. 
Organizational details, it was pointed out by the 
president, which had required so much time in the 
past year, were now completed and members 
could in the future again devote their time to the 
technical aspects of short-wave communication 
-- the primary purpose of the society. Encourage

ment was given to all those interested in ultra
short-wave transmission to carry on experimental 
work. A committee was organized to aid all ama
teurs interested in television. 

NEW GUINEA 

IN THIS "world's largest island" is a little 
group of amateurs who formed the New Guinea 
Amateur Radio League as an affiliate of the 
W.I.A. From an interesting letter, we learn that 
the country is very volcanic and mountainous; 
rainfall is quite heavy and in some districts 
reaches as high as 200 inches annually. This 
makes road construction difficult and landslides 
make it expensive, so that most of the transport 
about the interior is by air. The fact that the 
amateurs are Ho scattered and that normal com
munications services between districts are scarce 
•·-· no roads, telephones or telegraph - makes 
amateur radio extremely valuable. The 40-meter 
band is the only one useful to them for local work, 
as 20 is out on account of skip usually and 80 and 
160 mostly unworkable on their low power owing 
to QRN. Says President Williams, "There are 
only a few of us, we are widely scattered about 
the countryside, and when the 'wind' is with us 
we go over your way. In addition, we QSL 100%." 
Too bad that all this now has to be written in the 
past tense. 

W.A.S. 

THE W.A.S. award is no easy accomplish
ment for American amateurs, and it becomes a 
mark of special distinction when a foreign station 
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VK9WL, Salamanaua. New Guinea. Own,•r L. l. Wil
liams is presiden t-seeretary of the New Guinea Amateur 
Radio League. 

achieves it. We publish below a list of stations, 
excluding those on the North American continent, 
who have received the award. Italics indicate all 
contacts made by radiotelephone: 

OA4.J, K6CGK, K6MVY, VK6SA, K6JPD, 
OE3AH, ZLlGX, VK5KO, LU7AZ, J5CC, 
ZL4AC, VK2DG, VK2HP, G5B.T, VK4CG, 
G6QS, VK3CX, ZL2QM, K6HZI, G6NF, G6WY, 
VK2ADE, VK2RA, ZS6DW, GMRRO, G6BW, 
OZ4H,K6OQV,J2,J.T,VK5FM_,ZS6DY,K6OQM, 
G6WT, ZS6CZ, PY2AC, ZLlHY, ES5O, GI6TK, 
G2ZQ, G6CL, K6LKN, G2MI, ZL2MM, 
K6PGQ, VK2QL. 

SWL BUREAU 

THE territory announced in our last issue 
as being covered by Mr. Mayes is now being 
handled by Edwin Goodbout, 503 N. Gcnessee 
St., Waukegan, Illinois. 

\Vide-Rauge Tank •::treuit 
( Continued from pa(le H,9) 

nism, the latter also Rhould be located near the 
low-potential end of the coil. 

This general type of inductance-and-capaci
tance variable tank may be llRCd for crystal 
oscillator plate circuits, g;·id and plate tl.lDfu.g of 
the r.f. amplifiers and frequency multipliers, and 
for some types of antenna tuning as well. It need 
not be limited to the three bands mentioned 
above, but no doubt eould be adapted to any 
three consecutive bands except possibly in the 
u.h.f. range. 

),\.- Strays :'I\ . ~ . 
Grooved forms for space-wound high-frequency 

chokes can be easily made by running a half-inch 
die or threader over half-inch hard-rubber tubing. 

····W8PUY 
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INTS 
lHRECTION FINDING WITH B.C. 

PORTABLES 

HERE is an idea that I think might be of 
interest to those amateurs who also enjoy boating. 

The recent trend toward the carry-about radio 
has produced a receiver having characteristics 
desirable for a direction finder on board small 
water craft. Any of the several makes of these 
self-contained receivers may he used to take 
bearings on broadcast stations to determine posi
t.ion while at sea. To do the job, the receiver is 
mounted on a rotatable platform up above any 
surrounding metal objects. On top of the receiver 
is mounted a good compass the case of which is 
fastened so as to rotate with the receiver. Watch 
,mt for the speaker field. 

To calibrate first the apparatus it will be neces
sary to determine accurately the directions from 
your port to two or three local broadcast station 
,mfonnas. After doing this, tune in one of those 
stations and rotate the receiver until the signal is 
absolutely the weakest and set the compass case 
to read in the same direction.as the known direc
t,ion. Check two or more stations in other direc
tions and make uorrections if necessary. 

These receivers are bi-directional and some
t,imes will not work the same off both sides so 
always remember to use t,he same side of the 
receiver when taking bearings as used when cali
hrating the compass. Don't try to navigate by dx 
;;tations because their signal paths often are not 
in the true direction of the antenna. With accurate 
bearings it is possible to determine your position 
within ¾ mile from signals 70 to 100 miles away. 

~, Francis L. Sherwood, WBNCM 

ROTATABLE ANTENNA SUPPORT 
FROl'tl AUTOMOBILE PARTS 

IN MA.Ren QST, W5EOW described a 
bamboo fishpole rotating antenna for 20 and 10 
meters. One was constructed and found to per
form admirably as far as contacts were concerned, 
but it did not stand up in heavy northern weather 
as well as it might have. After considerable ex
perimental changing, a welded steel channel sup
port was developed to hold the bamboo poles in
stead of the original wooden platform; also a 
t-ihort center pole was added. Both of these 
changes effectively increased the rigidity · and 
strength of the unit without exceeding by more 
t,han $5.00 the original cost or impairing the 
performance in any way. 
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A Model-A Ford front wheel brake drum 
(welded steel, not cast-iron type) with associate 
roller bearings, races and spindle was selected for 
the foundation. Thus, with one trip to the junk 
yard, half the work in the antenna is completed 
and you have no worries about this strong, easily 
rotated assembly when the winds blow. All that 
remains arc the four bamboo poles (18-ft. poles 
are used instead of the 22-ft. length), a bamboo 
pole 9 ft. in length for the center support, four 
Btcel channels 1 ½" by J.·f' by 7§'', each 2 ft. 
long; about 6 feet of ½" by 1" steel band for 
braces; two pieces of wood 1" by 2" 4 ft. long for 
the center pole, miscellaneous bolts and nuts, 
rope, antenna wire and insulators. The channel 
Bize is correct for bamboo poles up to 1½" diam
eter. The poles arc lashed with wire to the chan
nels in two places. Strap bolts can be used but arc 
not necessary. When purchasing the brake drum 
and spindle, be sure to include the spindle nut and 
the dust cover for the drum housing. 

The big job and the heart of the antenna is the 
brake drum. The sketche::i of Fig. 1, A and B show 
how the channels and associated parts are orien-

fbrti model A brake ,-;t/'um ·' 

A 

. Weld'fe.\r \ \__ A 
hracetospreader '~ ,~I ,,£ 
~ ./Jrt1Ie Orum 

I 

?,ix1"stm) welded to 
drum for te..eders 

B 
Fiµ. 1 - 'l.'op and siiie elevations of rotating head. 
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tated, braced and welded. Cut the channels to a 
l1mgth of 2 ft., weld the 4" separators, then weld 
to the brake drum. After welding, bend the chan
nel about 3 inches awav from the drum with an 
acetylene torch. Raise the channel to the proper 
angle by holding a wood block 6 inches long under 
the ends of the channel and at the same height as 
the top of the drum. This method enables you to 
gauge the bend of the channel while heating, and 
is simpler than brnding all four channels before 
welding to the drum. The rise of the channels 
i.,riven is the best for holding the bamboo poles in 
position and should not be raised or lowered 
without, changing the height of the center pole. 
Measure, cut and weld the long 1/s" by l" steel 
braces after the channels are bent into position. 
Electric weld all parts to the hub if possible, 
otherwise use an acetylene torch. The channels 

"' are bent with the acetylene torch. While at the 
welders, lmve the lugs burned off the spindle. 
This sounds like a lot, but your bill should not run 
over $3.00 for welding. A15o include the two 6" 
pieces that hold the center pole. Drill the holes 
before welding. A third piece, same size, is welded 
to the drum. The piece is used to hold a short 
length of 1" by 2" that keeps the feeders away 
from the drum. If you prefer, slip rings could be 
mounted under the protection of the drum, but 
since this antenna is bi-directional, the feeders 
will swing 180 degrees if you allow a loop near the 
antenna and use several extra spreaders to keep 
the feed line from erossing at the maximum 
positions. 

After the lugs have been burned off the spindle, 
let this part eool slowly. Do not eool in water or 
oil as this will make the spindle brittle. With lugs 
removed, the spindle ean be bolted to a tower or 
pole with bolts or lag screws through the four 
holes in the bottom plate. 

The eenter pole is made with the two l" hy 2" 
pieces eut 4 ft. long. The tops are bolted together 
and the bottoms spread and bolted to the braek
ets welded on the hub of the drum. It is a good 
idea to use a dirt cover (hub cap) over the spin
dle. The cover keeps out rain and snow. Pack 
with grease and trouble-free rotation is insured 
for 10,000 miles. Two angle brackets are fastened 
to the tops of the 1" hy 2" pieces and to them is 
lashed the 9-ft. bamboo center support. Most rug 
dealers will give you a IJ-ft. pole if you haven't 
one handy. 

The wire length and spacing is conventional. 
Assemble the eenter pole and support first. At
tach all insulators and wire, cut to length before 
fastening the bamboo poles in place. An insulator 
with antenna wire attached is wire lashed to the 
end of each bamboo pole. Then the bamboo poles 
are raised and laid in the channels. They can be 
moved up or down the channels or rotated to get 
all uniform and can then be lashed securely to 
the ehannel with wire. 

The antenna can be rotated by means of a turn 
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of rope around the drum or by two ropes at
tached to the ends of the channels. The ehoice 
depends on the location and to what extent you 
wish to go with the controlling meehanism. Only 
180-degree rotation is required. 

Two coats of paint arc recommended for the 
steel drum and other parts. The bamboo poles 
should last several years if kept varnished eaeh 
year, or you won't have to worry about them if 
you don't care about a 25-cl'nt replacement.once 
in a while. All changes can be made at the center 
of the antenna so if your mast is sturdy enough to 
dimb, a new bamboo section ean be wired in place 
in a few minutes. 

--·-.Edward 1'J. 8clwltz, Jr., IV9UHA 

lUEASUIUNG RADIO-FREQUENCY 
POWER OUTPUT 

OF THE several available methods for 
measuring power output from a radio transmitter, 
only one has received any considerable attention 
in the literature of amateur radio. Most "hams" 
are familiar with the use of ineandescent light 
bulbs, in conjunction with a calibrated photo
meter or a visual estimation of "normal bril
liance," for the approximate determination of 
power output. Our experienee with the difficulty 
of getting an impedance match between the out
put of the transmitter and the lamp bank load, 
with the inaccuracy of visual estimation of bril
liance, and with the expense of photometric indi
cators, led us to try au alternative method for 
measuring the powe; output from our transmitter. 

The theory of the method is based on the fact 
that there are quantitative relations (1) betwePn 
the power output of the transmitter and the rate 
at, which it produces heat in a resistive load, and 
(2) between the rate of heat production in the 
load and the rate of temperature rise of the load. 
The first of these relations is expressed by the 
formula, lV = 4.18 c., where Wis the power out
put in watts, and C. is the rate of heat production 
in ealories per second. The second relation is ex-

M. T. 
pressed by thP- formula, C. = -- 60---, where C!, 

is as above, M, is the equivalent" mass of the heat 
absorbing system in grams, and T. is the rate of 
temperature rise in degrees eentigrade per min
ute. The equivalent mass of the heat absorbing 
system is found by multiplying the mass of eaeh 
eomponent of the system which absorbs heat by 
its specific heat, and adding the separate prod
uets. The two formulas may be combined into the 

. II . ,r 4.18 M. T. 'rh li . f lo owmg, h = 
60 

. . e app cat10n o 

this formula will become clearer when we trace its 
use in a specific problem. 

The apparatus used for making the power 
measurements is shown in the photograph. The 
ealorimeter cell on the left is a pint fruit jar. It is 
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The sd-up used in making r.f. power output measure
ments. 

covered with a mbbcr cap, which is sold in dime 
stores for opening fruit jars. Holes drilled through 
t,he cap fit snugly about the thermometer and 
Plcctrodes, holding them in position. The stirrer, 
nf course, moves freely. A dime store Fahrenheit 
thermometer may be used, provided that the 
temperature changes indicated on it are multi
plied by% to convert them to centigrade changes. 
Arc carbon dectrodes are preferable to metallic 
Plectrodes because of their freedom from elec
trolytic attack. A second rubber cap, cut in quar
ters, tacked to the baseboard, and bound at t,he 
circumference with friction tape, forms the sup
port of the jar. 

The fluid in the jar is water. Its impedance is 
varied to match the loading of the antenna by 
varying the amount of dissolved salt or mineral 
matter it contains. Our first t,hought was to 
match the impedance by raising or lowering the 
P!ectrodcs, but we found that the variation ob
tainable by that method was very slight. Since 
our transmitter works into a voltage-fed antenna, 
t,he impedance of the cell had to be kept rather 
high. For measurements on 20 meters, we found 
that city water, plus a little salt, would do the 
job nicely. On 40 meters it was necessary to add 
some distilled water to the tap water, and on 80 
meters, almost pure distilled water was necessary. 

The cell as eonstructed has a capacity of about 
50 µµfd. In order to make it present a purely rt-'
sistive load to the transmitter it was necessary to 
connect a parallel resonant circuit across it. The 
t•ircuit is adjusted by tuning the condenser for 
minimum plate current. If you have :1 suitable 
condenser in the junk box, the entire apparatus 
can be constructed for less than one dollar. 
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l.11 order to understand the use of this appara
tus let us follow throu11;h an actual case of power 
measurement on 20 meters. The grocer's scale 
tells us that the jar, stirrer and electrodes weigh 
about 12.8 ounces. (We let the exposed portions 
of the stirrer and electrodes make up for the im
mersed part of the thermometer_, in fi~in11; the 
weight of the heat absorbing materials.) Since 
one ounce equals about 28.3 grams, we figure the 
weight of the jar and accessories to be 362 grams. 
Taking 0.16 for the specific heat of the jar and 
acressories, we get approximately 58 grams (:362 
>< O.lo) for t,he equivalent weiii;ht (>f the jar, 
i;tirrer and electrodes. 

A. convenient volume of water to use in a pint 
fruit jar is 12 ounces. (The XYL's kitchen equip
ment comes in handy for measuring this.) One 
ounce of water weighs about 29.6 p;rams. This ~ 
gives us a55 grams for t,he weight of the water. · 
Hince the specific heat of water is 1, its equivalent 
weight remains ~.55 grams. Adding this to the 58 
grams previously obtained, we have 413 p;rams 
for the equivalent mass (M ,) of the heat absorb
ing system. 

When this value is substituted in the formula 

. ,.,. 4.18 lfl, T, h r, = 
60 

and t e expression simplified, 

we get IV= 28.8 T •. This formula can now be 
used for each measurement made, without re
peating the preceding calculations. 

We are now readv to make the actual measure
ments. By adding ;alt to the tap water, the re
sistance of the cell is adjusted so that the plate 
current in the final with the watt meter connected 
is t,he same as when the antenna is connPcted. 
The cell is then cooled in running water or in the 
refrigerator until it is five or ten degrees cooler 
than room temperature. By continuing the 
measurement until the temperature in the cell is 
five or ten degrees warmer than room tempera
ture, we balance nut the effect of loss or g:ain of 
heat from the surrounding air. 

With the cooled cell back in placP, the t.rans
mit,ter is turned on and the initial readings of 
time, temperature and plate current are taken. 
WhcJJ. the temperature has risen to about five 
degrees above room temperature, we take the 
final reading of temperature, time and plate cur
rent. Here are the results: 

Initial 
Time....................... 8:47 
Temperature ................... l\J. 0 
Plate Um-rent ..... , . . . . . . . . . . . . 147 

f"inal 
8:52 
:ll.7 

155 

~ince the temperature changed 12.7 degrees in 
five minutes, Tc equals 2.54. Placing this in the 
formula W = 28.8 T. we obtain 73.2 watts for 
the apparent power output. One correction needs 
to be applied to this value to get the true power 
output. Not all of the power output has gone into 

(Oontinued on page 102) 
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ORRESPONDENCE FROM MEMBERS 
The Publishers of QST assume no responsibility for statements made herein by correspondents 

IT REALLY WORKS? 
Ru thilda, Sask. 

Iilditor, QST: 
It may interest you to know that, through extensive ex

periments carried on in our laboratory, we have finally de
veloped an entirely new system of radio transmission, one 
that is notable because of its simplidty and economy. 

Briefly, the system requires but a few parts to put into 
operation, as follows: (A) one tomcat, (BJ one neon bulb, 
(CJ a system of exciting tomcat. Procedure is as follows: 
Stroke tomcat at a steady rate of fifteen strokes per minute, 
and apply neon light to tomcat's nose. Cousiderable r.f. 
will be obtained. Connect resonant antenna to cat's tail, with 
key in series. If cat is properly excited resulting note will be 
quite similar to some heard on the amateur bands. Two 
tomcats in pushpull would be more desirable, but perfect 
match must be had. Power output goes up as speed of strok
ing increases, but excitation must be controlled. 

Room lighting effects may also be obtained through this 
same system of applied neon light. A very peaceable cat 
must be obtained, however, otherwise results may be varied. 

- H. A. Walker, VE4BN, and IV. N. Veale, VE40Q 

ClJT•TBROAT COMPETITION 
920 Eighth Ave., Brooklyn, N. Y. 

Editor, QST: 
During recent years which have brought great develop

ments and technical advances in radio, and at the same time 
the most severe depression in .American history, I have re
gretfully watched the art being exploited by a few to the 
detriment of all. Cut-throat competition is the most common 
way of referring to the practices I mean, though I feel that 
the expression does not begin to paint a full picture of such 
practices, or their far-reaching consequences. 

One manufacturer ?r·ill bring out a piec>e of equipment, a 
receiver, for example, which will do something that no other 
receiver has ever done; it has wider frequency response, it 
tunes with a single control, it receives short waves, or per
haps it is merely so conservatively built that it will 
stand up indefinitely. Mr . .l<'ly-by-Night .Manufacturer will 
promptly go to work and turn out a Chinese copy of the 
instrument, which little theft isn't so bad in itself. But in
stead of maklng some little improvement in his instrument, 
or least trying to equal the quality of the original, he will 
cut every available corner. using lower voltage condensers, 
lower wattage resistors, t:t. tin speaker, and a veneer cabinet, 
in order to be able to sell the receiver for 40 per cent of the 
price a quality receiver in the same class should cost. But 
Mr. Fly-by-Night Manufacturer doesn't get rich because 
there is always some other manufacturer who pops up and 
gets just a little bit cheaper. 

'l'his sort of thing happens in all but a lucky few industries 
as well as in practically every branch of the radio industry, 
so little wonder that it is an old story to all of us. 

Looking back through these past few years, it might look 
as if the radio world could have escaped the effects of mas
sacring quality for the sake of price-cutting, since those 
who did the real development work are those with high 
standards who would be the last to sacrifice quality or 
workmanship. Hut apparently, as in most other fields, 
things have got out of control, and the evil can only be 
fought at the consumer end. 

The consumer end, generally speaking, is a poor place to 
combat junk manufacturing because it is usually difficult 
to eonvince a consumer that he should spend more money. 

Fortunately, in radio it is a minority which willingly 
and foolishly resorts to poor workmanship and low price 
to sell its product or service. Of course, even among the 
larger companies those who have never sacrificed quality 
for price can be counted upon the fingers of one hand, but 
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no reputable manufacturer or service organization does an 
inferior job willingly; when forced to put out a competitive 
line he does not discontinue his quality line in which he 
takes pride and hopes he can sell. 

We amateurs, sprinkled throughout the country, are in a 
position to know good and bad apparatus in the radio line, 
and we are also in a position to see and feel the effect upon 
the art in general, of the latter .• , , 

We amateurs can exert influence against cheap, inferior 
equipment and we should do so whenever we get the chance. 

Sometimes it is difficult to resist a bargain, but almost 
every amateur who has been in the game for a few years has 
learned from unhappy experience that it pays to buy good 
merchandise from a reputable manufacturer. In the amateur 
world it only remains for us to convince newcomers of this 
great truth before they have contributed too much to the 
upkeep of the down-with-quality, down-with-price, manu
facturer or dealer. In the lay world we are often consulted 
by our friends as being, comparatively ·speaking, radio 
experts. In recommending a radio receiver or other appa
ratus to friends, remember that chickens come home to 
roost. A single purchase of junky merchandise lowers the 
standards of an entire industry by a small amount. This 
is felt by all of us; doubly, if, in addition to being amateurs, 
we work in the industry. 

·-- Robert A. Kirkman, W2DSY 

,vno HAS TUE DOPE? 
Bruni, Texas 

gditor, QST: 
How many of tts have at one time or another thumbed 

through our lengthy files of Q8T in search of a remedy for 
either transmitter or receiver trouble? I should judge a great 
many more than there are members of the League. 

I am eighteen miles from any commercially-available a .. c. 
My power supply consists of a 5-kw.single-cylinder engine 
coupled to a 3-kw. a.c. generator with several VS fan belts. 
The voltage stays on the mark, and an electric clock keeps 
time. 

Hut someday my 110-volt a.c. will fail. Someday I'm 
going to need help when the exciter or the generator "goes 
soft." No doubt 1 will again resort to my old thumb-worn 
copies of QST for a cure. 

Rurely some ham knows how to re-wind generators, or 
what to do when brushes start cutting the collector rings. 
Or has found that taking the end play out of the shaft will 
cure QRN. 

And you fellows in the A.R.R.L. Emergency Corps~ if 
the armature gets soaked, just how long will you have to 
bake it, and how hot do you dare get it? Let's not keep such 
an art a secret. If the solutions to my problems can't be 
found in QST, I'm sunk. I can't run and ask Charlie; I've 
had only one personal QSO with a ham in five years, and 
he didn't understand generators. 

Let's have some dope. 
- n .• 1. Niuhtingale, lV5EGV-· e;r~W6ETH 

PRWE 
Bethany, W. Va. 

Editor, QST: 
Enclosed find check for membership in A.R.R.L. I am a 

new ham and hope that I may uphold the traditioru, and 
practices of the League. I happen to be a college professor 
and mayor of the city, but I am more proud of my ham 
ticket than any honor I have ever received. Guess I appre
ciate it because it really took hard work to get it. (Teaching 
college biology does not help one much with code and radio 
theory.) Well, I now have the old ticket and hope that I can 
take my place among the fine bunch of fellows on the air. 

- IV. J. Sumpstine, lVBTID 
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Current Activities. Operating features ar
ranged by A.R.R.L. are open to every liansed 
amateur. The opportunity offered in the 2ND 
U.H.F. CONTEST, November 4th and 5th, is 
given full announcement elsewhere in this issue. 
S.C.M.'s are taking steps to have u.h.f. stations 
on the air these dates in every part of the country 

. . • a chance for everybody to make new con
tacts, which in turn gives everybody a score. 
THE 10TH A.R.R.L. SWEEPSTAKES (November 
11th-12th and 18th-19th) also announced in this 
issue, needs no introduction! Long a major ac
tivity, the all-Section opportunities create un
paralleled W.A.S. opportunity. Many who find 
the DX bands less intriguing, with amateurs of so 
many countries off the air due to the war, will 
find a new high in operating success and fra
ternalism through the "SS.'' 

THE NAVY DAY RECEIVING COMPETITION will 
be well worth the attention of every real ama
teur, too. Announcement was on page 20 of last 
QST. Be at your receiver on the early evening of 
October 27th. We'll look for your reports on all 
the above. 

Neutrality Responsibilities of Radio Ama
teurs. The subject that transcends all others to 
us amateurs in importance is that of our special 
responsibilities not alone in keeping neutrality in 
operating, but also in conducting our radio op
erating so it is constantly above suspicion, re
quires no investigating of visitor-talk or other 
activity, and is completely in accord with F.C.C. 
regs. The President has proclaimed a limited na
tional emergency with life-and-death powers 
(almost) over many things that are important 
to the whole country, and this power, if neces
sary, may touch us. The President said to Con
gress, however, that there was no need for further 
executive action at this time. Only if and when 
conditions justify and force such government 
steps, we are told, will the government feel ob
liged to adopt special restrictions on communica
tions. The League must warn amateurs, however, 
that the full continuance of our amateur radio 
depends on our perfection in adhering to our 
regulations, at the same time we are watchful of 
the neutrality content of our communications. 

F.C.C. Warning. The Federal Communica
tions Commission has announced the suspension 
of two amateur operator licenses (Bruce A. 
Koppenhaver, W3FSU, Pottstown, Pa., and 
Albert E. Chatel, WlDIF, Wales, Mass.) and 
with these suspensions for COMMUNICATING 
WITH AN UNLICENSED STATION in one case, 
and for PERMITTING UNLICENSED OPERATORS 
to use equipment in another, the F.C.C. issued a 
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warning to this effect: That any further unau
thorized activities by amateur stations during the 
peri'od of the .European war may tend to bring about 
the eurtailment of amateur operation generally, that 
the Commis.~ion now regards it doubly necessary 
that United States amateurs observe their regulations 
closely, and the Commission urged all amateurs to 
take steps at once to prevent any new deviations from 
regulation.~. We might add that the F.C.C. im
posed heavier than usual penalties in these eases. 

The continuance of amateur radio in the United 
States apparently depends on perfect observance 
of all F.C.C. regulations and strict observance of 
neutrality. Our A.R.R.L.-amateur neutrality 
code has been published. All amateurs must make 
it their personal business to notify and warn 
any operator mentioning matters related to war, 
or engaging in any improper or irresponsible radio 
work or action. A neutrality code is not alone 
enough assurance that restrictions will not be in
vited by amateur stations. There must be perfect 
compliance with every F.C.C. regulation. Each 
licensee must show himself truly a highly respon
sible operator and citizen. The F.C.C. stated that 
in one case of suspension the licensee "willingly 
:md knowingly allowed an unlicensed operator 
the use of his station." In the other case the ama
teur "communicated with an unlicen.~ed station" 
(not permitted under Sec. 152. 14, F.C.C. regu
lations). Why are these examples emphasized by 
the F.C.C.'s warning? What practices might be 
especially dangerous while we maintain our war 
neutrality? 

As we see it, our government knows that we 
have passed tests of citizenship and technical 
qualifications. But if, contrary to our regulations, 
we work "uncertified" people who may not be 
eitizens or persons whose responsibility has been 
certified by a government, the responsible agen
eies may feel obliged to check into what is going 
on. Radio communication, remember, jumps over 
county, state, national, and continental bound
aries. It is international in its potential effects. 

There is surveillance. Every communica
tion we make, every station we contact, is subject 
to surveillance by designated agencies. At all 
times when operating we should be"3.r this in 
mind. Common sense requires that no amateur 
shall allow anybody without proper license to use 
his set. No sensible amateur wants to personally 
receive heavy penalties, or be responsible for a 
government order that injures all of amateur radio. 

It is recommended that two-way work with 
European, and especially belligerent nations' ama
teurs (in any continent) be avoided. We urge 
that amateurs not quibble over technicalities to 
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justify border line work. We should avoid provo
cation of suspicion by refraining from even harm
less work with unauthorized or un-neutral sta
tions. It is best not to work any D's, F's etc. 
heard intermittently on the air. We recommend 
that you do not. The steps to adopt a neutrality 
code have already paid dividends in "safety" 
and it seems to me that as the situation worsens 
in continued months of war increasing the 
~trains on neutrality, we must sensibly follow 
additional reasonable precautions as above 
recommended. 

The international situation changes rapidly 
from day to day. Sinkings, propaganda scares, 
military reports follow one another. Reports 
will yet concern illicit radio activity, and we 
amateurs do not wish to be even remotely 
mixed up with such. We have had our warning. 
Let us remember there is surveillance, be watch
ful, and be completely law abiding amateurs. 

It is also especially important to limit anything 
unlicensed persons may say over one's mike! 
Keeping strictest neutrality is of vital importance 
to our country and our own future. These are in 
l'eality war times. If any actions of any amateur 
are of a type indicating potential danger to our 
security as a people, or positive un-neutrality, 
the government may be expected to live up to 
its advance warning, to prevent repetition of such 
incidents. See that your contacts are not with 
questionable stations, or provocative of suspicion 
or investigations, but that in every operating 
word and act, your hamming does comply to the 
letter with regulations, and will bear closest scru
tiny or surveillance. 

The other day an S.C.M. wrote us that an 
amateur in his jurisdiction allowed a stranger 
with a foreign tongue, which he admitted he 
could not understand, to work direct by voice 
with a foreign country (South America) for some 
time. This fellow sincerely regretted his action, 
when the possible criticism of his individual 
operator's judgment was pointed out to him, and 
he of course promised full cooperation with the 
S.C.M. (W2GVZ). There is a job to be done in 
properly advising every operator who has not yet 
got the entire concept of his responsibilities in 
these times. 

--F.E.H. 

BRIEF 
One F-station heard in the amateur band was reported as 

a propaganda-giving station. Just as we go to press it be
comes apparent that two legitimate-sounding D-stations 
that have been working two-way with U.S.A. in our band 
are apparently stations of government agencies. They ask 
those they work about the war, pump for information on 
public reactions, feelings, etc. In other words they are 
asking us to violate our neutralit11 code. We must watch and 
have nil to do with any such. We must not give information 
to a belligerent, directly or otherwise, and had best keep 
entirely clear of 'em! 
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PRIZES FOR BEST ARTICLE 

The article by Mr. Ca.rl C. Drumeller, W9EHC * 
wins the C.D. article contest prize this month. 

Each month we print the most interesting and 
valuable article received marked "for the C.D. 
contest." Contributions may be on any phase of 
amateur operating or co=unication activity (DX, 
'phone, traffic, rag-chewing, clubs, fraternalism, 
etc.) which adds constructively to amateur organi
zation work. Prize winners may select a 1939 bound 
Handbook, QST, Binder and League Emblem, six 
logs, eight pads radiogram blanks, DX Map and 
three pads or any other combination of A.R.R.L. 
supplies of equivalent value. Try your luck. Send 
your contribution to-day. 

How to Operate Well 
BY CARL C. DRlJMELLER, 

WOEHC* 

1. Before the call: 
Listen over the band, especially in the ha.If (low-fre
quency or high-frequency) of the band in which your 
transmitter is located. Your chances of making a contact 
are better if you answer someone's CQ than if you send 
out a CQ yourself. If you have a low-powered transmitter 
and a good receiver, do not waste your time and cause 
interference by calling weak stations. Make sure that you 
will not interfere with any local station that is already 
operating; be courteous. 

l!. The call: 
A. In answering a CQ, time the length of your call by 

these factors: 
a. The number of stations that can be heard in your 

end of the band; the more stations, the longer your 
call should be so that the station will have time to 
tune you in. 

b. The nearness of your frequency to the edge of the 
band. The other operator will start tuning from the 
edge of the band nearest his frequency; therefore if 
his frequency is near the high-frequency edge of 
the band and yours is very near the hia;h-frequency 
edge, a very short call should be all that is neces
sary. If the station does not reply to you or an11 one 
else immediately, call again with a short call. 
Remember that farther your frequency is from an 
edge of the band, the longer a. call you have to 
make. Do not make your calls too long, for the 
other operator will get disgusted and tune away. 

H. In making a OQ, I recommend a. form rather than 
haphazard calling; it is this: 
CQ CQ CQ CQ CQ DE W9EHC 
CQ CQ CQ CQ CQ DE W9EHC W9EHC 
CQ CQ OQ CQ CQ DE W9EHC W9EHC W9EHC K 
I personally use ditdit ditdit between the sections of 
the call. Most stations merely pause before a. repeti
tion of a call sequence. It is not proper to use the 
11 fractional bar," the 11break1 " or the "understand" 
aignal or SN between the identifying call sign and the 
uei<t CQ group. Note that only the "e;o ahead" CK) 
signal follows the call; do not use the "end of message" 
(AR) signal here; nor should one be guilty of the 
liddism of sending "HW?" However, it ia very good 
form to end up something like this: • • • W9EHC 
ORS COLO QHM K - meaning that the atation is 
an Official Relay Station located in Colorado and that 
the operator will tune from the high-frequency end of 
the band to the middle of the band. These signals iive 
the listening operators some definite information that 
aids in making a reply. The "ORS" means that the 

• SOM Colorado, 819 East Dale St., Colorado Springs, Colo. 
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station is reliable and will handle tratlic: the'• COLO" 
means that the station will handle traffic for that 
state with a minimum loss uf time: the QHM means 
that if the other operator's frequency is in the low
frequency end of the band, he need not waste time 
calling. Send your CQ at a speed no faster than you 
can copy solid, for the answering operator will reply 
at the same s µeed you use, unless he is otherwise in
structed. The A.R.R.L. operating booklet reads (on 
the subject of calls) as follows: "The general inquiry 
call (CQ) should be sent not more than five times 
without interspersing on~'sstation identification, and 
the length of repeated calls carefully limited in in
telligent amateur operating." 

:l. The contact: 
After you have contacted the other station by answering 
its CQ, having your CQ answered, or by scheduled calls; 
it is not necessary to make a long call; ea••h station has its 
receiver tuned to the other's frequency, and calls can be 
very short - W9FXQ DE W9EHC - or else omitted. 
Just remember that you must sign your call at least once 
every ten minutes or at the end of every transmission (after 
the SK). 

In the context of the first transmission after contact 
is effected, there is coru;iderable variation. However! 
there ate a few fundamentals tu be observed. The call 
should be separated from the context by a "break" 
signal (BT): W9FXQ DE W9EHC BT R TNX FER 
THE CALL OM RST 579X QTH COLORADO 
SPRINGS COLO BT QRK? QTH? QRU? AR W9EHC 
Kor: W9FXQ DE W9EHC BT R GLAD TO MEET U 
OM RST 579X HR IN COLORADO SPRINGS COLO 
B'r QTH? QRU? AR W9EHC K. One can separate his 
thoughts into paragraphs by insertion of BT at appro
priate intervals. Note that it is not at all necessary (nor 
is it good form) to send "UR SIGS" before the RST 
report. It is a matter of politeness to give the other 
operator a conversational lead during your transmission 
---- an inquiry about his rig, location, oecupation, 
weather, etc. Do not make your transmissions too cut.
and-dried - t,ry to be original, but do not violate good 
taste while doing so. If you run out of something to say, 
don't send a series of BT's; send a wait signal <,AS), or 
conclude your transmission. 

·! The sign-off: 
Make this snappy, crisp, and positive. Don't fool around 
and let the sign-off take up several exchanges. After you 
•end SK, don't come back to the other station with any
thing more than a "ditdit" to let him know that you 

1,heard his sign-off. Here's a sample si~•off: . , • WL 
,,OM I HV TO QRT AND UET OFF TO WRK TNX 
FER THE PLEASANT CHAT AND LOOK FER ME 
AGN TMW AM AT ABT THIS TIME CUL 73 SK 
W9EHC. 

6. Message handling: 
This is one of the most important phases of amateur 
activity and also one of the most neglected. Few opera• 
tors use correct procedure in dispatching traffic. Here 
are a few pointers: 
A. Accept only messages having complete addresses. 
B. Limit messages to reasonable length. 
C. Use the standard ARRL-AARS message form: Num

ber, Station of Origin, Word Check, City and State 
of Origin, Hour of Filing, Date, Name and Address. 
:k'r, Text, BT, Signature, AR. This may be followed 
by QSL? especially ii the reeipient is slow in making 
proper acknowledgment of receipt. Do not use BT in 
any place in the radiogram other than the two spots 
indicated. Do not use any abbreviations or punctua
tion marks in the text of the message. Spell out all 
numerals. 

D. Do not send each word twice unless requestec!. 
El. Send "?" after difficult or unusual words and repeat 

the word. Send "?" aft.er one-letter words (I, A) and 
repeat the word. 

F. Use ?AB, ?AA, ?WA, ?WB, ?BN, ?PBL, ?ADR, 
?TXT, ?SIG to get fills. 

0. Never send .. .R" unless you have received the mes
sage absolutely perfectly and completely. 
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H. Send slowly enough so that the receiving operator can 
copy you solid and not have to waste time getting 
fills. Get your high-s[Jced code practice at some other 
time. 

n. General.: 
A. Strive to send smoothly, even if it means slowly. Make 

your dots heavy. If you use a "bug" key. set the dot 
speed so that they are :;e11t in the tlorrcct proportion 

a dot should be ),ji the length of a dash, nut ~6. a" 
some lids think. Adjust your dot contact so that your 
plate milliammeter reads one-half its key-down rend
ing when you send a .. 5." 

B. Do not use 
Q8L for QSLL 
QRAforQTH 
73's for 73 
Best 73 for Vy 73 
8X's for 88 
ll'l' for AS or II 

Use all abbreviations only for the meanings for which 
they are intended. 

C. Never omit the prefix or numeral of a call It is illegal 
as well as ailly. <Radiotelephone operators e,;pecially 
should be careful to identify their stations by statinp; 
each call letter separately. Not W NINE TRIPLEX 
but W NINE X X X. It is unlawful and the subject 
of F.C.C. citations to not give eaeh call letter prop
erly.) 

D. Never send faster than you can receh·e. 
E. Unless you are a member of the AARS or the NCR, 

do not use u V" aa an intermediate. 
F. When you make a mistake, send the erasure signal 

ieight dots) and repeat the last word sent correctly 
and then proceed at the same ( or a slower) speed. 

Section Nets Urged to Use "160" 
lt has been the practice of A.R.R.L. for some years to 

"register" the frequencies of all operating amateur nets, 
inviting inquiries from Route Manap;ers, Phone Activities 
Managers and others, and advising all concerned promptly 
by advice on frequencies in use, so that all conflicts between 
Trunk Lines, and A.A.R.S. and N.C.R. or other group 
frequencies might be avoided in advance choices insofar 
as possible, and by time-of-operation changes, to avoid 
mutual QRM. There may be room for one or two spot-net 
operations, at unusual hours on the 3500-4000 kc. band, in 
addition to existing nets, but from a practical standpoint, 
the c.w. sectors of the band at least at" full up." 

Therefore thi• i• to recommend that new Section Nets and 
those contemplating moving net operation, for QRM or 
other reason. should consider selection of a suitable 1715-
:moo kc. band frequency for spot-frequency work. The band 
ls ideal for consistent local coverage. As one man reports, 
"Any 3.5-Mc. antenna, a single 6L6, and crystals ground to 
a 1.8-Mc. frequency will enable our netters to put a good 
strong signal into any part of our state." A,R.R.L. will con
tinue to record the frequencies of all operative nets and p;ive 
such advice as possible to those planning traffic and net 
operations. 

The Kentucky Section is first to set the example by a 
move to the 160-band. It's from practical Kentucky opera
tions that we are advised. as above, that a tlL6 and a new 
rock will do the job. W9BAZ adds this interesting comment: 
We call ours the Rebel Net, first because of the historical 
significance, we chose 1776 kc. for our frequency, and second 
because it's a revolutionary (albeit sensible aud much
needed) move, going from the 80- to the 160-band. 

WOWO Cottage, Lake George, Indiana, was the conven
t.ion center, Sept. 4th and 51.h, for the Coca Cola Net mem
bers who operate on 3928 kc. Among those present were 
\Y8CVZ, W8IP, W8GPS, W9AAI, W9HLO, W9EEV, 
W!lBJE and W9SLW. Many YL's and XYL's were also 
with the crowd for this gala occasion. 
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WlAW Operating Schedule 
OPERATING-VISITING HOURS 

3:00 P,><.-3:00 A.><. l<J.S.T. daily, except Saturday
Sunday. 

Saturday -8:30 P,llt.-2:30 A.lit. E.S.T. 
Sunday- 7:00 P,llt.-1:00 A.lit, E.S.T. 

OFFICIAL BROADCAST SCHEDULE (for sending ad
dressed information to all radio amateurs). 

Frequencies 
C.W.: 1762.5-3825-7280-14,254-28,600 kes. (simultane

ouslyi 

St,artino Time• (P.M.) 

E.S.T. C.S.T. M.S.T. P.S.T. 
8:30 7:30 6:30 5:30 
Midnight 11:00 10:00 9:00 

Speeds (W.P.M.) 

M T W Th F Sat Sun 
20 15 25 15 20 20 
15 25 15 20 15 15 -

PHONE: 1806, 3950.5, 14,237, 28,600 kcs. 
Each code transmission will be followed in turn by voice 

transmission on each of the above frequencies. 

GENERAL OPERATION: 
Besides specific schedules in different bands, WlA W 

devotes the following periods, except Saturdays and Sun
days, to GENERAL work in the following bands: 

'l'ime, E.S.T. 

4:30 P.llt.- 5:00 P.M:, 
6:00 P,llt,- 6:30 P,llt, 
6:30 P,M.- 7:00 P,M:, 
8:00 P.llt.- 8:30 P,M:, 
9:30 P,M.-10:00 P,M:, 

10:00 P.M:.-10:30 P,M:, 
11 :30 P,llt,-12 :00 A.lit, 

1 :00 A.lit.- 2 :00 A.lit, 
2:00 A,><.- 3:00 A,M:, 

Frequeney 

28,600 kc. ]'one/CW 
14,237 kc. ]'one 
14,254 kc. CW 
14,254 kc. CW 
3950 kc. Fane 

14,237 kc. Fone 
1762/1806 kc. CW /Fone 
3825 kc. CW 
7280 kc. CW 

7:00 P.><.- 8:00 P.><. Skeds on 80 meters. 
10:30 P.llt.-11:30 P.llt, Nat'! Trunk NCS 3670 kc. 

Effective Nov. 1, 1939 

At other times, and on Saturdays and Sundays, operation 
is devoted to the most profitable use of bands for general 
contacts and to participation in special week-end operating 
aetivities. The station is not operated on legal national 
holidays. 

Give WlA W a call for an accurate frequency measure
ment, to communicate with any department of A.R.R.L., 
to rag-chew when time permits, or to pass a message to ham 
friends in other places or on other bands. 

WIA W is installing what may be 
amateur radio's largest oven for 
temperature control of crystals, pre
paratory to starting a schedule of 
Marker Frequency Transmissions 
near amateur-band edges. Three of 
the eight special Bliley BCIO units 
are shown in front of the thick balsa 
wood oven to which the General 
Radio temperature-control equip
ment will be attached. The control 
oscillator is in the %" aluminum 
double-boL 

This control unit will be located in 
one of the completely enclosed racks, 
near the G.R. 100-kc. standard. 
From this box a "battery" of 807 
frequency doublers feeds the control 
and exciting r.f. voltage, through 
links to each of the 1000-watt trans
mitters. The Headquarters station 
schedule of Marker J<'requency Trans
missions will he announced as soon as 
adjustments of the frequencies are 
completed for all bands. 
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Brass Pounders' League 
Call 
W3EML 
W4PL 
W7EBQ 
W610X 
W5FDR 
W9QIL 
W6PCP 
WSMN 
W61MI 
W3CIZ 
W6LLW 
W4FDT 
W3BWT 

(Auf<U•t 16th-September 15th) 

Oriw. 
114 

15 
0 

41 
36 

129 
107 

32 
24 
52 
26 
24 
3S 

Del, 
290 
110 

0 
109 
144 
194 
347 
120 
16S 
138 

4S 
33 
44 

Extra Del. 
Rel. Credit Total 
1174 273 1851 
1608 99 1832 
1701 0 1701 
1258 104 1512 
1058 136 1374 
798 18Z 1303 
407 308 1169 
494 119 765 
261 163 613 
zzz 136 548 
428 20 519 
419 33 509 
388 36 503 

MORE-THAN-ONE-OPERA TOR STATIONS 
Extra Del. 

Call Oritt. Del. Rel. Credit Total 
KAlHR 585 539 400 0 1524 
WSJUQ 355 355 0 335 1045 
KAlHQ 206 136 562 104 1008 
KSAA 334 123 40 110 607 
wzsc 2Z 107 292 103 5Z4 

These stations "make" the B.P.L. with total of 500 or 
over. One hundred deliveriea+Ex. Del. Credits als<> rate 
B.P.L standing .. The following one-operator stations make 
the B.P .L. on deliYeries. Deliveries count. 

W6NLL, 390 
W7APS,291 
W6LUJ,Z73 
W3QP, 254 
WlKH, 132 

WZHMJ, 131 
W6BIP, 130 
W4ADB, 113 
W9ZFC, 111 
W9QXO, 106 

More-than-one•opr. 
wsow, 137 
WlAW, 129 

A total of 500 or more or 100 deliveries Ex. D. Cr. will 
put you in line for a place in the B.P.L. 

Puerto Rican Certificate Available! 
The Puerto Rico Amateur Radio Club will issue a 

CERTIFICATE to every amateur having worked twenty
five (25) K4's. 

Send complete sets of 25 K4's verification cards with only 
enough return postage and this certificate will be yours 
by return mail. Address all communications as follows: 

Puerto Rico Amateur Radio Club, 
P. 0. Box 15, 
HATO REY, Puerto Rico 
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Hows DX? 
DOW: 

THAT crack we made last month about changing 
the name to "Where's DX?" isn't very funny about this 
time, what with the pickings getting slimmer every day and 
the answer coming back "What DX?" But carry on, lad
dies, and we'll tell you what the gang has been doing, if at 
all. 

First, though, let's take a look-see at the set-up across the 
drink and elsewhere. The OZ's were closed down on Oc
tober lat, and HR has been off since September 13th. 
CO-CM, reported off last month, are expected back on 
shortly --- their absence is explained by the fact that the 
regulations are being revised down there and new licenses 
will be issued. We have heard a rnmor that all HB's have 
been called into service. WIEH worked D4BVJ the second 
week in September and was told that not all D's had had 
their licenses "taken in" but that it was expected - more 
surprising was the information that ex-OE and ex-OK ama
teurs were being issued D calls, but in Slovakia OK calls 
•till stand. 

One PJ, writing to explain why he is off the air, says, 
"Transmitting is not allowed in time of peace, but now I 
want to obey the laws of my country." That's not a bad 
thought, you know. We W's have to do just the same thing, 
particularly in observing this neutrality stuff. As Jeeves and 
I see it - and we've just had a long talk - as hams all we 
have to do to remain neutral is to keep our noses out of 
other peoples' businees. For those that don't know how to 
do that, it simply means that, over the air, we don't ask and 
we don't tell. In other words, we become perfect DX men, 
in a routine sort of way, and ask only for reports, QSL's, 
dope on rigs, and give out only the same. Also, because we 
have a hunch that there are a lot more ears on the air now, 
we are more careful than ever about observing all of the 
laws. If no one is impreesed by our fine conduct on the air 
it isn't because we haven't tried, is it? 

WHERE: 

&EDIT for the coup DX of the month goes to 
W2BHW and W2GVZ for knocking off AC4,JS (14,400 TO), 
right under G"'E3AG, one evening around 7 P.K. The fellow 
i1 sure enough in Tibet and is even DX for W6GRL. First 
thing you know, the TWA (Tibet Workers of America) 
will need a bigger club room. While we're on the subject, 
WOHLF, prexy of the TWA, tells us the society is branching 
out to include chapters in Guam (TWG), China (TWC), 
KA (TWP), etc. . . • . . . HX2GK was in Switzerland 
. . . . . . KB6RWZ (14,385 T9) is taking over KB6ll_T, 
accordinii to WIWV, but W9HLF tells us that ILT, RWZ 
and KB6RSJ (14,385 TO) take turns using RWZ' new re
ceiver, and that ILT is going on 'phone soon . . . . . . 
W7AYO gives the address of J\1X3Il (14,300 T9) as Sakae 
Taboga, P. 0. Box 30, ShinkYo, Manchukuo. Incidentally, 
all MX card• can go there for QSP . . . . . . ZL2JQ 
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fooled us again, thio time with ZXIA off South America 
. . . . • . WlIBF tells us that, until further notice, all 
HK's must conduct all QSO's in Spanish. We don't know if 
this carrieo over to c.w. a.ad the RST/Q-code type of con
versation, but you'd better brush up on your habla, just in 
case . . . . . . This Yl6ZC (14,390 T7c) has been giv
ing the boy• a time. No, we don't know either .••... 
W21YO will be glad to QSP your cards to TF3MX (14,350 
T6) who QSL's . . . . . . W2AV heard ARSMO (14,315 
'rO) working J2GX the other morning, but couldn't raise 
the guy when he finished. Did anyone ever get a card 
from AR8MO? . . . . . . WIRY worked a TAIAR 
(14,320), who said he was in Smyrna, QSL via SVIRX. 
Another "wonder" boy, if you ask us. 

\VDEN: 

Tllll 7-Mc. band otill give• them up to those who 
dig, W6OAN workin,i LUIEP (7200 T8x) and LU9AX 
(7210 T8x), and hearing LU9VA (7005 T8x), CESEE (7300 
TOx), YVIAD (7190 T9x) and HK2BL (7200 T8). LUlEP 
was also worked on 3500 kc., on eked . . • • . . W3ATR 
adds HCIAZ (7120), HKIAP (7145) and PY6AG (7140) 
• . . . . . KAlHQ reports KF6QMQ (7095), HKSED 
(7085), PY4DL (7090), W5HLK (7130) and lots of J8'1 
and XU'1. 

On 20, WlKHE otarto things with OQSAU (14,400 TO), 
OX7ZL? (14,310 T6) and CR6AI (14,380 To) . . • • • . 
WSRTU has a few, including TFSM (14,320), OA4J (14,-
400), SVIRX (14,400), U4AM (14,330), UIAD (14,4Q0) 
and llIR (14,400). W6RWX (14,320) is a new one on in 
Nevada . . . . . . W8QQE, summerin11: at a lake instead 
of simmerin11: in town, scared up a few with a hay-wire an
tenna which include KAIIlR (14,275 TSc), KA7EC (14,350 
T9), XUSMI (14,360 T9), CR7AL (14,260 TO), KAILZ 
(14,255 T9), PK4FS (14,340 T9), KF60WR (14,390 T9), 
KAIWW (14,350 T9), XUSWS (14,375 TO), KAISP (14,-
395 T9), KAIFG (14,360 T9) and KAIER (14,3,10 TO) 
. • . . • • W9NTA contributes JSCA (14,400 TO), CR7BN 
(14,320 T9), YN9G (14,400 'f7) and J2KN (14,400 TO) 
.•.... W2GVX/l adds ES2G (14,300 TO), EN5D? 
(14,345 TO) QSL via W3EDP, HCIAR (14,320 T4), usm 
(14,400 T9) and PK3ST (14,320 TO) . • . . • . W5HQN 
has LAIRA (14,350 T9), UK3AH (14,400 TO), U3BM 
(14,400 T6) and IIMQ (14.320 TO) •..... W2BHW 
just doesn't believe DX can ever be scarce, and proves 
his contention with a mile-long list which includes such 
notables as MXIA (14,400 '1'9), XU6AC (14,380 TS), 
XUSHR (14,320 T7c), XU6UK (14,300 T8), JSCL (14,370 
TO), TG9BA (14,280 TO), KAlPO (14,360 TO), J2PK 
(14,345 T7), PKIXZ (14,260 T9) and J6DN (14,290 TSoJ. 
Heard but not hooked were PK5AB (14,310 T8), JSPG 
(14,350 T7c), XU6W (14,335 T7), PKIXB (14,255 TO), 
and XUSA (14,360 TS) ...... W3DPA has ZP.ZAC 
(14,400), K7GOR (14,300) and PKITM (14,400), while 
W2A V adds UK6W A (14,400 T7). 

The rig at VU7BR is a 6L6-807 job run
ning at 28 watts input. The 807 acts as a 
doubler on either 20 or 10 and, throu1h a 
matching network, feed• a Zepp with a 206-
foot top. The receiver ia an HRO. 



~=====================~ (Number sixty-nine of ,s series) 

DANA BACON'S article in last month's QST on his noise 
limiter has caused a lot of interest, judging from our 
mail. One amateur reported that he had installed the 
limiter in his receiver, and it worked FB. He must have 
stayed up nights doing it, for his letter was postmarked 
only a few days after QST appeared. 

However, installing a limiter is not a task to be under
taken lightly, and we do not recommend that you at
tempt it unless you have excellent laboratory equipment 

and plenty of experience. The difficulties are not just with the noise limiter 
itself. The performance of the receiver is apt to suffer in other respects when 
the changes are made unless care and skill are used. 

All new receivers of the NC-100 series will be equipped with the new noise 
limiter. We will install it in older receivers of this series at the factory for a 
nominal price. Just when this can be done, and what the price will be, we 
cannot say at this time. Vve will let you know shortly. 

What with the \,Yorld's Fair and all, we have had a lot of visitors at our 
plant this Summer. They are always very welcome, and we hope that any 
amateurs who find themselves near our plant will drop in to see us. As a 
matter of fact, you can get a pretty good bird's eye view of radio manufac
turing within our plant, because we make many of the parts we use. This 
includes almost everything except tubes, resistors and bypass condensers. 

If you have any curiosity as to how bakelite moldings are made, or how a 
high speed winding machine puts the coils on an R-100 choke, this is a 
golden opportunity to find out. If you want to see a power press blank out the 
chassis of an NC-100 at a single blow, there it is. If you have wondered what 
we meant when we said every receiver had laboratory test and alignment, 
you can see for yourself. You can see the whole works, from research labora
tory to shipping room. 

You have probably gathered by this time that we are rather proud of our 
plant. Sure we are. We remember when it was one room about 20 by 20 
feet. That was twenty-five years ago (October was our 25th Anniversary). 
We did not make radio equipment at first, but we were in it among the first. 
Remember the old Velvet Vernier dial (still going strong) and the DX con
denser? Since then, steady growth has brought many changes, and we would 
like to show you what we have. One reason is that we are proud of it. The 
other is that we think it will give you a new respect for National Products 
to see how they are put together. 

w. A. READY 
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For the Finest in 
Switches 

it's 
MALLORY-YAXLEY 

Y axley Push Button switches are ideal for meter 
shunt service. as well as for set analyzers, tube 
checkers and other test equipment. 

Here are just two of the many typeaof switches 
perfected by l\Iallory-Yaxley. Bach type offerw 
outstanding advantages for circuit application. 

This Mallory-Y axley Hamswitch No. 15IL per
mits the use of a single meter to m.eaeure cur
rents or voltages on up to and including five 
circuits in an alllB.teur transmitter. 

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

Cable Address-PELMALLO 

WHAT: 

ONE has to be very careful these days before ac
cepting an idea. For example, W3DPA suggests something 
that, at first glance, looks like a swell thought. Jack thinks 
it would be a fine thing if we all got together on a "National 
Non-CQ Week" in the DX bands. This would mean that 
no ·w would call CQ on 10 or 20 (we couldn't hope for such a 
thing on 40!) during that week. Lots of talk has been made 
about the folly of calling CQ DX, but this would bring it 
home to those fellows who have been guilty of the waste of 
time, since they'd have to listen for a change and then 
they'd begin to work the stuff, 

We're against it! Why should we cut our own throats? If 
the poor guys want to pass up the DX by callftig CQ all day 
long, let them do it. It would just make it tougher for the 
rest of us if some ofthose OQ-hotlllds ever got wise to the 
f,ict that they could work ten times as much stuff if they'd 
listen and call instead of call and listen, If they're too dumb 
to realize it, we aren't going to tell them. As a matter of 
fact, Jeeve.s and I call CQ DX every once in a while, just to 
throw the others off the track. Say-···• maybe that's the way. 
Let "ll the DXCC gang keep the air filled with "CQ DX" -
then the others will think that's the way it's worked and 
they'll never listen, leaving all the choice stuff to ll8 old 
smarties who have been sneaking a listen all the time, 

'PHONE: 

W1LIG reports K6ACG (3988) coming through 
consistently arotllld 6 A,M., and XE2FC (3004) arotllld mid
night, for those who htlllt it on 75 . . . • , • 10 ill picking 
up. and first evidence for the dPJense ia submitted by 
W6PQW and his QSO with J2KN (28,760), Further evi
denceis presented by WlWV, whoreportoK4AOP, K4FOW, 
ZS5CD and ZS4AA. WIER also reports South Africans 
coming through very well on 28 Mc. 

W8LFE has some swell dope on 20, with stuff like CPIBA 
(14,035), OQ5AA (14,060), ZSSQ (14,050), ZS6DY 
(14,080), YR5VV (14,400), EA7BB (14,140) CR6AF 
(14,210), YU7BJ (14,400), ZS6AD (14,070), J2KN (14,080) 
andJSCW (14,075) all tucked away, Heard but not glommed 
on to were IlMZ (14,080), KA7EF (14,095), PK4KS 
(14,035), PKIRI (14,020), IIPB (14,100) and K71ICX 
(14,210) . , , . . . W2IKV says that the FSGO you heard 
on, after all the ]' stations had quit, was really quite OK, 
having been given special permission by the government to 
police the band over there, Lew says there is a n.g. FN 1 C 
on the air , , , • . . WlAKY has been knocking it over, 
too, with ES4G (14,080), OQ5RT (14,035), CX2BK 
(14,115), HA3B (14,100), IITKl\1 (14,015) and others in 
the bag. Ed would like to see more dope on 'phone in this 
pillar, duplicating our sentiments exactly, only we have to 
depend on other• sending in the stuff and, no sendee - no 
seehee . . . . • . WlADM was in the other day, and tells 
of ES5D, ZS6AJ and Y'R5PB being worked and J5CW and 
PKlOG heard, Speaking of firsts, which we are now, Carl 
has a card from CT2BP that was sent air mail on the first 
mail-carrying flight of the American Clipper. 

WHO: 

W6QD plans to go through with the November 
DX Contest in spite of some of the colllltries being inactive. 
It should be an interesting contest, since this is the first time 
that a major one has come arotllld at this time of the year. 
The datee, you know, are November 25th-27th and Decem
ber 2nd-4th, starting and ending at 02 GT, But don't send 
your logs to us - send them to Herb and make sure they 
are postmarked not later than December 15th. Good luck 
men . . . . . . In case you didn't get a card from HR4AF 
and want HR credit for the DXCC, we have his logs, lie'• 
through down there . . . . . . W5KC ran up a :SB-minute 
WAC, working OZ2AU, ZSlZ, J6CD, W7FMP/7, KAlFG 
and PYlFM in that time one morning around 2 . , . . . , 
K4FCV is up to 104 colllltries, U9AW giving him his latest 
. . . . . . HPlX tells us he's through down there, but the 
lads will all get cards in time- if they have patience. He'• 
shutting down because of conditions, and he doesn't mean 
weather! ....•• XU8MI, via WlAB and WlAPA, says 
to please ask the gana; to lay off breaking up his QSO'a with 
the e.c.o.'o. He trys to work as many as posirible, but the 
silly calling on top of a station he's working jll8t slows up 
everyone. 8MI has lost several important message11 because 
he hasn't been allowed to finish. We could put in our two 
cents' worth regarding what we think of monkeys that bust 



HIGH SENSITIVITY in a communications receiver is only usable 
when the proper degree of selectivity is also available. If 

selectivity is not sufficient, no amount of sensitivity will permit sat
isfactory reception. Here, the new Series 200 "Super-Pro II stands 
supreme. The extremely high sensitivity available in the "Super
Pro 

II 
is always usable because of the continuously variable selec

tivity characteristics. The I.F. band width control varies the selectiv
ity from approximately 3 kc. to 16 kc.; in addition to this feature, 
the variable selectivity crystal filter permits the selectivity to be 
varied from 2½ kc. down to better than 100 cycles. The operator 
can adjust the selectivity of the new "Super-Pro II to a point where 
interference is reduced sufficiently to permit reception of the de
sired signal. This optimum point of selectivity permits the greatest 
possible fidelity without interference. The selectivity of the I.F. 
amplifier in the new "Super-Pro II is varied by mechanically changing 
the coupling between the primary and secondary of the I.F. trans
formers. This method provides a smooth control of selectivity. 

In addition to the above features, the operator of a "Super-Pro 11 

has available such other refinements as: noise limiter; continuous 
band spread; an A VC system designed for greatest effectiveness; 
a new adjustable "S-Meter"; two stages of tuned radio frequency 
amplification which practically eliminate images, and many others. 
If you want the best, get a "Super-Pro 11

• 

~IE\\\V 

SUPER 
PRO 

Above: Three Important selectivity 
controls. The use of these controls 
permits the operator to adjust the bond 
width of the receiver lo conform with 
receiving conditions. 

=============~ 
MAIL COUPON TODAY i-+-

Canadian Ollice: 41 West Ave. 
No., Hamilton, Ont. 

HAMMARLUND MFG. CO., INC. 
424-438 W. 33rd St., N. Y. City 

Please send New "Super-Pro" Data. 

Q-11-39 

Nome ••••••••••••••••••••••••••••••••••••••.••••••••••••• 

Address ••••••••••.•.•....••.•.....•...•.•••••.•...••••••• 

City ........................ Stale ........................ . 
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THE A.R.R.L. 
ANTENNA BOOK 
HAS WHATEVER YOU WANT! 

Wave Propagation 
2. Antenna Fundamentals 
3. Ground Effects 
4. Feeder Systems 
5. Half-Wave Antennas 
6. Long Single Wires 
7. Multiband Antennas 
8. Driven Arrays 
9. Parasitic Arrays 

I 0. "V" Antennas 
11. Rhombic Antennas 
12. Antennas for 160 Meters 
13. U.H.F. Antennas 
14. Special Antenna Systems 
15. Finding Directions 
16. Supports and Construction 
17. Rotating Mechanisms 
18. Receiving Antennas 

144 pages, in "QST" format. 
50 cents, postpaid. No stamps, please! 

A.R.R.L. 

up trans-Pacific traffic, but this paper wouldn't take it, un
less they've added more asbestos to it . . . . . . IlLD 
writes to assure us that 17 AA is actually in Ethiopi", in spite 
of what some of the W's think. Some get the idea that, 
because IlLD has been handling the cards for 17 AA, they 
were one and the same station. Frankly, if it hadn't been for 
IlLD, none of us would have our 17 AA cards. So give him a 
break, boys, and don't accuse him of putting one over on us. 
Personally, we know 17AA is in Ethiopia-get WlSZ to 
tell you how we know • • • . • . WSQFL was ZC6JW'S 
first W contact . . . . • . Oh, well, if DX keeps up like 
this we can always change the title to "Remember When." 
But our grandchildren will never believe us unless we can 
produce the cards. 

-WtJPE 

Colorado Hams Make 
112-Mc. History! 

A TWO-HOUR two-way QSO on 2½ meters over an 
air-line distance in excess of 120 miles Is an u.h.f. accom
plishment in anybody's language. "Bob" Swanlund of 
'W9WYX and his partner in radio, "AI" Suedekum, 
W9VTK, made this record on August 19, 1939, after some 
months of planning and testing. During early summer, two 
transceivers were built, and other local hams, W9DTA and 
W9VGC, were interested. The whole group had a pile of fun 
working from house to house, and then from Mt. Geneeeee 
to the shack, about 20 miles. There was no trouble working 
from any place where 56 Mc. had been tried before. In July, 
W9CKO, an old u.h.f. hand, joined the experimenters. 

August 13th "Don," W9CKO, took his 76-42 rig to 
Genoa, Colo., a town 105 miles east of Denver, while 
W9VTK went up Mt. Genessee, W9WYX remaining in 
Denver, all to run a series of transmitting and listening 
schedules. W9VTK and W9WYX communicated success
fully. All setups were using straight half-wave doublets fed 
by twisted-pair lamp cord. W9VTK didn't hear W9CKO, 
but W9CKO heard W9VTK (76-6F6) whistling his call. A 
review of the results indicated that better antennas might 

The Tower, location for W9WYX's 120-mile, 2½-m, 
work: from Genoa. 
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THERE'S a good reason for the high signal
to-noise ratio in the "HO-120-X". The first 

tuned circuit of any receiver controls the signal
to-noise ratio. When an antenna is coupled to 
this very important circuit, there is usually a 
detuning effect. This detuning effect lowers the 
signal-to-noise ratio. The antenna compensator 
on the "HO-120-X" provides a control for 
restoring resonance, regardless of the effects of 
the antenna system. In high gain, highly selec
tive circuits this control becomes a necessity if 
peak performance is to be had. Try an "HO-
120-X" and note its superior signal-to-noise 
ratio. 

Canadian OFl/ce: 41 Wast Ave. 
No,, Hamilton, Ont, 

H0-120-X 

An improved highly efficient noise limiter; 
accurately calibrated main dial; band spread 
dial calibrated for 80, 40, and 20 meter ama
teur bands; sensitive "S-Meter" and variable 
selectivity crystal filter are a few of the other 
features which have made the "HO-120-X" 
one of amateur radio's most popular receivers. 

WRITE FOR BOOKLET 

HAMMARLUND MFG, CO., INC. 
424-438 W, 33rd Street, New York City 

Please send 16-pase booklet 

Q-11-39 

Name ..••.•.........•.•.............•.........•.••••••..• 

Address,,.,.,,,,,,,,, .•.•••••••••.•. ,,,,., •••• , ••.• ,,,,,, 

City, ......... ,,, ••.•. ,,,,,,, .• State •• ,,,.,., ....... ,,.,,. 

_ Jlt;J);JJIJt,U _ _i 
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e Short wave reception really means 
something these days ..• and when it is 
a bit "frazzly" on the higher frequencies 
the Radio Serviceman comes into his own. 
The wise brothers carry Centralab "spares" 
for satisfactory replacement service, and 
please the most critical cash customers. 
So, if you would glean the golden harvest 
these days . . . see your jobber for suffi
cient Centralab replacement parts. 
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CERAMIC CAPACITORS 
Where perm(mence of temperd
ture compensation insure and re
toin stability of frequency in oscil
ldtor circuits. 

VOLUME CONTROLS 
In stondord or midget •.• • low 
noise level dnd smooth dttenudtion 
insure reception of faint signals. 

WAVE CHANGE SWITCHES 
Multi-point switching for wove 
ehonse or tone control ••. with 
positive low resistdnce contdct. 

TOGGLE SWITCHES 
In communication receivers ••• 
with crystal Riter, ond wherever 
delicate supplemental tuning Is 
involved. 

Centralab 
DIVISION OF GLOBE UNION, INC. 

MIL W ALIKEE, WISC. 

:::::::·•:::::::::::::::::•:::i:::::::·:::c:·,, 

put the signals over. W9WYX made two three-element 
Yagi beams for Don and Al that could be set up in two 
minutes' work. Then after building a 6-element Yagi (five 
minutes to set this up), he built a new 112-Mc. rig like that 
described by W5CSU in July QST. 

At 5 A,M,, August 19th, the HK24's were on the road to 
Genoa with the XYL, while W9V1'K a.nd his XYL started 
for Mt. Evans, 14,460 feet high. A series of schedules were 
to be kept, and Don of W9CKO (on a trip to South Dakota) 
was also to participate at 250 miles, if possible. Through the 
eourlesy of Mr. C. W. Gregory of Genoa, who is most glad 
to cooperate with radio amateurs in permitting use of his 
excellent 60-foot tower, ·woWYX set up the Yagi, running 
feeders from the antenna to the truck on the ground, get
ting on just in time for number one sked at 8.30 A.,M. A call 
··- a minute of suspense - and the answer from W9VTK.1 

S3 sigs became S9 with a sllght adjustment! A "solid" QSO 
for two hours followed over the 120 miles, Al with his mobile 
rigs retransmitting to W9VCC and VGC in Denver. "We're 
all set to try l¼ meters from the same spot soon," says 
W9WYX. 

Po'w~
9
tITr~J~fb1:a'i~:r~er~1~~tM:~ol~;. ~~~~'~i"!s ~~rg:; 

112 l\.fc. W9WYX's llneuo is powered .!rorn a gas-driven genera
tor mounted permanently In a Ohevvie truck. 6L6-807-809-
809's, rrubst!tutlng HK24's P.P. on 2½ and l¼ meters. "Rob" 
Is an A.R.R.L. Oillclal Phone Station appointee and a credit to 
the A.E.O. Mr. Gregory's tower, according to Ripley, can be used 

{i~~~rJ1~~~~~i~~i1~!~J:,~~!ir~t Pt°,tif h~~ ~~htle e~:e~r: 
menter-hams to set up there for test schedules, trom Genoa, 
Colo. 

A.B.R.L. HEADQUARTERS 
OPERATORS 

Hal Bubb, "Hal," Stn. Eng. and Chief Opr. WlAW 
George Hart, "Geo," 2nd Opr. 

The following calls and personal signs belong to 
members of the A.R.R.L. Headquarters gang: 
WlA W, A.R.R.L. Headquarters 
WlBAW, R. T. Beaudin, "rb" 
WlBDI, F. E. Handy, "fh" 
WlCBD, C. B. de Soto, "de" 
WlDF, George Grammer, "gg" 
W!EH, K. B. Warner, "ken" 
WlES, A. A. Hebert, "ah" 
WlGS, F. C. Beekley, "heek" 
WlINF, A.R.R.L. Headquarters Operators Club 
WlJEQ, Vernon Chambers, "vo" 
WlJFN, A. L. Budlong, "bud" 
WlJMY, Joseph A. Moskey, "joe" 
WlJPE, Byron Goodman, "by" 
WlJTD, Hal Bubb, "hal" 
WlLJI, Thomas M. Ferrill, Jr., "tom" 
WlLVQ, L. John Huntoon, "jh" 
WlMEC, W. J. Fricke, Jr., "bill" 
WlMFA, Harold K. Isham, "hi" 
WlSZ, C, C. Rodimon, "rod" 
WlTS, Don Mir, "don" 
WlUE, E. L. Battey, "ev" 
W3AMR, George Hart, "geo" 

O.B.S. 
The following is a supplement to the list of A.R.R,L. 

Official Broadcasting Stations in October QST (pa,ge 76): 
WlEAW, WlLMB, W2EKU, W2JLQ, W3BIW, W3FMR, 
W30NM, W3HFD, W3HWJ, W4AXP, W4BJF, W4CUE, 
W6AM, W6BBR, W6ITH, W6KKL, W6KNZ, W6KYO, 
W6RIU, W61'1', W7AYO, W7CZY, W7GNJ, W9TBF, 
W9ZtZ. 

At a recent mdio club meeting Emil Felber, W9RH, and 
Doo Meeker, WSADV, both letter carriers for Uncle Sam, 
discussed the fact that they had each worked other hams 
who were letter camera. They would like to have a line 
from as many mail-carrier radio amateurs as possible, 
giving frequencies and operating hours, so radio skeds for 
all perhaps can be passed around to the whole group. 

(Continued on pao• 8{}) 



The new "HFB" condenser was 
particularly designed for this am• 
plifler circuit. The "HFB" in this _. 
circuit permits the use of higher 
plate voltages for asiven condenser 
plate spacins. 

THE new Hammarlund "HFB" condenser 
offers the amateur a solution to many difficult 

problems. The "HFB" is radically different in 
design from the usual transmitting condenser. 
The use of lsolantite end plates and an insulated 
control shaft provides greater personal safety 
to the operator and permits the use of higher 
circuit voltages for a given plate spacing. This 
new condenser was especially designed for the 
circuit shown in the illustration. This circuit was 
introduced by Ferrill in December 1938 
"OST". 

All superfluous metal framework has been 
eliminated in the new "HFB" making it ideal 
for high frequency operation. Losses are re
duced to a minimum through the use of soldered 
brass plates, cadmium plated. There is no 
staking, riveting, or clamping to introduce the 

Canadian Office: 41 West Ave, 
No., Hamilton, Ont. 

danger of high resistance contacts ..• every 
joint is securely soldered. The compactness of 
the "HFB" is another of its many desirable 
features. The "HFBD-65-D," illustrated, is 
only 5" long x 1 13/26

11 square, and is suitable 
for use in circuits with 3,000 volts applied to 
the tubes. 

See page 38 of October "OST" for an 
amplifier using the new "HFB". Our 1940 
catalog describes a complete line of these new 
condensers. 

MAIL COUPON TODAY! 

HAMMARLUND MFG. CO., INC, 
424-438 W. 33 St., N. Y. City 

Pleose send "1940" Catalog 

Q-11-39 

Name .•.•.......................................•.•...•.• 

Address ................................................. . 

City •••••.•......••.•.•.....••• Stale •••••••••••••••••••••• 

HAmmARLUnD 
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CATHODE 
MODULATION 
KENYON takes pleasure in offering a 

series of three low price CA TH-O

DRIVE modulation transformers. These 

new and extremely flexible units are de

signed to match 6V6's, 2A3's, 6L6's, 

etc. to various class "C" loads between 

40 and 3,000 ohms. Impedance matching 

is not critical and a rather wide variation 

from the above values will sive satisfac

tory results. This new method of eco

nomical modulation was described in the 

October issue of Radio and should be 

attractive to those amateurs who have 

long wished to operate on phone but 

who have been held back because of the 

high cost of plate modulation. 

Type Max. Sec. Audio Tubes Amateur 
Net Price D. C. 

T-471 200 M.A. Single 6F6 $!2.40 

T-472 300 M.A. PP 6V6 or 2A3 3.oo 

T-473 450 M.A. PP 6L6's- AB1 
or ABa 3,60 

Send today for complete sheet 
showing various combinations 
possible and complete technical 
information. Catalog free upon 

request 

•
I 

KENYON 
TRANSFORMER CO., INC. 

!CO BIIRRY STREET • NE.W YORK, N. Y. 
E:tp•rf D•l'•rtmHt: 25 W• rrH St,, H•w Y•rJi:, H, T. 

80 

(Continuedfrom paue ·rm 

lUE.lUBERS, DX CENTURY CLUB 
WGGRL.... l4S WIHX..... 11S W2BMX... 104 
G6WY •••.. 144 GSBD •••.• 115 GGKP ..•.. 103 
W8CRA.... 143 W9KA..... 114 W8KKG... 103 
W2GT... .• 143 WZDC..... !14 JZJJ...... 103 
WITW..... 140 G5RV...... 114 W5CUJ.... 103 
W2GTZ.... 140 WIAXA.... 114 VE3QD.... 103 
W8DFH.... 139 W5KC..... 113 W9CWW... 103 
W6KIP. • • • 139 GZDH. • • • • 113 W9NNZ.. • • 103 
W9TJ •••.• 138 W8MTY ••• l13 W4IO •••••• 103 
WISZ..... 137 G6CL...... llZ W3FQP.... 103 
ON4All.... 137 W6GAL.... 112 W4CBY.. •• !OZ 
GZZQ..... 136 W3EVT.... llZ W8AU... •• 102 
WZGW.... 135 W4CYU.... 11Z WSOXO... IOZ 
W3EMM... 135 W3FRY.... 112 WIFTR.... 102 
W6CXW... 134 W3GAU.... 112 WZBXA.... 102 
WITS..... 13Z WZAAL.. •• 111 WIGDY.... !OZ 
WSBTI..... 132 WIADM... 111 WIGNE.... !OZ 
W4BPD.. •• 132 G5BY.... .• 111 WZAV... •• 102 
WIU..... 131 ON4UU.... 110 W3ZX... .• !OZ 
G6RH... •• 131 PA0XF.... 110 F8RJ • . • • • IOI 
WSVV... •• 130 W2CJM.. •• 110 VK3KX. .•• IOI 
W8DHC... 129 W6FZL.... 110 W4AJX. •• • IOI 
WZBHW... 129 WZDSB... • llO W6D0B.... IOI 
HB9J.... •• 128 W9UM..... 110 SUIWM... 101 
WSBB..... 128 W5QL..... 110 W8EUY.... 101 
W80SL.... 127 WJDDM... 109 WICC..... 101 
WZCMY. • • 127 VEZAX..... I09 SUlSG..... 101 
W8ADG •••• 126 W2BYP •••• 109 W6AHZ ••.• IOI 
W3CHE.. •• 126 W2GRG... l09 W3KT. •••• 101 
W9ARL.... 125 W6HX..... 108 W4MR.... 101 
W2HHF... 125 WSBKP.... 108 WGGHU... 101 
WIFH ..••• , 125 W3BES.... 108 WZGNQ... 101 
WIDF. •••• 124 ZS2X. ..... 108 W9RBI.... 101 
W2UK..... 124 W81Wl.... 108 GGNF.. •••• 100 
W3EPV.... 124 WIWV.. .. . 107 WZAER.... 100 
W9KG..... 123 WIDUK... 107 WGKRI.... 100 
W8LEC.... IZ3 WZCBO.... 107 W9UQT.... 100 
W4CEN.... 123 GSBJ. ..•.• 107 G6MK..... 100 
D4AFF..... 123 VKZDG.. .• 107 VEZEE.. •.• 100 
W8DWV. •• IZZ W7DL.. .•• l07 W3BEN.... 100 
W80QF.... IZZ WGMVK... 107 VK2ADE... 100 
W2JT..... IZZ GZTR.. •••• 106 W8QXT.. •• 100 
W8JMP.... 120 WICH..... 106 ZLlGX..... 100 
JSCC...... IZO W3AG..... 106 HB9X..... 100 
W2GVZ.... 120 HB9BG. ••• 106 W9RCQ.... 100 
W9GDH... 119 HB9CE.... 106 WIICA.. .•• 100 
WIBUX.... US WZOA..... lOS WIZI...... 100 
W3EDP.... 118 W4DRD... 105 W8D0D... 100 
ZLlHY ••••• 118 GSQY .••.• 105 W6BAM ••• 100 
W9ADN.... 118 VK3CX.... 105 ZLlMR.. •• 100 
WUPE.. •• 118 GZMI...... 105 PA0QF.... 100 
W9FS..... 118 WZIOP •••• 1.05 W8BSF •••• 100 
WZZA..... 118 VK3QK.... 105 D3BMP.... 100 
W9PST.... U7 W4TO. •••• 105 ;;31GV.. •• 100 
W9TB ••••• 117 WIBXC. ••• 105 w:iG~··• mg 
W7AMX.,. U6 EISF ••••..• 104 w4BVD ••• 100 
W3EVW... 116 WIZB... • • 104 W&KW A.. . 100 
W6ADP.... 115 FSRR...... 104 WSLYQ . . • 100 
W9EF. . • • • US W6T J. • • • . 104 W8JAH:.' .': 100 
VKSWR.... 115 W6FZY. • • • 104 WIRY. • • • • 100 
WZCYS.... 115 WIBGY.... 104 Radiotelephone 
W8NJP.... 115 W!GCX.... 104 WZAZ.. ••• 102 

Oahu Outing 
On Sunday .July 23rd, the Oahu Amateur Radio Club 

held an outing at the home of Paul McGauley, K6DTT, in 



The successful use of RCA Transmitting 
Tubes at far above their specified ratings is an 
old story to hundreds of experienced amateurs. 
Such "overloading'' has been readily possible 
because RCA ratings were based, not on inter
mittent use, butonhard,constantopera tion in the 
world's most exacting commercial applications. 

Now, thanks to the new "Dual Rating" 
system for many of the most popular RCA 
Air-Cooled Transmitting Tubes, you can take 
complete, fully-informed advantage of the big, 
extra measure of quality for which these tubes 
have long been famous. No guesswork. You 
simply choose the rating most closely approxi
mating your own individual operating conditions 
and benefit accordingly. 

This new RCA System recognizes that 
amateurs and many other users seldom operate 
power amplifier tubes under anything like the 
constant "key-down" conditions on which RCA 
Class C Telegraphy ratings have been based. 

Two sets of maximum ratings are 1,>iven for 
each tube, one designated as "Continuous Com
mercial Service" (CCS) and the other, much 
higher ratings, as "Intermittent Commercial 
and Amateur Service" (ICAS), 

The CCS (continuous) ratings are essentially 
the same as the old maximum ratings. They are 
based on continuous, 18-hour-a-day-or-better 
service. The ICAS ratings permit much greater 
power input and a relatively large increase in 
useful power output for intermittent services. 
They take full account of the rapid progress in 
tube and transmitter design, and in tube manu
facture and operating technique. ICAS ratings 
are suitable, for example, for use by the average 
amateur, who haR his transmitter on the air not 
more than 300 hours a year. 

Careful investigation of tube life under these 
higher T CAS ratings shows decidedly satisfactory 
results. A tube lasting several thousand hours 
at the CCS ratings may reasonably he expected 
to give in amateur service at least several year.s 
of trouble-free operation at ICAS ratings. 

Thus, the riew RCA Dual Rating System 
represents a big forward step. The new ratings 
pave the way for the finest tube buys on the 
market today. They are your keynote to low 
initial cost with maximum power output PLUS 
the utmost in real dependability. 

POWER TO FIT YOUR NEEDS ••• at Prices to Fit your Rig Budget! 
These typical examples indicate the money-saving opportunities in the new 
JCAS (Intermittent) Class C Telegraph Ratings on popular RCA Tube types: 

ANUFACTURING CO., INC., 
CAMDEN, N. J. 

802-R-f amplifier pentode. 
Max, plate voltage, 600 V. 
Max. d-c plate Input, 33 W. 
Grid driving power, 0.3 W. 

$3.50 Amateur Net 

804-R-f amplifier pentode. 
Max. plate voltage, 1500 V. 
Max. d-c plate Input, 150 W, 
Grid driving power, 2,2 W. 

$15.00 Amateur Net 

806-Tantalum-plate triode. 
Max, plate voltage, 3300 V. 
Max. d-c plate input, 1000 W. 
Grid driving power, 53 W. 

$22.00 Amateur Net 

807 -Beam power tetrode. 
Max. plate voltage, 750 V. 
Max. d-c plate Input, 75 W. 
Grid driving power, 0.22 W. 

$3,50 Amateur Net 

81 0-High-mu lrlode, 
Max. plate voltage, 2250 V. 
Max. d-c plate Input, 620 W. 
Grid driving power, 12 W. 

$13.50 Amateur Net 

814-Beam power tetrode, 
Max. plate voltage, 1500 V. 
Max. d-c plate input, 225 W. 
Grid driving power, 1,5 W. 

$17.50 Amateur Net 

RCA 811 and RCA 812-Far details on these am<1zlng new 
lriodes see the RCA announcement on the back cover of this Issue. 

eot1heRadioCorporationotAmerica FIRST IN METAL-FOREMOST IN GLASS-FINEST IN PERFORMANCE 
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Write today 

for Free 

Catalog 17 

It's to your advantage to get the 
plus performance and extra value of 
Ohmite Parts for your rig. They do 
the job right, even under severest 
operating conditions. That's why 
they're so widely used in amateur, 
commercial and broadcast trans
mitters and receivers the world 
over. 
NEW TAP SWITCHES - For high-current 
circuit switching. Compact, all-enclosed 
ceramic construction. 4 sizes from 10 to 75 
amperes - 240 V.A.C. * POPULAR 
"BROWN DEVIL" RESISTORS - For 
voltage dropping, bias units, bleeders, etc. * DIVIDOHM ADJUST ABLE RESISTORS 
- Easily adjustable to resistance you want 
- or tapped where needed. Ideal voltage 
dividers. * And, of course, there's the 
Ohmite Dummy Antenna, Parasitic Sup
pressor, Band Switch, R.F. Plate and Power 
Line Chokes, etc. 

Available at Your Ohmite Jobb:Jr 

OHMITE Manufacturing Co. 
4855 Flournoy Street, Chicago, U.S. A. 

CIHIMDiiIE 
RHEOSTATS RESISTORS TAP SWITCHES 

Kaneohe, Oahu, on a point projecting out into Kaneohe 
Bay. 

It was attended by members of the club, hams, hams to 
be, and hams that would never be. The field day started 
late _Sunday morning, and by one o'clock all were hungry. 
K6ICL, the treasurer, brought a truck, with the barbecue 
steaks, and the rest of the equipment including his mobile 
transmitter. K6NYD, K6DTT, K6ETF and K6LMP went 
to work on the ten meter transmitter. Contests started about 
three o'clock, the first a coconut husking contest. Only 
feet, hands, and teeth could be used. K6LMP won. 

There was Chinese checkers for the ladies, a cude contest 
for 'phone men (K6PWC won), and an antenna stringing 
contest, a highlight won by K6NYD. 

All had a swell time, until "Aloha" and 73. 

"Contender" Uses Amateur 
Frequency in Gale 

J_.EAVING Saturday, September 23rd, forty-three 
men, whose interest is in radio, chartered the Yacht Con
tender (first in the Honolulu race) for a weekend trip to 
Catalina Island. Three licensed amateurs were aboard, 
W6ZAA, Garrett Arnold; W6DEP, Larry Lynde, and 
WMM, Don Wa.llace. There was also Dean Hoffman, to 
go up for license soon, and ten with previous amateur expe
rience. The transmitter aboard the Contendm-, KLRR, 
W6XEJ, was intact from the race, and F.C.C. had been 
notified of portable locations for use of W6AM for the 
weekend, with September 25th indicated for good measure 
(a fortunate hunch). On the trip to Catalina the gang had 
a wonderful time, and succesaful IO-meter communication. 
The 350-watt transmitter also worked on the harbor 'phone 
frequency of 2738 kc., connected with shore on 2176 kc., 
and was open to public service on 8300 kc., mobile marine 
c.w. 

From our fixed location, amateurs in all districts but two 
were worked on 10 and 20 meters, including K7PQ (Alaska) 
on 10. Beams, an Alford array staked to 100 feet above the 
water line, eleven antennas in all, were available. 

Sunday we noticed storm warnings over the weather 
services just before the scheduled leaving. Captain Dick 
Loynes, careful skipper that he is, decided to wait for further 
bulletins. When the gale came from 300 miles at sea there 
was a battle to save the 75 or more small boats in the harbor. 
Heavy winds and seas reached tremendous proportions; 
anchors dragged. When the harbor 'phone and Coast Guard 
stations could not be heard from it seemed best to look for 
amateurs to assist us. 

We raised W6NCR, 15 miles from L. A., and kept a 
160-meter schedule thereafter. His telephone was out of 
service together with some 35,000 others in southern Cali
fornia. He helped us get W6NZZ (Long Beach) and W6SAL 
(Compton), who worked Pasadena, so our crew could send 
messages ashore. Twenty hours of tremendous wind and 
storm resulted in dozens of missing craft, many dead and 
unreported, and an estimated million Joss due to property 
damage. Our crowd went from breakfast to breakfast with
out a meal, and few had any sleep during that 24 hours. 
The Navy in such times of trouble render11 greatest assist
ance to those who may need it. Our first mate asked us to 
get hold of the destroyer anchored nearby to see if it was 
advisable for us to return. 

W6NZZ (1950-kc. 'phone) got in touch with San Pedro, 
and the destroyers were asked to guard 8300 kc. for us. 
NISX, the U.S.S • ..4.ruonne, and NATF, the U.S.S. Wilaon, 
answered our call. Every time we touched the key plenty of 
answers were forthcoming, as they •ealousjy guarded our 
frequency. The channel was reported open for large craft 
such as the Contender, but smaller ships were advised to 
stay under cover. KLRR sent some paid traffic through 
KPH, the RCA station in S. F., using all forms of radio 
possible from the yacht. Many other yachts, nearby, got 
radio weather information from us, and copies were even 
posted on the bulletin boards ashore. 

-W0..4.M 

A .. E.C. Hams Fight Forest Fire in 
Black Hills 

The sheer indispensability of training in a communica
tions emergency was sharply underscored durina; July, 
when, faced by the most devaatatina: forest fire in the history 



NATIONAL DIALS 

NW DIAL. The six-inch NW Didi hds 
dn engine divided scdle dnd vernier of 
solid nickel silver. The vernier is Hush 
with the scdle. The varidble rdtio drive 
is unusudlly powerful dt all settings. 
No. 2, 3, 4 or 5 scdle. 

DIAL SCALES 

Sc.le 

1 
2 
3 
'4 
5 

Direction of Condenser Rota
tion for increase of dial reading 

Either 
Counter Clockwise 
Clockwise 
Clockwise 
Clockwise 

Type NW. List Price, $15.00 6 

Divisions 

0-100-0 
0-100 
100-0 
150-0 
200-0 
0-150 

Rotation 

180° 
180° 
180° 
270° 
360° 
270° Counter Clockwise 

N DIAL. The four-inch N didl has 
dn engine divided scdle dnd vernier 
of solid nickel silver. The vernier is 
Aush with the sCdle. The planetdry 
drive has a rdtio of 5 to 1. No. 2, 3, 4 
or 5 scale. 
Type N. List Price, $6. 75 

B Dial. "Velvet Vernier" Dial, 
Type B, provides d compact Vdridble
ratio drive thdt is smooth and trouble 
free. The mechdnism is enclosed in a 
black bakelite cdse, the SCdle being 
redd through d window. No. 1 or 5 
scdles. 
Type B. List Price, $2. 75 
llluminator. List Price, $.50 addi
tional. 

0 DIAL. The Type O Didi is 3½" 
in didmeter dnd mounts directly on 
¼" shdfts. The scale is solid nickel 
silver, dnd is hedvily insuldted from 
the hub. A metal brush for grounding 
the didl is supplied. No. 2 scale. 
Type O Dial. List Price, $1.50 

0 DIAL LOCK. The Type ODL 
locking device hds a thumbscrew 
control for cldmping the Type 0 
Dial. It is ideal for transmitter dppli
Cdtions. Not illustrated. 
Type ODL. List Price, $.50 

0 DIAL DRIVE. The O Dial Drive de
vice, illustrdted dt the left, is d useful 
accessory where fixed tunina is desired. 
Type ODD. List Price, S.60 

HRK KNOB. The HRK Knob is used 
on the O Didi, the PW condenser 
and on Vdrious receivers. Its com
fortdble grip and handsome appedr
dnce hds mdde it popular on fine 
instruments. Fits ¼'' shdfts. 
Type HRK. List Price, S.85 

A DIAL. The origindl "Velvet Ver
nier" Dial, Type A, still is an unchal
lenged favorite for generdl purpose 
use. It is exceptionally smooth and 
entirely free from backldsh. The 
mechanism is contained within the 
bakelite knob dnd shell. Rdtio 5 to 1. 
No. 2, 4 or 5 SCdle in 4" diameter. 
No. 2 scdle in 3%" didmeter. 
Type A. List Price, $3.00 

BM DIAL. The BM Didi is d smaller 
version of the B Dial (described in 
the opposite column) for use where 
spdce is limited. The drive rdtio is 
fixed. Avdilable with No. 1 or 5 
sCdles. 
Type BM. List Price, $2.50 

HRO DIAL. The HRO Dial is 1%" 
in didmeter and fits ¼" shafts. The 
etched nickel silver dial is numbered 
from Oto 10 over 180°. The dial is 
not insulated from the shdft on which 
it mounts. 
Type HRO Dial. List Price, $.75 

HRP KNOB. The HRP Knob is sim
ildr to that used on the HRO Dial 
dbove. It is 1 ¼" long dnd ½" wide. 
Type HRP. Less pointer. 

List Price, $.25 
Type HRP-P. With pointer. 

List Price, $.35 

SHAFT BUSHING. The use of this 
bushing is recommended wherever 
long shafts require an extra bedring. 
It is pdrticularly suitable for use in 
panels. Fits ¼" shafts. 
Type SB. List Price, S.25 



POCKET SIZE 
A.C. and D.C. 

VO LT-OHM-MI LLIAMM ETE R 

Size: 
3 1116" 
X 53/~" 
X 21/s" 

$14.50 
Net Price 

5000 VOL TS SELF-CONTAINED 
e With RED e DOT Lifetime 
Gu,ut1nteed Measuring lnstru .. 
ment. Ran9es: AC-DC Voltage 
•t 1000 ohms per volt 0-10-50-
250-1000-SOOO, DC Milliam
peres 0-10-100-500; Resistance 
0-300 ohms shunt type, 10 ohm 
reading at center scale, 0-250,-
000 ohms, series type, 3700 
ohms at center scale. Higher re
sistance measurements by using 
external batteries. Complete in 
Bakelite case. Exclusive Triplett 

Low Loss Selector Switch. 
Handiest c1nd mo$t compact 
tester built expressly for the 
Am•teur trade. lndispensoble 
for setting up d new circuit or 
peoking up the old one. Also 
the "best friend" when some
thing goes wrong. 
Net Price .....•..•... $14.50 

Model 666 - same case as 
above - reods to '!000 volts 
AC and DC. Net Price .. $14.00 

Triplett Manufactures a Complete Line of Precision Panel Instruments 
in 21 Styles-2" to 7" Round, Square, Fan and Twin Cases 

INVESTIGATE THESE AND OTHER 
OUTSTANDING VALUES 

THERMO 
AMMETERS 

• Model 446 with Front Illum
ination. Four.-inch squdre mod
ernistic instrument featuring- ex
tra Ions secile. Same case :style 

~vailable for ammeters, milfidm
meters, microdmmeters, volt~ 
meters, millivoltmeters, etc., AC 
and DC. 

WRITE FOR CATALOG 
SECTION 2511 HARMON AVE. 

THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
Blullton, Ohio 

- ~ ~·- -- . -
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of the South Dakota Black Hills, forestry service olliciab 
turned for the first time to A.R.R.L. Emergency Corps 
hams for auxiliary radio operators in the fire area --· aad 
were 11 entirely satisfied with results." 

The fire, well away from the Mt. Rushmore memorial, 
broke out. late on the afternoon of ,Tuly 10th. Fanned by a 
50-mile wind the blaze quickly developed into a "crown" 
fire. the type most dreaded by foresters, racing from treetop 
t,o treetop, and overnight threatening several mining towns 
in the area, 

As soon as the seriousness of the blaze was apparent, 
Emergency Coordinator Wallace Koppmann, \V9YOB, 
telephoned Forestry Service Headquarters and offered the 
se.rvices nf the Rapid City A.R.R.L. Emergency C:nrps. 
Within a matter of minutes Peyton Nelson, ·woYJX, and 
Glen Coates, ·\V9APT, were on their way to the fire lines, 
to he joined later by Jesse White, W9KNV, Richard Prohs, 
W9CVR, and Victor Fite, W9SWV. 

The forestry service furnished t.he rigs. Fortified by 
monthly emergency drills (every licensed member of the 
Rapid City club is a member of the A.E.C.) the boys were 
equa.1 to every demand. In previous fires intrained operatorR 
harl he.en sent t.o t.he lines with simple 'phone rigs and brief 
instructions, and results had been haphazard and unsatis
factory. 

J:!'Jfficient communications were a major factor in the low 
loss of life during the fire. There were only two casualties; 
one C.C.C. enrollee was killed by lightning while on fire 
duty, and a salesman was killed in an auto crash attributed 
to traffic congestion in the fire area. Fifty children were safely 
evacuated from Camp Wanzer, state tuberculosis camp, and 
citizens of Hill City and Mystic were warned to be ready to 
Ie,we those towns on short notice. With the ahifting wind, 
thP. direction of fire progress was uncertain from hour to 
hour, and without efficient communication the danger of a 
shift trapping a section of the fighters would have been 
grave. Telephone communication in the area was completely 
paralyzed. Approximately 1100 messages were handled 
during the fire and the "mopping-up" period afterward. 

The boys operated on 3155-kc., using as calls the serial 
numbers of the rigs they were using. W9YJX operated SPF 
404 from July 11th through July 17th, W9APT SP 234, 
SPF 402 and SP 232 from the 11th through the 18th, 
W9KNV SPF 402 from the 14th through the 17th, and 
W9CVR SP 402 through the 18th. W9SWV acted 1111 relief 
operator for Ralph Muncy, chief forester operator, during 
the entire period. Most of the work was done on 'phone. 

Both the SP and SPF outfits are run from dry cells, with 
an input of about four watts. The SPF rig (described in 
QST for April, 1938) utilizes a type 19 tube as crystal oscilla
t,or-buffer, driving a parallel-connected 19 in the final, 
modulated by a Class B 19 driven by a 1F4. The receiver 
is a four-tube super using a 1A6 as frequency converter, two 
1A4's as i.f.'s, and a 1B5 as diode detector, a.v.o., and audio 
amplifier. Depending upon the battery used the rig weighs 
22 or 36 pounds. 

The SP is an older rig, using a 49 as crystal oscillator 
driving parallel-connected 49's in the final. The speech 
channel uses the same tube types - a 49 as speech amplifier, 
driving 49's in push-pull as Class A modulator. The receiver 
is a _type 30 regenerative detector transformer-coupled to 
a type 30 audio amplifier. 

While the fire was at its height the stations operated at 
hot spots in the lines, handling all traffic concerning the fire, 
orders for the movement of men and civiliaru,, orders for the 
movement of equipment, and reports from field foremen and 
superintendents to their superiors. After the fire was brought 
under control, the stations were moved to mountain peaks 
where large areas could be surveyed, and from which points 
new "smokes" or points where the fire threatened to get 
out of control could be reported to headquarters. 

And so, a new rllle for the A.R.R.L. Emergency Corps, 
and proof that times of peace bring sudden demands for 
trained operators just 1111 do times of war. Had it not been 
for the personnel-·· and emergency training -- of the Rapid 
City Emergency Corps, the Mt. Rushmore area and the rest 
of South Dakota's vacationland mip;ht conceivably be a 
smouldering, blackened ruin." It can't happen here?" That's 
what the boys in Rapid City thought, too - but when it did 
happen, they were ready. 'Nuff sedl 

-- A. L. Russell, W9VOD, S.O.M. South. Dakota. 



NATIONAL DX CONTESTS 
FACTS 

antalum plates are far superior when it comes to actual 
., First, second and third winners and four out of seven of 
t of winners used tubes with tantalum plates. 

s are first choice by the majority of the leading amateurs. 
~ first six winners and five out of every eleven of the winning 
) list use Eimac tubes. 

f every ten of the (W) sectional winners, as listed in October 
ed tantalum plate tubes and Eimac tubes lead the field in this 

five to one. 

_ ct that 44% of all the winning amateurs in the phone 
and CW contests use Eimac Tubes should indicate to you that 
•. , where performance and dependability are a factor ... 
1:imc:ac Tubes are first choice. (See lists in your October OST.) 
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JUST OUT. 

SYLVANIA•S 
BIGGER AND BETTER 

TECHNICAL 
MANUAL 

( 
1940 ) 

EDITION 

Send for your 
copy of this big 
"tube fact" book 

today 

• The 1940 Sylvania Technical Manual is bigger 
and better than ever with a new easy-to-use arrange
ment. It has 264 pages packed with vital tube in
formation for servicemen, radio technicians, en
gineers and amateurs. 

It gives you complete data and tube diagrams for 
344 types of tubes all now listed in numerical
alphabetical order for quicker reference. Operating 
conditions, characteristics and circuit applications 
for standard glass tubes, "G" types, "GT" types, 
Loktal, Metal, Majestic and special types. Full 
information, too, on Sylvania's complete line of panel 
lamps. 

The new Manual also includes data on special tubes for 
particular applications in television amplifiers, cathode-ray 
tubes, etc., with new circuit information and cliae;rams cover .. 
ing the latest type tubes. 

Send the coupon below for your copy! This new edition is a 
bargain at only 35c. 

SYLVANIA 
Set-Tested Radio Tu bes 

HYGRADE SYLVANIA CORP. Q 119 
Emporium, Pa. 

Here is 35c. Please send me a copy of the bigger and 
better Sylvania Technical Manual. 

Name ......................................... . 

Address ....................................... .. 

City ........... _ ... ·~•-•. State .... _ ..•........... 
[] Serviceman • Experimenter Cl Dealer O Amateur 
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W-VE Contest Seores 
(Continued from page 41) 

J{essa11e Preamble• Contact• s~ctiona 
8core 8ent Ueceived (Jon,firtned Worked 

DAE 1800 20 20 16 r, 
ROX 700 14 12 11 ~~ 

~~'i 594 11 11 9 3 
270 5 5 2 3 

rVisconsin 
W9VDY 19467 103 103 63 7 

J<JYH 18144 96 96 58 7 
RBI 13135 70 69 41 7 
RfAM 9450 50 50 34 7 
MX 7812 62 62 38 f YMG 3780 30 30 20 
KXK 1530 17 17 14 :, 

DAKOTA DIVISION: 
North Dakota 
W9VJH 3726 23 23 15 6 

South Dakota 
W9MRS 3847 29 29 21 5 

YOB 3321 21 21 12 6 
wuu 810 10 10 8 3 

Northern lfl innesota 
W9YCR 15876 84 84 54 7 

DNY 1890 14 14 6 5 
WUQ 729 9 9 7. 3 

Southern Minne3ota 
W9YXO 12946 71 67 45 7 

VIP 5184 32 32 20 6 
TYE 1440 20 20 12 4 
KUI 769 9 9 7 3 

DELTA. DIVISION: 
Louisiana 
W5KC 9639 51 51 39 7 

E:UK/5 2592 16 16 11 6 
HGT 2565 19 19 12 5 

Mississippi 
W5FIT 2916 18 18 14 6 

Tennessee 
W4FDT 1620 12 12 10 r, 
HUDSON DIVISION: 
Eastern New York 
W2JRG 11056 59 58 35 7 

EWO 6723 42 41 20 6 

New York City and Lono island 
W2IOP 30429 161 161 92 7 

FJGG 18711 99 99 60 7 
IRV 14553 77 77 52 7 
KKU 13419 71 71 50 7 
HUG 11529 63 59 50 7 
KYV 6966 44 42 27 6 
CKQ 3717 30 29 23 7 
AOD 2700 25 25 19 6 
AQQ 918 17 17 13 2 
LQP 854 11 10 7 3 
LPZ 216 4 4 3 2 
KWB 27 1 1 0 1 

Northern New J er Bey 

W2JKH 24003 127 127 71 7 
WC 16159 86 85 58 7 
GSA 13041 69 69 60 7 
IGT 7749 42 40 16 1 
LMM 7560 40 40 26 7 
DBY 7308 58 58 34 7 
HZN 4788 38 38 17 1 
LXI 3996 :17 37 27 13 
LUE :J560 22 22 15 6 
JJE 2673 :J4 3:J 20 a 
CW 2849 29 29 17 a 
CAY 2187 14 13 8 6 
DZA 18:36 17 17 10 6 
.JSX 1512 14 14 9 4 
LPJ 1080 10 10 4 4 

KBJ 540 10 10 5 2 
JR 270 5 5 4 3 
HRN 216 4 4 3 2 

MIDWEST DIVISION: 
Iowa 
W9CFB 11340 60 60 3.5 1 

LDH 9072 48 48 29 7 
YQY 4536 28 28 21 6 



Designed for Applieation 
rrHE experienced amateur will see quickly enough what we mean by 

our slogan, "Designed for Application" when he studies the many 
new and different parts illustrated and listed in our new catalog. If you 
don't have a copy yet, be sure and get one from your dealer while his 
supply lasts. In it you will find new types of sockets that can't flash over 
between contacts, that are easy to mount, and that have contacts that 

will really stand up in hard service! You will also find new types of dials, midget condensers, 
radically different designs of transmitting condensers, safety terminals, A.C. terminal blocks, 
Isolantite rectifier tube plate caps, Isolantite bushings, flexible couplings, transmission line 
spreaders, and a host of other novel, better performing and easier to use component parts. 

Remember Herb Riddle's story 
in the August issue of QST? 
Well, the polystyrene parts he 
had reference to as "soon to 
make their appearance," are 
our QnartzQ (genuine Mon
santo Polystyrene) sheets, 
standoffs, neutralizing condens-
ers and acorn tube sockets. 

This remarkable material has made possible, in our No. 
15001 neutralizing condenser, a design that is within reason 
relative to the size of the tube with which it is to he 
uaed as well as much less expensive to manufacture 
and sell. 

For instance, the little No. 15001 condenser is 
ideal for use with such low capacity tubes as the 
35T. the HK24, the IIK54. the 807. the T55, the 
T40, the T20, the HY40 and the HY25. For the 
higher-capacity tubes the No. 15002 takes care of 
about everything. It actually has a low enough 
minimum (0.5 µµf) to neutralize 6L6s and a maxi
mum of 13.5 µµf which is a ratio of 27 to l!!!!! Inci
dentally, though conservatively rated at 6000 v. 
breakdown, the No. 15002 in a recent test in one of 
the large Eastern technical college laboratories, 
took 30,000 volts A.C. to cause a flashover to 
ground! Even then the polystyrene insulation was 
not punctured!!! 

Only three round holes are 
needed to subpanel mount this 
new style crystal holder socket! 
The two round bosses protrud
ing thrn the panel not only re
sult in an exceedingly neat ap
pearing arrangement, hut also 
raise the bottom of the holder 
from the chassis or panel by 
just the right amount. Inci
dentally, when Bill Eitel of 
Eimac dropped in to see us the 

other day and had a chance to exam
ine the socket, he suggested a new 
and different application ... as an 
inexpensive double hushing for the 
link lines between R.F. stages in a 
transmitter. In our own lab we are 
using them as input and output ter• 
minals for all sorts of different pieces 
of lab gear. And now as we write this 
page it seems that still another possible application would 
he for small rigid ultra-high-frequency coil sockets for both 

receivers and transmitters! 
Some amateurs may wonder "why" QuartzQ 

standoffs. Anyone who has tried other materials for 
this purpose in supporting the linear tank circuit 
bars of a stabilized ultra-high-frequency oscillator 
knows the answer! They just DO NOT EXPLODE! 

In fact they won't even get warm! After all, the 
power factor of QuartzQ is practically zero (0.02%). 
QnartzQ sheets are only available in one size at 
present .•. 3" x 8½" x 1/10" ••.. The price 
is only 35t! 

The acorn QuartzQ socket is, like most of our 
other products, the only thing of its kind. In addi
tion to the use of QnartzQ for the extrusion
molded base, the base has in itself been designed 
with a view to using the very minimum of ma-

terial. • • • Yes, it's hol
low! If yon couldn't make 
the detector oscillate in 
that l¼-meter snperegen 
receiver von built last 
winter wiih conventional 
sockets, just try one of 
these new QnartzQ ones. 
You will he surprised at 
how easily it cleans up the 
trouble. 

Aside from the QuartzQ neutralizing condensers and the centre mounted 
transmitting condensers, the most spectacular item in our line as yet, is the 
HETROFIL. Ray Woodward's article in the September issue, plus the il
lustration at the right, tells the story. Since writing the QST article, Dr. 
Woodward has done considerably more laboratory work which is incor
porated in the commercial model of the IIETROFIL. One of the changes 
pertains to the use of different values for the fixed resistors and condensers so 
as to elliminate the necessity for the dual range and the consequent com
plication of '?witching. Yes, the advertisements last month were correct -
the price is only $3.50!! 

JAMES MILLEN 
150 EXCHANGE. ST 

MFG.CO. INC. 
MALDEN, MASS. 
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WON•T 
DO 

DEPEND ON 

JOHNSON 
PLUGS and JACKS 

Many times an otherwise f.h. rig will fail to function 
as it should hecanse of neglect at some minor detail. 
Yon can depend on JOHNSON plugs and jacks. 
Proved by years of acceptance, they always do the 
job. They love contacts, slide together smoothly, 
hold tenaciously, release readily. 

JOHNSON "Banana Spring" plugs are made in 
wide variety, from the smallest, No. 75D (with beryl
limn copper spring, specified for exacting Govern
ment requirements), to the heavy duty 77 series. 
Note the new insulating handles, of generous size, 
in polished black or red plastic. JOHNSON "Spring 
Sleeve" types {lower views) are exceptionally rugged, 
stand heavy currents. Learn more about these and 
other dependable JOHNSON products. 

Ask your Jobber or write for 
new 2 co/or Cdtalo!l 966) 

E. f. JOHNSON CO. 
WASEC~, MINNESOTA 
ttl'DJl1 !f WARRl:JII Si NIW ~OJIIII, N t 

"MAl'I/UfAl'TURERS Of RADIO TR-'NSMll11NU UlUIPMlN.T" 
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14 

Mes.,age 
Score Sent 

Kan.Sa& 
W9YRS 13135 71 

WCB 12852 ti8 
tJXG 11907 63 
GWW 7182 :l8 
AWP 4788 :18 
OQP 2520 20 
YAH 2227 17 
BYV 432 8 

Missouri 
W9RSO 8568 68 

PGI 8100 50 
WCM 5103 4.1 
lND 4725 25 
.rKI 1350 13 

Nebraska 
W9ZRP 14175 75 

'rQD \1450 50 

·~~ 
2700 25 
1215 14 

MZF 864 8 

NEW .EiNGLAND DIVIBION! 

Connecticut 
WITS 23058 122 

APA 2268 28 
IIS 1215 15 
BIB 990 11 
ACV 324 9 

Maine 
WlIRB 6804 36 

G:KJ 1134 14 
YA 621 13 
LMQ 405 5 

Eastern Ma .. achusetts 
WIRY 13932 86 

BDU 3847 2\l 
KCQ 756 14 
DOH 445 6 
l'JMG 108 2 
QW 72 2 

JVestern Massachusetts 
WlKIK 1701 21 

KOS 594 11 
LDI 526 13 

New Hampshire 
WlEIN 1539 19 

Rhode I oland 
WlKOG 5724 53 

JXQ 810 10 
LAB 468 13 

Vermont 
WlEZ 21546 114 

FRT 2025 ~5 
KOO 972 12 

NORTHWESTERN DIVISION: 
Montana 
W7EC 7308 58 

EWR :1060 35 
HEM 2700 21 
CKG 27 1 

Oreaon 
W7GPP 12285 66 

GHB 6480 40 
MF,6 4532 36 
GU 252 7 

IV ashinqton 
W7CMB 15592 82 

FIV 15214 81 
GLH 4914 26 
GZB 2052 24 

PACIFIC DIVISION: 
Hawaii 
K6CGK 486 9 

Santa Olara Valley 
W6OFQ 8343 52 

East Bay 
W6ITH 10206 54 

OCH 10080 80 
LNZ 3276 26 

14 \I 

Preambles Contacts Sectiona 
Received Confirmed Worked 

f:i8 4fi ' 68 44 7 
63 48 7 
as 28 7 
38 29 7 
20 10 7 
16 11 5 
8 6 ,2 

68 47 7 
50 :m 6 
40 :l4 7 
26 19 7 
12 10 4 

75 50 7 
50 38 7 
25 17 6 
13 8 5 
8 7 5 

122 44 7 
28 15 3 
15 5 3 
11 5 5 
9 5 2 

36 17 7 
14 6 a 
10 r, 3 
5 1 3 

86 36 6 
29 10 5 
14 8 :i 
5 5 3 
2 l 2 
2 1 2 

21 8 3 
11 3 2 
0 3 3 

19 11 3 

53 29 4 
10 3 3 
13 6 2 

114 44 7 
25 13 3 
12 6 3 

58 38 7 
33 27 5 
19 12 5 
l l l 

64 32 7 
40 23 6 
36 19 7 
7 3 2 

82 45 7 
80 41 7 
26 18 7 
24 7 4 

9 1 3 

51 32 6 

54 20 7 
80 11 7 
26 16 7 



IT is the largest-selling Plate 
Supply Transformer in the 
world-the THORDARSON 

T-19P5 6! Ten pounds of the most scientifically engineered 
iron-and copper-built with the ruggedness of Gibraltar, 
to give amateurs dependable service for years. Your 
favorite Parts Jobber has just the THORDARSON trans
former you need for any purpose-transmitter or receiver. 
Ask your Parts Jobber for Catalog 400-D. 
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Not satisfied with 
"GOOD ENOUGH" 

There"• a healthy mixture of '"experimenter blood" in our organiza-

f~n~~~}~~~~idefa_;~/~~~~{i!s~"ctf:;1t~ r~0c?fit°a1f;~ 
test equipment units are uow recognized as "TOP QUALITY" ••• 
every instrument being checked and calibrated against laboratory 
standards. 
Our unite provide complete facilities for obtaining all measurement 

i~'a':i1:lain!:e;.01y0~e~resf~~ ~~b~~:fl;ryT;~vi~i~~ :t1: 
price that makes it "tops" In value. 

New Precision Series 844 - 34 Range 

* SIX A.C. and D.C. VOLT
AGE RANGES at 1000 ohms 
per volt: 0 to 12/60/300/600/ 
1200 and 0000 volts. 

*SIX D.C. CURRENT 
RANGES: 0/1.2/12/60/300/ 
1200 MA; and 0-12 Ampere,. * SIX DECIBEL RANGES 
from - 12 to + 70D B. 

AC-DC VoLT
OHM-DECIBEL

MILLI AMMETER 

including ronges of 

6,000 
Volts AC-DC 
10 Megohms 

and 
12 Amperes 

LW"KC 4~" D'Ar-

:~ Wii:.!reW:KEd 
shunts and matched 
multipliers of 1% 
accuracy. 

*FOUR RESISTANCE 

b=i11f~'~t8~io~~?OO; 
* i1~!l:~1i!t~~~~tlit~~ 

45 votts) on inside of case. 
* SIX OUTPUT RANGES: 

0 to 12/60/300/600/1200 and 
6000 volts. 

t:;:ke~7'~'lf'x"l/11r!:!:."l;a~:0a':i= ~atJ's.~~ $22,95 

~~f. Nef:1~~~~ ~:'~:: -~~~~~:~ ~~~:~: .t_o~!. ~~~~: $ 24. 95 
SERIES 830 

DCVOLT-OHM
MILLIAMMETER 
Lll11IC 3-lnch modem 
D'Arnonval type meter 
of 2 % accuracy; wire 
wound 11hunta and 
matched metallized 
multiplier• of I% ac-

(¥1;1"• x sJra!~ti1k~~ 
~i':J.;~1'¥>\l~~s!'JM 
standard of accuracy. 

$10.95 
* a'.%l troo';°J:~)M~t!'. at 1000 ohms per volt: 0-10; 0-100; 

* FOUR D.C. current ran""8: o-1; 0-10; 0-100; 0-250 MA. * Two resistance ran~•• Low Ohms (shunt method Ji to 500 Ohms). !!lf-~~.,?i";~gi,&~ Ohms. Ohmmeter raoll<'• are powered by 

See these two as well as other popular PRECISION Test Equipment 

~~~ ari>J1 ~~6r:aJ~n~o/e~~Jf~0 e Pt~er';f~~!t~~1rsA~Y~er~ 
••• 16 types and combinatigns of ~utual Conductance Tube 
Tester• and Set Testers • • • Signal Generators, too . • • Ask for 
your 1940 catalog. 

PRECISION APPARATUS COMPANY 
647 Kent Avenue Brooklyn, New York 

F...xport Di1Jislon: 458 Broadway, New York City, U. S. A. 
Gabl• Address: Morha,u:e 
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MP.-38a.ge Preamble, Oonlacta Section• 
Score Sent Received Confirmed Worked 

San Franc-iaco 
W6PGB 4284 34 

Sacramento Valley 
W6PAR 7560 40 

OMR 2565 19 
GVM 9130 10 
HYF 360 5 
DRS 288 8 

San Joaquin Valley 
W6BIL 3969 25 

CLZ 2700 25 
DIX 810 10 

RoANOl<lll DIVISION: 

North Carolina 
W 4EIT 6210 58 

CDG 3654 29 

South Carolina 
W 4BQE ,f284 ;14 

Virginia 
W3FBL 

.ELN 
HWJ 
GYV 

West Virginia 

1620 
1188 

144 
72 

lfi 
22 

4 
2 

W8JM 1417 18 

Roc1tY MouNTAIN DIVISioN: 

Colorado 
W9YAD 18238 ll7 

lltah-WJ1oming 
W6PQT 6048 56 
W6OWV 1890 14 
W7GCO 1836 17 
W6QVY 567 7 
W6PGH 405 /\ 
W7HDS 72 2 

SOUTHEASTl!lRN DIVISION: 

Alabama 
W 4AIH 10206 54 

EHH 2520 20 

Weatern Florida 
W4EPT 1485 11 

Get1rgia 
W4FIJ 

DXI 
FDJ 

7182 
2898 

972 

57 
2'1 
9 

SOUTHWESTERN DIVISION: 
Loa Anael•• 
W6MXN 1530 17 

NNV 1080 8 

Arizona 
W6QAP 

LAI 

San Diego 

14836 
7749 

W6BBR 6804 
ISO 5607 
NIK 4050 
OLU 3105 

WEST GULF DIVISION: 
New Mexico 
W5HAG 

GGX 
GSD 

5092 
1782 

810 

Northern Texas 
W5DQP 11151 

GdS 243 

Oklahoma 
WSAQE 9450 

CJZ 6615 
EHP 3402 
HGD 2268 
GVP 540 

Southern Te:i:as 
W5GSE 6174 

DWO 6048 
GWL 540 

89 
41 

54 
45 
26 
23 

28 
11 

6 

59 
3 

60 
53 
27 
23 

5 

49 
32 

5 

34 

40 
19 
10 
5 
8 

24 
25 
10 

57 
29 

34 

15 
22 
4 
2 

17 

96 

56 
14 
17 
7 
5 
2 

54 
20 

11 

57 
21 

9 

17 
8 

86 
41 

54 
44 
24 
23 

28 
11 
6 

59 
3 

50 
52 
27 
19 
5 

49 
32 
5 

25 

25 
14 
6 
5 
6 

17 
21 
0 

33 
10 

10 

\l 
12 
4 
2 

12 

60 

5 
JO 
12 
5 
4 
2 

36 
9 

8 

39 
7 
4 

13 
5 

55 
31 

27 
22 
20 
16 

19 

4 

47 
3 

31 
34 
23 
18 
5 

36 
19 
3 

7 

7 
5 
5 
4 
2 

6 
6 
3 

6 
7 

7 

4 
3 
2 
2 

3 

7 

6 
5 
6 
3 
3 
2 

7 
7 

5 

7 
7 
6 

5 
5 

7 
7 

7 
7 
6 
5 

7 
6 
5 

7 
3 

7 
7 
1 
5 
4 

7 
7 
6 



85 PROSPECT STREET, BROOKLYN~ NEWYORK 
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,;,M~~ 
FLUNKED their FINALS! 

Somewhere olong the line-in perhops just one par

ticular test, these crystals failed to meet the Monitor 

quality requirement,. They received four test. on 

activity, four on drift, and four on frequency. They 

were checked for dimensional activity (which influ

ences output) and against twin peaks. In addition 

to all these, most Monitor crystals receive ten special 

examinations for determining characteristics known 

only to Monitor engineers, Each crystal must pass 

every single one of these tests before Monitor ac

cept• it. 

Most of the crystals obove would probably operate 

satisfactorily in your rig, but, to assure you the finest 

possible performance, every Monitor crystal must 

pass above a certain set standard in each of the 

many tests subjected to it. That's why every Monitor 

crystal is of the highest possible quality, 

By detailed examination of their product, Monitor en

gineers have won an unmatched position for crystal 

dependability. That's why commercial interests the 

world over have specified Monitor crystals for nearly 

ten years for aviation, marine, and police work. 

With any of the complete line of Monitor crystals, 

you are guaranteed better performance, trouble

free operation, and quality higher than the price! 

1138 PASADENA, CALIF. 
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New Transmitting Tobe Ratings 
(Conlin,wl from page 48) 

large increase in useful power output. For exam
ple, the a.f. power output of two 809's in Class B 
is 100 watts at the old maximum plate-voltage 
rating of 750 volts. At the new ICAS rating of 
1000 volts, the power output is 145 watts --- an in
erease of 45 per cent. In plate-modulated teleph
ony service, the r.f. output of the 809 is 38 watts 
with the CCS ratings and fifi watts with the 
new ICAS ra-tings ---- also an increase of about 45 
per cent. Complete operating data, including both 
C'CS and ICAS rat.ings, have been prepared for 
RCA types 802, 804, 806, 807, 809, 810, and 814, 
as well aH for the new 811, 812, and 828, and can 
be obtained on request. 

"The new system provides transmitting-tube 
ratings which recognize the diversified design re
quirements of modern transmitter applications. 
For example, there arc numerous applications 
where the design factors of minimum size, light 
weight, low initial co,;t,, and maximum power 
output are far more important than extremely 
long tube life. In such cases, the set designer may 
very properly decide that a small tube operated 
with ICAS ratings better meets his requirements 
than a larger tube operated with CCS ratings. 

"It is self-evident, of course, that the harder a 
tube is worked the shorter will be its useful life. 
Although no rule can be set up which will ac
curately predict the life performance of an in
dividual tube under specified operating condi
tions, it is practical to make an estimate of tube 
life on the basis of average results from a large 
number of tubes. In average amateur service, a 
tube operated at the higher ratings can normally 
be expected to give about 50 per cent of the life 
obtainable with CCS ratings. 

"It has been p,,stimated that an active amateur 
does not have his carrier on the air more than 300 
hours per year. Therefore, a tube lasting 1000 to 
1500 hours when used with CCS ratings would 
give him at least 3 ½ to 5 years of service. The am
ateur, because he is usually most interested in 
low initial cost and maximum power output, may 
consequently decide that the ICAS ratings are 
better suited for his purpose. 

"The engineer designing a broadcast trans
mitter has quite a different problem. A broadcast 
station may operate tubes on an average of 18 
hours a day. Tube failures are expensive both in 
themselves and in advertising revenue lost be
cause of interrupted programs. Consequently, 
since reliability is his main concern, he should 
operate tubes at the COS ratings, or perhaps 
even lower. Only in this way can he obtain the 
long tube life required for continuous commercial 
services. 

"In view of the fact that the ICAS ratings are 
considerably higher than the former maximum 
ratings, an explanation of the basis on which 
these new ratings are established is desirable. The 
old method of rating transmitting tubes has been 
based on the assumption that tubes would always 
be used under the most severe operating condi
tions possible for each class of service. Although 



This 
H new 

arnanua/ 
Now at avaifabte 
_ YourJobb 

THE FOURTH EDITION HAMANUAL 

THOROUGHLY DESCRIBES A HOST OF 

NEW TRANSMITTERS AND AMPLIFIERS ... 

9et Your ers 
Your d copv eafe • ~· 

Furnished rs narne 
upon quest- . re. 

Write us. 

INCLUDING THE~E TWO: 
STANCOR 12-E EMERGENCY 

TRANSMITTER 
The logical answer to the emergency problem. 
Low drain operation from a 6 volt DC source. 
Crystal control on 1.7, 3.5, and 7 MC hands. 
12 watts input to R.F. Amplifier. 
Universal antenna coupler - self-contained. 
Easy band shift - phone or CW. 

Approximate net price. less coil, tubes, crystal, 
dust cover and Yibropack . ...............••• 

STANCOR 10-P TRANSMITTER 
Unparalleled versatility in a low power rig. 
Five band operation (10-160 meters) with hut 

three crystals. 
R.F. Amplifier Input - 12 watts phone, 20 

watts CW. 
Four tubes - only one tuned circuit. 
High level modulation - break-in for CW. 
Price includes cabinet, escutcheon, etc. $ 

1 Approximate net price, less tubes, ft !!!! 
coil, crystal and meter.............. ~ 

ST ANCOR HI-Fl 
TRANSFORMERS 

A most exactin~ transformer 
in performance and appear
ance. High Fidelity that 
really m.eane ultimate in 
tone quality. A precision 
product fro1n start to finish. 
See it at your dealers. 

STANDARD 
TRANSFORMER 
CORPORATION 
1500 NORTH HALSTED STREET 

CHICAGO 

STANCOR 
THOROBRED 

America's first safety plate 
transform.er. The only trans
former of its kind - any
where. Your Stancor Jobber 
has it - he sure to see it. 
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1{ourJ1d~ 
FINER MOVEMENT 

only in 
SIMPSON 

MODEL 240 
HAMMETER 

3,000 volts self
contained (no 
external multi
pliers neces
sary). 
A.C. volts: 0-15-
150 - 750 • 3000; 
D.C. volts: 0-15-
75-300 -750-3000; 
D.C. milliarops: 
0 - 15 - 150 - 750; 
ohms: 0-3000 
(center scale 30) 
and O - 300,000 
(center scale 
3,000). 
Your 
~:ice$14.75 

T HAT this expensive bridge 
type construction with soft 

iron pole pieces could be used in 
instruments priced no higher than 
the ordinary kind, has been the 
marvel of those who know instru
ment construction. 

This finer movement is t h e 
heart of the "Hammeter"-----the first 
self-contained pocket-size tester 
built expressly for your needs. 
Notice the ranges of this tester 
listed opposite. Both A.C. and D.C. 
ranges have resistance of 1,000 
ohms per volt. It is shock-proof 
throughout-test cables are insu
lated for 5,000 volts; tips and clips 
are also heavily insulated. Mea
suring only 5 ¼ x 21/a x 1 % inches, 
and weighing only 20 ounces, the 
Ha=eter ls the answer to every 
trouble-shooting and checking 
need. When you see it, you will 
be all the more astonished at its 
low price. 

PANEL INSTRUMENTS WITH THE 
SIMPSON MOVEMENT COST NO MORE 

·rou pav no more for panel instruments haring the Simpson 
Bridge Trr,e Moretneut with sort iron pole pieces. Here are 
typical values: 
R.F. AMMETERS-'lnternal. thermo-cour1le radio frequency am-

~6:rii:l·p;i~'. .. ~: .. ::.:.: __ :~-~--~·~-~~-~· ... ,..-....... H ......... m,Hm, $4.6 7 
HIGH RANGE VOLTMETERS-]),<;_ plate ,·oltmeters. complete 
11 !th external resistors. (1,000 - 1.500 - 2,000 - 2,500 • 3,000 

~ro:r0
~~t v~;r~e•••••••••••m-~•••••••••••••-•--••••o-,_, -•-----AO $9 .07 

(5,000 roll range $12.00 net) 

DECIBEL METERS-Jleetifier type volume ra 
level indicator 1.-10 to 6 db (500 ohm line; 
'/·o~~ 'Jei 1price .. _ . ., ___________ $8.00 ' • • ' · · 
r::~ J~~t~~ ~ri'.~~~11r7i•:~~~)~p~~:$I:,4:.2~g~ <:::::;/'/"° 
List $6.35. Your net price............ • 
A.n. fllamf'nt voltmeters tu-lo or 0-1!'; V,). 

~~sir P~~te J:i·:e~ .. ········-·····~-=-···-- $4.23 
illuminated dials for all ponular ranges, in~ 
f'luding 6 Y. Jamp. 50c net additional. 

SIMPSON ELECTRIC CO. 
5210 Kinzle St., Chicago, Ill. 

illtlSla, 
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it was recognized that this methou was not repre
sentative of actual operating conditions, it did 
provide a very large factor of safety. In recent 
years, rapid progress in tube design, tube manu
facture, transmitter design, and operating tech
nique has made it practical to refine the method 
of rating transmitting tubes so that it more closely 
represents actual operating requirements. 

'' For example, in Class-0 telegraph service, the 
old ratings were set up on the basis of continuous, 
key-down operation. In practice, however, all 
Class-C stages which are keyed are not under 
load when the key is up, as it is during spacing 
intervals. The average load on the tube is, of 
course, much less than it is under steady, key
down conditions. 

"In Class-0 plate-modulated telephony serv
ice, the old ratings were based on steady, 100 per 
cent, !line-wave modulation. Under this condi
tion, the total plate input (d.c. and a.c.) is 1.5 
times the unmodulated d.c. plate input. In prac
tice, a broadcast transmitter (for example) mod
ulates its carrier on the average only 25 to 30 
per cent. Under these conditions, the average 
plate power input is only 5 per cent higher than 
the unmodulated d.c, plate input. 

"Similarly, the old Class-B a.f. amplifier rat
ings were based on steady, full-signal operating 
conditions with a !line-wave signal. Actually, the 
average signal is much smaller than the maximum 
value and the average d.c. plate current and 
powe,1· input varies continuoI.IBly between no-sig
nal and full-signal values. In addition, it is well 
known that speech signals place a much lighter 
load on the Class-B amplifier than signals having 
;;inusoidal waveform. 

''Iu Class-B r.f. amplifier service, the old rat
ings were based on carrier conditions where the 
carrier output represents }-1! of the d.c. plate input 
and the other two thirds is dissipated by the 
plate. At 100 per cent modulation, however, the 
efficiency of the amplifier increases to approxi
mately 50 per cent, so that the plate dissipation is 
reduced about 25 per cent. However, because the 
average decrease in plate dissipation is rather 
small, the ICAS ratings for this class of service 
have to be more conservative than for the other 
services. 

"It is apparent from the foregoing considera
tions that increased transmitting-tube ratings 
are practical for many applications. The new 
IUAS ratings, together with the CCS ratings, 
make it possible for the radio amateur and the 
radio engineer to cheose the operating conditions 
best suited for the job at hand." 



put to the test, all capacitors are not alike. They 
differ in life span, in number of advanced features, in dependability. 
Unfortunately the eye cannot see these important differences. There is 
a way, however, that you can he sure you're getting the all-around 
tops in capacitor value. Look for the name CORNELL-DUBILIER on 
the label. Only capacitors hearing this name are hacked by the spe• 
cialized experience of 29 manufacturing years and by laboratory life 
tests for performance- a guarantee of outstanding performance on 
the job. 

MICA 
PAPER 

DYKANOL 
WET £ DRY 

ELECTROLYTICS 
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ABBOTT • DK! • 
2½ METER 

TRANSCEIVER 
For a change try 112 MC. You 

will enjoy it 
List Price $27.50 

Less Tubes and Batteries 
40% Discount to Amateurs 

GENERAL: The DK2 is a 
completely self-contained 112 
me radiophone transmitter and 
receiver, for use in your Cdr, 

plane, boat, or while being carried, for portable work. 
It is very simple to operate: The working ranee is be
tween 2 to 30 miles depending on the location. 
Astonishing results have been obtained. 

SPECIFICATIONS 
CASE: Size 11½" Ions x 9½" hish x 61/4" wide, grey wrinkle 

Rnish metal, heavy leather handle. All batteries ore self-contained 
in case. Removable side panel for easy access to the batteries 
and tubes. 

FREQUENCY: Will cover 112 me to 118 me (amateur 2.5 meter 
bond). 

BATTERY REQUIREMENTS: Threa 45 volt B batteries like Burgess 
5308uand four No. 6 dry cells, or two Burgess 2F2H batteries. 

TUBES SED: One type 6J5GTX, one type 6G6G. 
SHIPPING WEIGHT: 12 pounds. 

Order from your nearest distributor- if not yet 
stocked we will temporarily fill orders direct 

BULLETIN ON REQUEST 

ABBOTT INSTRUMENT, INC. 
51 Vesey Street New York City 

TIME SAVERS! ... Five B&W Baby 
Coils. mounted as an intea:ral part of the 
switch of these new JS-Watt Turrets, pro
vide efficient front-of-panel coverage of 
the 10-to 160-meter band•. No wasted time, 
no lost motion, no coil changing! 
SPACE SAVERS! ... The unusually 
small size of B&W Baby Coils makes 
possible a compact 5-band Turret re
quiring only slightly more apace than an 
ordinary individual coil and socket! 
MONEY SAVERS! ... ~'our types of 
Baby Turrets provide practical band
switching in all low-oower xmitter and 
exciter stage applications. All types deliver 
maximum etficiem;y with a minimum num
b~.r of tubes. Cqmplete, including an 
etched aluminum frequency-marked dial 
plate, ........... •- ..•• ,.,.,, $8.50 Net 

YOU 
SAVE 

3 
WAYS! 

... and the 
"BAND-HOPPER" 

\ 'fype 2A Switch) 
A new, very small unit 
for low-Powered i-a
padt.Y coupled stages, 
combining the speed 
and ~onvenience OJ 
individual coils wf.tk 
front-of-panel control. 
Covers 10-to 160-mf'ter 
bands, mea.,;ures· only 
2H" x 3" x Z"I 
Amateur Net, $3.25. 

BARKER & WILLIAMSON 
R,1d;o M•nufactur,n• £11,t,n~ers • ARD MOR f, PENNSYLVANIA 
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The U. B. F. Relay 
(Continued from page J/7) 

worked hard prior to the relay lining up routes 
westward. He heard W8QDU using c.w., but wa:; 
unable to raise him Saturday evening. W8CFD 
was heard briefly. WLKIK/1 heard W3AC/3 and 
W3AIR direct and handled a nice bunch of traffic. 
Between June and August WlKLJ ha:; worked 
134 different 5-meter stations in 18 states (seven 
districts). The important route from Detroit to 
Chicago was open for the entire relay period. 
Messages were exchanged by 5-meter amateur radio 
between the respective F.C.C. ojfices. W8CVQ 
(Kalamazoo) worked W9VHG six times, W8MDA 
(Ann Arbor} seven times and WSQDU (Detroit) 
eleven times in the relay. WSCIR's longest relay 
was Aliquippa-Detroit (200 miles), using 200 
watts to a 7-element Yagi beam. He used a 4-tube 
acorn converter and RME69. 

It has been fascinating and interesting to see 
the message copies roll in to be clipped together 
to make a complete record of each route. We re
gret some of the gaps that cannot be filled ho
cause a few fellows failed to report. There were 
dozens of messages, and since many wonder how 
they progressed, we include information reaching 
us. W3FBH's message to Maine got as far as 
WlKIK/1. WlKUD's, WlSI's and WlKEE's 
have been traced as far as W3HOH. One from 
WlJTJ,J, Sanford, Maine, likewise. Another 
started by him got to WlKLJ and WlLLL. 
WlERT's got to W3AC/3. WlEHT's, W3ETA/8's, 
W2ADW's, W3EUA's and WlAUN's got as far 
as W3GGR OK. We never got beyond WSNYD 
in tracing those from WSMDA, WSGRP, 
WSLMP, W8QQS, WSQDU, WSJLQ, W8RKE, 
WSTBN /8 and W8RFW. W3IDS, WlKII and 
WlHXU got messages as far a:; WlEKT, after 
which no further reports. W3HPD, WlIUU and 
Wl.JSV messages got to WlKIK/1. W2MEU got 
a message through to WlHDQ. W3AC/3's, 
W3HHC's and W3HPD's got to W3ETA/8. 
W3HSN's got to W3DBC. W2LEG's was deliv
ered at W3BYF. W2NF's, W3FJI's, WlCLH's 
and WlBDI's got to W3BKB en route west. 

The spirit of all participants was high. It was 
great fun, and a thrill of accomplishment to hear 
about the routes being set up, and pass along 
messages to well known friends or hear them on 
their way. 

Typical comment: "Orchids to WSCIR for his 
fine work in attempting to bridge the gap west 
during the contest." - W3FQS. "Everyone taking 
part had the time of his life. • • . Used a beam 
with eight half-wave elements here." --WBCYQ. 
"Heard W5EHM testing on 56.2 Mc. and am re
porting this to him."-JV3EUA. "More activity 
on the band than for many a day." "Relay work 
is the answer to keeping five meters open. The 
messages slid up and down the coast as if 'five' 
had been used for this purpose for years. Don't 
let anyone tell you the boys on this band cannot 
handle traffic." - WilJ. "Most activity at the 
start and at the end." - W3HOH. "Will stay on 
throughout the winter. All set for all districts, and 



KIT supplied assembled, 
ready ta wire $49.95 

Every year ONE communiCdtions set pushes out in front ... 
beCduse it has what it takes, in performance and Extra Value. 
We believe that during the coming year it may well be the 
GUTHMAN 11-tube U-50 SUPER. 

Complete with new Gun-Sight Tuning Pre-Selection Stage, 
this new receiver provides quiet DX thru controlled re
generation, and socket provision for adding 100 kc. oscillator 
giving in-built frequency check. 

U-50K SUPER, assembled, ready-to-wire, 
less cabinet, tubes, speaker ..........•..•... $83.25 list $49.95 net 

U-50W SUPER WIRED, less cabinet, tubes, speaker. . . 95.75 list 57.45 net 
U-51 Hinged top Cabinet. . . . . . . . . . . . . . . . . . . . . . 5.84 list 3.50 net 
U-42 10" Speaker and Cabinet ...........•.....• 16.50 list 9.90 net 
U-53 Tube Kit. . . . . . . . • . . . . . . . . . . . . . . . • . . • • . . 15.05 list 9.03 net 

See it at your Jobber's today, or order 
direct, giving jobber's name if out of stock. 

CHECK THESE FEATURES 

• Six bands, 525 to 62,000 kc. 
• Gun-Sight Tuning, Illuminated and 

Magnified 2½ times 
• Socket Provision for 100 kc. 

Oscillator to be added 
• Controlled Regeneration 
• R.F. Stage 13-gang condenser) 
• Improved Noise Silencer 
• Calibrated S-Meter 
• Antenna Trimmer 
• 12 Watts Output 
• Matched Dynamic 10" Speaker 
• AND every other Vital Control 
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Low-cost dual-section 
midget electr:olytics. 

• 
Extremely compact for 
tight spots. 

• 
25, 50, 150, 200 and 
450 v. D.C.W. 

• 
8-8 to 20-20, In vari
ous popular combino
tlons. • 
Center strdp mounting. 
Polarity-colored leads. 

• 

• These dual midget-type elec!ro
lytics are now listed in the 1940 
AEROVOX catalog, along with 
many other new items . 
• Ask your local jobber for your 
copy. • Or write us direct. 

MORE DX 
LESS NOISE! 

WITH THE AMAZING NEW 
BROWNING PRESELECTOR 
W2APT says •.• ••rn the past 15 days I have 1ogi.ed 23 
Asians. workin~ 19 of them •.• couldn't eve.n be heard with
out the preselector .••• f:<:Xtremely grateful for wonderful 
performance of this unit ••• •• 
This new Preselector is GUARANTEED to-improve the 
performance of any Receiver. Available in ldt •form at $13.SO 
or wired and tested with Filament Transformer $16.50. Uaes 
new 1852 tu.be in High-Gain circuit. Range from 5 to 160 
meter.s bandswitchlng. Huy one today on money-back• if-not
~tisried basis at your local Ham Supply House, or write direct. 
Free Bu11etin uoon request. 
NEW BROWNING VISUAL FREQUENCY MONITOR 
The new Browning Vitrnal Frequency Monitor compares 
favorably with $400 models. F;.x.ceptionaJly accurate and 
indispensable for lo~ing LJX stations and working; "'close 
t,~, the e<l.ge" of the band. Ideal when used with E.C. operation. 
Many outstanding features. Amateur net price (Less 5 tubesJ 
unly $17 .45. . 

• I 

HRO\VNING LABORATOHIES ~ 
WINCHESTER, MASS. 

Export Dept. 461-4th Av.,New York, N. Y.,U.S.A. 
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to shoot for that A.R.R.L.-M.R.A.C. Cup, with 
antennas good for all districts." - WlKLJ. 
"The u.h.f. relay idea is catching on fine." -
WlDCH. "The volume of traffic was pleasing 
here in the middle west."·-- WBMDA. "Signals 
were normal the first day, but we~t below normal 
September 10th, so we used c.w., but 'phone was 
fine on the 9th. This relay has been a lot of fun. 
Hope you promote another soon." - WBCVQ. 
"Our weak link is between Elkton and Balti
more. We must get two hams at Aberdeen to add 
u.h.f. gear." - W8GGR. "Need eontacts west 
and south to form a net, since W9PQH has been 
off and haven't been able to work W9ZHB, who 
hears me. T-20's and :3-element rotary beam 
here." - W.9VHG. 

"Was in constant touch with W8NYD to the 
east. It was amusing when I copied three going 
from W8CVQ to WSMDA and then when he 
called me I was able to read them back to him. 
Enclosed 17 test message copies."-·- TVBQDU. 
"Since the passing of summer DX, activity on 
'5' has been at a very low ebb - yet within an 
hour of the start, message routes began to take 
form. By midnight routes were functioning as 
smoothly as though customary for years." --- Ed, 
W1HDQ. "It was fine. How about having one 
every three months for the u.h.f. bands." -
TV1CLH. "Our best DX was WlHXP with 45 
watts to 807's. The beam proved very reliable for 
the message relays. We used crystal control on 
56.7 Mc., power from four storage batteries. 
Thanks to the fellows in the Tri-States Radio 
Club for their valuable assistance. Here's to more 
UHF Contests."··· WSAG. 

ALWAYS 

BE 
C.AREFUL 

* * * 
(A) Kill all transmitter circuits com-

pletely before touching anything behind 
the panel. 

(R) Never wear 'phones while working 
on the transmitter. 

(C) Never pull test arcs from trans
mitter tank circuits. 

(D) Don't shoot trouble in a transmit
ter when tired or sleepy. 

(E) When w<>rking on the transmitter, 
avoid bodily contact with metal racks or 
frames, radiators, damp floors or other 
grounded obJects. 
- (F) Keep one hand in your pocket. 

(G) Develop your own safety tech
nique. Take time to be careful. 

* * * 
Beath Is i•ernranent ! 



SWITCH 
TO SAFETY 

l
·ty Sets n_nd Parts 

B Qua t n17 
uy . NEWA~ 

j rom. 
'th yonrorder 

a •me11t t.l'l • ·* Send20o/odottmP ) the balance 
. harge to 

* 
·idd 6"/o carrytnfl, c .. ents or less 
' hl"I'aym . 12mont ., . * Divide into 

AEROVOX "HYVOL" 

Oit-Impre~nated and \Vax .. 
F Ulcd in Rectangular Metal 

Cans 

Disc-ontinued by Aerovox. 
Closing out at these low 
Prices \\'bile Stock Lasts! 

RPcc-ommPnried for use where 
e('Onomy iR a necessity. Come 
l.'omplete with Universal 
Mounting bracket asillustratffi. 

T:,·pe 1011 - 1000v. D.C.W. 
Mfrls .. L.W.D. Net 
1,~ 1.~x113/16x11/16 $1.08 
·,: .i x 1 1.,/16 x 11/16 1.47 
+4¾x2% :x.13/16 1.96 

T,-pe 1511 - 1500v. D.U.W. 
1 4 x 1 13/16 x 11/16 $1.43 
2 -Pix 2 H x: 1 J/16 l.9b 
-i4¾x3¾ xi¼ :!.18 

Type 2011 - 2000v. D.C.W. 
Mids. L.W.D. Net 
1 :l'/4 x l ', x I 3/16 $1.72 
i 4 x3¼ x1.14 2.40 
4 4 X ;l 3,( X 2 }( 4.56 

Type 3011 - 3000v. o.C.W. 
1 4_1,-!xJ~x2~-( $.l.45 
.) 4- 1-1 X J 34 X: J 3/16 4.85 

NATIONAL 
NCI0lX or NCI0IXA 

s25.so 
Only l)own 

Choice of THrec-t Rca<lin,i or 1\ficrometer I >i 11 
Cush Price............ , , ..... . : .. ... .'. "$129,00 

OTHER REC~~E-¥-ii.uf'°;,~,(iii~~ 'fot:A~IJR FAMOUS 

ALL SETS 
COMPLETE 
READY TO 

USE 
Shipped in Brand 
New Orininal 
Unopened Jlac
t.ory Cartons. 
Onicr Direct 
from this Ad. Tn
dude ~~t.~ and 
parh in sam~ 
()rder, un New
ark's Time Pay-

1I1cnt JlJan. 

NATIONAL );~1~! 
,~rn':~>:::::::::: :$1:~Ji 

H~'f;
1

;
8lJx~·.-. ·.::::: ~: 1;t;g 

R~f 70 m::~ 
70:b'Bic) ·<;;.;n:biit~·tiOii:: 181.H0 

HAMMARLUND HQ120 129.o0 

HALLICRAFTERS 

~& ~~ Fi;i;;)/}} / ii 1lHi 
Sky Rider Marine. . . . . 64.50 

*Indicates sets :.uldfor cash <mty 

t>own 
?/n•ment 

$28.50 

19.80 
:15.94 

n.n 
.10.58 
J6.36 

25.80 

16.30 
25.50 
* 
13.90 
L!.90 

HERE'S A REAL CABINET BARGAIN! 
Again NE\\'ARK ~i.:ote~ with this smash val11(~ µrl)1,t' .-,f 
NE\\'ARK'S "on their toes" look-011t for iremR of tnt"'rit tor the 
J\mat~nrs. Here's a black rrac:-klP rinhd1 !wavy gau~c t\letat 
Cabinet with hing:e<l top door, 12!-i" high, 19" w1dc, 11 ½ 0 

deep. Just Hw right rabinet tor a i:,·B t.able model rig or tor that 
mobile- j,Jb. \V(" g11arantc(' you'll like this nihinr-t anrl it's prkrd 
at a real ~aving. Shippini, weig-ht 16 lhs. 
NO. PX-1--- ('.,"Jrnpktf' ·with front panel to match ....... $..?.00 
Chai,i~it< t.n fit this c'.abinet, 10" x 17" x J". . . . . . . . . . . . . . . .so 

Uil .Fi..llcd, Oil Impregnated FILTER CONDENSERS 

Now only 69c 
750 v. D<'., 3 mid. 3~{ x l!'i, x 1¾. 
\Veight % lb. 

Th,,v ,it,: w,,Jl-kn01.vn 
rnahes and only a _te-w 
teft o.f each. 

DC 
Volt 
1000 
2000 
!ZSO 
1500 
1500 
1500 
2000 

Gnaraotced at rated voltages 

Mfd. ~ilie 
Z 2~Lxl 3ixl 
;: 1%x.3½xP/4 
3 3!~x.3~4x1 1/4'. 
3 5 1>'.:-P,:txl:'/4 
4.4 5 ll. 3 I .i, X 1 % 
5 3~-{x:n;xlY!l 
$ :1 ~34x3½ 

Wt. 
':., lh. 

l 1 . .t lbg. 
1 1-i lbs. 
1 ~ )b3_ 
l!-'glbs. 
J ll~ lbs. 
2~:f lbs. 

Pri(e 
$1.00 

I.SO 
1.25 
I.SO 
1.75 
1.90 
2.15 

* * * * * 
39 YEARS TOT AL EXPERIENCE 

and consistent amateur activity 
ADDED TO NEWARK'S TECHNICAL STAFF 

A. D. Middelton 
'"MID0 

W9AOB 
v•x. \V7<iLH - W4CA). 
\Vell known A RRL t~un
ti:-st "Traveler." 

G. W. Mossbarger 
"MOSS0 

W9AUH 
Ori,rdnal , 'i R~ partv king 
aml ,.:wn•i,!:!takes Winner. 
Former ~CM Kentu<'kv. 
MetnlJcr Ut->NR. 

Newark i~ prou_tl to auno1mce that tlwt-it~ tw,-, men have bet'll 
<1drled to thdr technical staff aud arc uow at your st.•rvk(' in 
hdpinJ?; solve your amateur radio prob!('mS. \Vritc t.o th('m. 

* * * * * 
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NEW ENGLAND DIVISION 

CONNECTICUT- SCM, Frederick Ells, Jr., WlCTI --
Nutmeg Net: 3640 kc., 6:45 P.M. daily except Sunday. 

JTD, with an input of 250 watts, has a total of 71 countries 
to his credit. On Sept. 17th EAO worked with KXM/1, 
KDK. GAG and EHT /1, reportinp; rifle match at Hartford. 
Conn., and Woburn, Mass. The Conn. A.A.R.S. Net opened 
ou Sept. 11th, with most of the old gang on hand and KYQ 
as new member. Sorry to hear that AJB will be inactive this 
year. Reed will be missed by both A.A.R.S. and Nutmeg 
Nets. UM is new IVillimau'tic ham. KAK and KYQ at
tended hamfest at Trumbull. TD is on 3546 kc., Mon., 
Wed. and Fri., from 6:30-8 P.M., looking for traffic. DWP 
now has an 810 fival. Nominations for club officers are being 
held at GB. KFN has band-,,witching and plans a new 
3.5-Mc. antenna. AVC attended DX Round-up in Spring
field, Mass., "1th APA. ADV is buildin11: new home in 
Ea!!ton, and will have 1 kw. on the air when he gets moved. 
JB,J has completed new modulator using a pair of RK12's. 
KWF has been busy digging hole,a for new masts at CBA. 
B.A.RA. 111ade an e..xcellent sho"wg in June I<'ield Day. 
More reports from Connecticut amateurs would be appre
ciated. Reports from all lirensed amateurs are welcomed and 
should reach the S.C.M. by the 19th. BDI attended the 
Manche.st,,r, N. H., Convention. Twelve memhers of the 
Nutmeg Net were present at a get-together held in the club 
roo= of N.H.A.R.A., WlGB, Sept. 23rd. A fine spirit of 
interest and activity was evident, which indicates that 
3640 kc. "ill become known more than ever as the meeting 
place of the Nutmeggers this year. Our thanks to the 
N.H.A.R.A. for its fine hospitality. 

Traffic: W1A W 215 (WLMK 23) EAO 26 JXP 15 BDI 6 
KYQ 5 TD-DWP-KFN 2 GB-CTI 1. 

MAINE- SCM, H. W, Castner, WUIE-Your 
S.C.M. has been appointed on the "Planning Committee" 
of 75 amateurs, which IB making a study of Present u.<,age 
and future recommendations of all our bands and privileges. 
The opportunity has arrived for you to write me all about 
what needs to be chaI11Zed, improved or corrected in all our 
operation. A.R.R.L. has set up this •tudy in such a way that 
every individual ham has a voice in all these matters. It's 
squarely up to you fellows. Write me any suggestions. good, 
had or indifferent, and it doesn't, matter in the least whether 
you are a League member or not. The State Commander of 
the American Legion has appointed .M:r. Hubert W. Eldred 
of Bath as chairman of a Legion disaster and relief commit
tee. It is understood that some of the Legion posts expect to 
n1allltain emergency gas-engine equipment that would be 
made available to Emerp:ency Coordinators in those locali
ties for general communication service in event of disaster. 
KEZ is sure "denting the ether" on 14 Mc. with those 
&Offs. KZI has a new Gross transmitter and is doing great 
work. HSD has rebuilt and is getting most of t.he 90 watts 
input through to the antenna. Ben has about JO different 
cr;ystaL'3. Charlie 1\.'.Iouckerizi and Dan Haynes are new hams 
in Millinocket. Welcome, boys. LDC is on 14 Mc. LIZ is 
rehuildin.p;. JSY is to teach the science courses at Fort ]!'air
field High, and will be ou with 150 watts from there. GXY 
has tbat beautiful new rig almost ready; Ed spoke before 
the Red Cross recently on our emergency work; he is build
ing up a fine emergency plan for Bath. LHX is coming into 
the League. Who's next? DPJ is preparing to be O.P.S. and 
is also a member of the Keneehec Valley Net. KCO is now 
Class ".\." DHH continues to do a real job. VF reports !,he 
doudburst Aug. 21st did great damage and, as many were 
standing on Breakneck Brook Bridge, it washed away. 
Some were re.scued. but Mrs. Raymond Cotton and daugh
ter Rachel of Hiram perished in the raging waters. They 
were the wife and daughter of Raymond Cotton, WlBTY, 
whom old timers will remember as l ALK. I express the 
heartfelt, sympathy for every amateur in Maine. Ray, at 
thic, grea.t traged.Y, Nearly siY inches of rain fell jH two hours. 
In Bald ,vlll and Heba.ito over seventeen bridges were ont in
cluding a 100-foot long railroad fill. Again we say to all: Get 
ready for these emergencie.,. LWX is still going strong. 
MFU is on 3530 kc. "~th 4 watts. CRP vacationed around 
Stonington, and kept schedule with JRS while there. HSO 
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is active as always. LKP reports activity and traffic. This 
report reaches upwards of 400 Maine hams, and we again 
earnestly ask cooperation with our oillc.ial activity and wel
come letter~ and cards from you all. Advise any Legion 
Posts that inquire to investigate the wonderful set-un the 
'.-'"Jdwell Post in Portland have for emergency work. ,;,bich 
1ndudes trained Police, .F'iremen, l?irst .4.id, etc., units. 
EWN is our E.C. a..ud also chairman of t.he Caldwell Post 
Radio Committee. He has some 2000 watts of auxiliarv 
power and a 1.75-Mc. Net all ready "IN CASE"l! LMQ ls 
on 7 and 3.5 Mc. and reports the A.A.R.S. starting out with 
a large number of stations. MDD is new b'armington ham. 
LRP is active on 7236 kc. Much of the comment from the 
members of the "Planning Committee" is to the effect that 
many of the licensed amateurs don't know procP.dure well 
enough.. They're right, fellers, in some respe«:"ts. I know of a 
lot of the boys who are on 'phone that can't make up a cor
rect message form. All of us don't know half enough "(l" 
~ignals. Many are careless in sending. Some firsUS are very 
hard to read. Take a listen on 3.5 Mc. and see if you hear 
any of the boys who send fine "stuff," like lNW. Try to get 
better. Let's raise the standard of efficiencY in Maine. INW 
iB the new Emergency CoOrdinator for Le;\'-lliton and vicin
ity. I hopo, all you boys around that locality will cooperate. 
KLH has applied for membership in the Pine Tree Net. 
Remember, these third-party messages impress citizens 
with our 11flefulne81-:I. New Emerge11c3, .. Coordinators: EWN, 
HSD, INW, !BR. Let's hear from all Maine hams. Any
thing you write me will receive immediate attention. and I 
can assure you that auy ideas will he used. I have an elabo
rate file system and can refer to any correspondence from 
any of you instantly. \Vhen you write me you can be assured 
you're not "Rhouting up a blind alley." 

Traffic: W1IIE 2 LML 1.5 T,MQ 5 LRP 7 LKP 2. 
F.:ASTERN MASSACHUSETTS - SCM, Larry Mitch

ell, W!HIL- Ass't. S.C.l\L's: lJ,TY. lGAG. Chief R.M.: 
1,JJY. P.A.M.: lGAG. New O.P.S.: KTE, LO, GCU. New 
0.B.S.: LMB. Prospective E.C.'s: HSR, BMW, LBY, 
,TMJ. Another fine radio rifle meet was held on Sept. 17th 
between the Mass. Rifle A.ss'n at Woburn and Hartford 
lUfle Club. Hartford, Conn. Hartford won bv a acore of 
l.470 to 1238 for Woburn. The reports, scores a;,d data were 
all handled hy 'phone. On Conn. end KXI\I/1, 1.9-Mo. 
'phone to EAO We-st Hart!ord on 3.9-1\Ic. 'phone to GAG at 
Stoneham, to EHT/1 at Woburn. EHT/1. l.9-Mc. 'phone, 
to <JAG Stoneham, on 3.~-1\fo. 'phone to EAO to KXM/1. 
This was very successful and enjoyed by all who took part. 
A large rturnber of messages were handled between the 
shooters. This sort of activity does a great deal to bring 
aniateur radio to the atteniion of the public, and is a differ
em and most enjoyable form of operating. Our thanks to 
EAO, K:X.M, GAG, EHT and IN. Eastern Mass., South 
Shore, Walth11m and Merrimack Valley Clubs report very 
active pro~rams for the wintex season. IYG p:ets out with 
Harvey 100-T. JCX married June 24th. Cuagrats, Herb. 
INI i,, with Marines at Quantico and operates 3ELN on 
:3800 and 7390 kr~ CWZ is fat.her of bul:,y girl horn Aug. 
14th. HIL. 1 operated from Harwich Port, i\Iass., for two 
weeks and made a number of fine contacts with 12 watts on 
I.9- and 3.9-Mc. 'phone. HOM attended Ulevelo.nd Air 
Races and worked gang with UHX-10 in car. LVV is active 
in Haverhill. EMG keeps Melrose on traffic map. GAG wit.h 
fiOO watts i• active on O.B.S. work on 3.\J and 14 Mc. KCT is 
quite active on Army Net. BB is going strong on all bands. 
KCQ reports Waltham Amateur Radio Aso'n has 300-watt 
dub station. LO reports GUI back on 28 Mc. LTC has new 
500-watt rig. LMB decides to try 0.B.S. work on 28 Mc. 
LEU has Collins kw. rig with 4-clement beam. GFW raises 
power. RH\V has new rig. ATK is in Veterans Hospital at 
Rutland, Maas. Drop him a card, gang. The Eastern Mass. 
1.75-Mc. 'phone Ann., Net, had first drill, Sept. 17th, with 
14 stations on the net freq. of 1985 kc. More members are 
wanted. Contact EGR for details. All A.A.R.S. men. please 
report your traflic to me each month for inclusion in QST. 
LOI will be on 14-Mc. 'phone soon. LXQ and KYN keep 
Newbur~·port on the air. JNU of Methuen is active un 
1.75-Mc. 'phone. BHW sends in nice 0.0. report. KTE 
handles traffic on 3.9-Mc. 'phone. LMO was runner-up in 
F.T.S. contest. HSA has iiOO watts on 7 Mo. AGX reporta 
A.A.R.S. North Shore 56-M~. Net started up Sept. 11th; 
meets at 7 P.M. daily. BDU is very active on F.T.S. WV 
worked KAlER, LZllD, XCT8Ml and CT4AA for 117th, 
118th, lrnth and 120th coU11tries. The Mystic Valley Radio 
Club meets every Thurs., Room 8, Pythian Bldg., Malden. 



JJY is active with traffic and lining up Emergency Coordina
tors. JRC is now on 28-Mc. 'phone. MFC, ex-3GZK, is most 
welcome addition to E. Ma&<. KH says no more B.P.L., as 
VO3A is now off. LNN reports LSA and MEZ on 1.75 Mc. 
BFR is now first-clase telephone opr. LXZ sends first report. 
QW reports general overhaul for winter season. KZK, 
LIU, EAQ, GRV, LTI, IZK, LEJ, KIT, AAT, AYD, 
LXW, JEF, HJU, IF, BVL, LBS, KJA, IYW and LWH 
are on 28 Mc. 'phone in and around Beverly. Let's go for a 
real season, gang. Plefl...":le report all activity. 73 from Larry, 
Ka,y and Bud. 

Traffic: W1LWH 256 KH 197 JJY 142 JOK 113 (WLGV 
79) LBY 94 KZT 76 BOU 67 JSM 49 EMG 42 LMO 38 
AGX 36 GAG 32 EHT 26 KCT 24 BMW 17 HWE 16 BB 
14 KTE 10 HSA 4 LNN 2 LXZ-KCQ-LMB 1. (July-Aug.: 
W1JSM/1 69 KOT 21 WI 2.) 

WESTERN MASSACHUSETTS - SCM, William J. 
Harrett, \VlJAH - LDV and LJF are new O.R.S. HDQ is 
new O.P.S. IOZ applied for 0.0. LDV leads the traffic 
parade this month- nice going, Bob. BIV is awaiting full 
swing in A.A.R.S. JAH visited BVR. KUW and BIV. 
AZW applied for O.R.S. DUZ and FOI keep the 'phones 
represented in the traffic column. DUZ reports that the 
We..st. Mass. A.A.R.S. 'Phone Net is all set for the active 
season. LDE has heen working 14-Mc. c.w. BNL has been 
concentrating on rebuilding in preparation for the coming 
winter. 001 took down rhombic antenna to make way for 
new rotary. How about some reports to help fill this column, 
fellows? 

Ti-attic: W1LDV 120 BIV 57 ,JAH 54 (WLGH 9) BVR 17 
(WLG 138) FOI 12 DUZ 4. 

NEW HAMPSHIRE---- SCM, Carl B. Evans, WIBFT / 
DMD - The Sixth Annual N. H. State A.R.R.L. Conven
tion and Hamfest was held in Manchester on Sept. 23rd, 
with an attendance of approximately 275 hams from all over 
New England. J!'rom all reports a good time was enjoyed by 
everyone. The Frequency Modulation demonstration by 
G. E. was particularly interesting. Most of the boys visited 
the Smyth Tower, the new home of the Mancbester Radio 
Club, \VlLVK, the sponsors of the hamfest. The New 
Hampshire Net started up Oct. 2nd on 3600 kc., with a 
possible shift back to 3840 kc. if QRM is too heavy. The 
M.V.A.R.A. is planning some intensive work on "2}11 
meters" and would like to collaborate with other "2Ji
meter" stations throughout the state. JBA/1 is at the Univ. 
of N. H. in Durham for the winter. JOA returned from a 
U.S.N.R. cruise on the U.S.S. Wyoming, The St. Paul's 
School Radio Club is active again, with the boys back for 
t-he fall season. GVJ, formerly from Vermont, is now located 
in Laconia where he is teaching school. IDQ is going to 
California soon. Only one report was received by your 
S.C.M. tbis month. He would appreciate it very much if 
you fellows would drop him a line, occasionally, with a few 
items of interest to use in the QST reports. 

Traffic: W1KIN 115. 
RHODE ISLAND - SCM, Clayton G. Gordon, 

WlHRC · - QR is keeping nightly schedules with WlLEW / 
NAE at 7 P,M, KRQ is on A.A.R.S. from Westerly, and 
BOY aud AOP from Pawtucket. KYK. LDL and KOG are 
new A.A.R.S. Control stations. LWA is in A.A.R.S. from 
Providence. 2JDE was portable in Newport during August. 
BVI has installed peak-limiter in 'phone rig. So has ,J NO, 
who also has up a; 28-Mc. vertical antenna and is using 
e.c.u, on 1.75 Mc .. and says it's very satisfactory . .MCN is 
new Providence ham with~ 3-tube regenerative receiver and 
'47 crystal and 6L6 amp. on 3.5 and 7 Mc. DDY has 
Hetrofil assembled. IZO bas been on 112- and 28-Mc. 'phone, 
and is experimenting with antennas. He and CAB worked 
8 .. 5- and 7-Mc, portable at Point Judith N.C.R. outing, with 
19 ham members attending. JEZ is working on 112-Mc. 
transceivers for emergency work. CNJ is on 14 Mc. JXQ has 
new e.c.o. for skidding around 3.5 and 7 Mc. LQL has uew 
34-ft. pole for antenna and 300 watts 'phone and c.w. on 
1.75 Mc. LWA built new 6K7G e.c.o. and 6L6 final. LDL 
huilt up a 6SK7 e.c.o. per QST, and says it works FB keying 
the 01:1eillator. MEK is new ham in East Providence on 8.5 
Mc. MBM is u..sing 6A6 osc., 6L6 doubler, 8U9 final. BOF 
has arisen from the ashes of forgotten hamdom to rPa.ppear 
nn 7 Mc., proving that marriage i~ tough on HamchewP-rs 
but not fatal. JHB has pair of T40's on 112 Mc. JP has new 
final 1HK24's) on 56 and 28 Mc. JP is the life behind this 
report since he took it upon himself to gather all the news. 

Traffic: WlKYK 77 INU 49 JXQ 26 GTN 24 OPV 16 
INT 15 KWA 13 QR 5. 

VERMONT - 8CM, Clifton G. Parker, WlKJG -
KWB is now in East Barnet. GAN was visited by 2LEJ and 
visited lDQA, FBJ and FCE while through New F\ngland. 
GVJ is now teaching in N. H. KXL is newe.st, A.A.R.S. 
recruit in Vermont. KXY on latest dope is staying with us; 
I<'B! KJG was visited by JRU, KUY and KWQ from Conn. 
JLF rebuilt his 1.75-Mc. 'phone outfit and is nnw in new 
quarters at 29 Perkins St., St. Johnsbury. BNS rebuilt with 
T.55 final. CBW has new 150-watt 1.75-Mc. 'phone ready, 
LVI, formerly of Saugus, !viass., is now locatecl in St.. ,Johru1-
bury aud is teaching at Fairbanks Vocational School. IDM 
is on 1.75-Mc. 'phone. JRU erected new spread-leg mast 
atop his garage. A.A.R.8. Net has resumed fall activity. 
KVB is operating portable in Arlington Hts .. Mass., un 7 
Mc., and likes t,o c,ontact the Vermont gang. FPS has 
emergency outfit with 6C5-6L6 with Vibrapak supply. 
LZO has hi, 200-watt battery-powered transmitter ready 
for the air. GAE and BZS are doing research on 112 Mc. 
Your 8.C.M. is eertain that much· more traffic iR being 
handled than 1s being reported - ,vet it, cannot he included 
unless you report, it - please try to get those reports in here 
promptly after the 15th. 

Traffic: WlJRU 2 KJG 23 KXY 4 FSV 36. 

ROANOKE DIVISION 

NORTH CAROLINA-SOM, W.J. Wortman, W4CYB 
---- The A.A.R.S. got off to a good start, "·"d various 

networks have begun to function in the State. DLX, R.M., 
has put forward a request for some interested fellows t.0 line 
up some scheciules with him to facilitate the delivery of 
trailic over North Carolina. Drop DLX or your S.C.M. a 
card if interested. BHR has lined up some schedules that 
are beginning to function. FLC, new O.R.S. 1 is fP-ariy for 
action DQ is installing new skywire. DG V rag chew-s most 
of the time. BV has new speech equipment. MR is working 
14 Mc .. with two directional antennas. ZR has new 'phone 
rig on 1933 kc. TJ returned to 3.9 Mc. after his having 
pe"",,manently moved to 14 Mc. CPV sends nice "list of DX. 
AKC leads State in traffic this month. FB, Joe. FCB reports 
from Schofield Barracks as a portahle K6 and worked PL 
via K6QUJ. FUA has new modulation meter for checking 
rig located in attic. EIZ is building portable for use at Duke 
Univ. EYF and DLX have emergency transmitters. New 
members in Emergency Corps are FYP and DLX. How 
about sending in some of t,he blanks ,riven out in Greens
boro? We have been asked by BMR to retract our last 
month's statement to the effect th.at he had four 250TH's 
in P.P. parallel. Our apologies for an incorrect statement. 
DGU enjoyed trip to 2USA and up into Canada. ANU has 
new combination 14-3.9 Mc. antennae. AAU returned to 
!l.9 Mc. We want to thank the gang over in Greensboro for 
the nice hamfest held September 2nd. Prepare now to go to 
Charlotte, November 5th. 

Traffic: W4AKC 166 DLX 15 DSY 15 TJ 2 DGY 1. 
80TJTH CAROLINA-SOM, Ted Ferguson, W4BQE/ 

ANG - AZT is aetive on 3.9-Mc. 'phone. DRE reports 
rig working 1''B on 7024 kc. FXH is acUve on 3.5 Mc. CQU 
has regular schedules with DXF. CE has new rig with T40 
in final, both 'phone and r..w. COL has returned to Clem
son. GAR changed QTH to Denmark. CXO is rebuilding for 
l4-Mc. 'phone. 1''FO changed QTH to Clemson. J,;ZF is 
active in 1.75-Mc. 'µhone net, and makes nice report of the 
activity up-state. Thanks, OM. FYL and EZF attended the 
'fest at Athens, Ga .• and report nice time. Gc,v returned 
from Michigan. FNO and EJK are nld standbys "" the 
1.75-Mc. net. CSP operates 1.75-Mc. 'µhone. ]'VF has a 
new Jr. op. Congrats, OM. UPB aud CEL are organizing a 
dub at, Greenville. Nice going, fellows. l:'1DQ changed QTH 
to Greenville, EWI is active on 1.75-Mc. "phone. 1"XJ can 
he heard on 7-Mc. c. w. and 1.75-Mc. 'phone. OZA reports 
activity in the A.A.R.S. and T.L. "C". CZN no longer 
pounds brat'lS for "Uncle Sam'' hut, is taking care of the Oa. 
"peaches." .EMT can be heard on 7 and 14 Mc. with 140 
watts to T-20's. 

Trallic: W4C7,A 22 FXH 18 AZT 14 GAR-EXJ 7 EZF 
1 ETG-DRE 2 CE l. 

VIRGINTA-KCM, Charles M. Waff, Jr., W3UVA
R.M.'s: 3GTS, 3HDQ. P.A.M.'s: 3AIJ, 3GWQ. FHF plans 
to he un 4-Mc. 'phone. CSY is N.C.S. for the Old Dominion 
Radio Ass'u. HAE reports the Norfolk Radio Club ver,v ac
tive. John Huntoon, lLVQ, of A.R.R.L. HQ's staff, visited 
Petersburg, Richmond and Norfolk clubs. We have word 

(Continued on page 104) 
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Here is HOW-
you can train for a better 

job and more money in 

H.R.Rietzke Radio & Television 
Pres.CREI 

Insure your future in this expanding field 
Why sheuld you let new men ('_.0me in and get the good jobs 
in Radio and Television? Your own valuable experience 
coupled with the modern technical t.raining made available 
bv CRE! - will e<-1uip you to st~p into the big jobs that 
dCmand trained men. There's a real future for those who 
plan their future ria:ht now l 

Men with Technical Training M th ) 
Get better jobs - more money ~re an 
Right now is the time for you to start .300 
traming for more money and a better job. (Broadcast .. 
~o~~i,t~~e;:s J~~sea i~r~~d~• ~~or.y,1;.f~ in~ Stations 
vision Eniiineering. Write today for our CERmElpMloy 
interesting; booklet - you'll thank us en 
many times after reading its 48 pages. 

TEAR OUT COUPON AND MAIL FOR FREE BOOK 

I ----------- I +.-----« 
I FR££1Please send me your new I 
I ____:.i}i:;;i:!~tt°ukr:;~l:J:i~ I 
I I I Name ................. ---- .....•. -, 

I Address ····-·· .. -·····-··················· I 
I ow ..................... _ .......................... I 
I ___________ I 

Capitol Radio Engineering Institute 
Dept. 0-11, 322416th St., N.W., Washington, D. C. 
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LOW DRIFT 

CRYSTAL UNITS 
HI POWER 

11 RUBIES 11 

Highest degree accuracy, precision cut. finest Bro..zilian 
f.}uartz--Hipower ''Rubies" deliver max. performance. 

Complete Crystal Units 
160-80-40 meter band•···••h••·······················•·$4.l>O 
20 meter bando ••...•.........•.•......•.....••..... ., ..•.• 7.25 
Temp. coe{ficienl 4.cycles or less p,r MC per oc. 

HI POWER 
11 EMERALDS 11 

Not 0 X" cuts-not "Y" cutR-but high Quality low 
drift crystals at 44X" a~d "Y" cut prices. Large pro~ 
duction facilities and an exclusive flipower method of 
arindina bri~s you these units at the senutional low 
prices shown here. 

Complete Crystal Units 
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HIPOWER CRYSTAL COMPANY 
2035 CHARLESTON ST. CHICAGO, Ill. 
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Hints and Kink.~ 
(Ccmtinued from page 64) 

the measurement cell of our watt meter. Part has 
b<'cn dissipated in the associated tuned circuit 
and connecting wires. Assuming that the power 
consumed by each of several loads on a trans
mitter is proportional to the increase in final plate 
current which the connection of each load pro-

. . lV1 J,.-J duces, we can set up this proportion. - = -:'--········~, 
Wa lrl, 

where W, is the true power output, Wa is the 
apparent power output, Ii is the average final 
plate current under full load, J,. is the final plate 
current under no load, and 11 is the final plate 
cuITent with only the tuned circuit and connec
tors as load, that is, with the cell disconnected. 
In the case we have bc<'n following, I I is 151 ma., 
lu is 34. ma., and It is 53 ma. Substituting and 
1,olving we get 87.4 watts for the true power out
put of the transmitter. 

A second and third trial of the experiment 
gave us values of 89.0 watts and 89.2 watts re
spectively. On the basis of these measurements, 
we accepted 89 watts as the power output of our 
transmitter on 20 meters. All three measure
ments and calculations were made in a space of 
two hours one evening. 

ln summary, t,he calorimeter type radio
frequency watt meter is simple and inexpensive to 
construct. The observations and calculations are 
nut difficult to make. And the results obtained 
are of satisfying accuracy. 

- Robert L. Ebel, WBRSC 

(Atthode Modulation 
( Oontinued from page 115) 

used since its grid comes out below the chassis 
where all the a.f. circuits are kept, to shield them 
from r.f. fields. 

All r.f. circuits, except the final grid tank and 
neutralizing condensers, are kept above the 
chassis. There is no evidence of r.f. feedback even 
though the entire audio system is mounted next 
to the Class C stage. It will be noted that the 
negative returns of the audio circuits are insu
lated from the chassis and returned to switch 
SW4, mounted on the volume control, so that the 
modulator and speech amplifier may be turned 
off for c.w. operation. The secondary of the 
CM-15 modulation transformer was connected 
for an impedance of 1500 ohms, which in conjunc
tion with a Class C grid leak of 20,000 ohms, gave 
a proper balance between grid and plate modula
tion for the T20's being used. 

'!'he filament by-pass condensers ·used in the 
cathode-modulated Class (1 stage should not exceed 
a value of 0.002 µ;fd., and no other stages should be 
supplied from this transformer. Resistor R11 in the 
cathode return of the Class C stage may be by
passed for audio frequencies, if desired, with an 
8-µfd. condenser. This will not add to the quality 
of the modulation, but will result in a slight 
saving of audio power. 



Selects BURGESS 
for its Emergency Radio 

-where "Possibility of Failure cannot be risked" 
"United" won the Aviation 

Maintenance Award for 1938. 
And, here's one of the precautions 
that typifies the Air Lines' safety 
mindedness. 

The picture shows Al Otvos, 
radio mechanic, installing a No. 
3Tl0 Burgess Battery on a DC3 
Mainliner's Emergency Radio. 
This set is a 4-tube, tuned fre
quency model which is standard 
equipment on all United's planes. 

A letter from the company says, 
"The importance of the emer• 
gency radio is obvious . . • The 
possibility of failure cannot be 
risked on any occasion-and that 
is why Burgess hatteries were 
selected." 

Again Burgess batteries have 
been chosen for their depend
ability. Whatever your require• 
ments are, you too will he safe 
with Burgess. 

BURGESS BATTERY COMPANY 
FREEPORT, ILL. 

IURGESS 
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(Continur,lfrom pn,flP. 101) 

that a club has been organized at Fredericksburg; meetings 
:are held weekly in a clubhouse donated by the City of 
FredeTicksburp;; several trani:-mitters and receivers are in 
use by the club under aIIK. FB, 011's! IBV and UIN are 
uew Fredericksburg hams. KR is a member of the A.A.R.S. 
GWQ now has .P.l:'. T40's and Clas,; 1:1 modulation. Fl\IY 
has 1-kw. 1phone-c.w. 011 all bands. ALF nee<lR New i\fp,xico 
for W.A.S. BIG. AI.J and BTM are members of the Army 
'phone uet. ()ther 4 Mc. 'phone amateurs are joining soo~. 
Those interested write BTl\L ELN now haM two new lJper
ators. HNX has new Class A ticket. Congrats! HDQ in
vites all trallic-minded hams !Q join the \'IRGINIA 
TRAFFIC NET. HWJ is ex-4EMJ, e.x-GEQD and ex-
9QKK; HW J is a Captain in the Arm;· Air Corps at, Langley 
:FiPlrl. IFZ is an a..<:_1:mciate of Trunk Line "C". EDG is new 
0.lt.S. After a dozen or so ,\"e;'{"' of inactivity, DL has be
c•ome relicensed "~th a Class A ticket and will operate from 
the Engineedng Buildine:, U. ,,f Va.; DL is Ass't Prof. of 
R!ec. Eni,:. BFW is working all bando. HBF finished new 
l'i,,; wit.h P.P. 81l!l's. UVA has 78 countries confirmed. IIXD 
has a T55 on 14 l\Ic. HAO has his rig located on Belle Isle 
in the James River at the WRTD transmitter; you'll hear 
Carl most a.ny time of day or ni~ht on 4-I\lc. Tphonc. GSV 
anrl IC!Q :irP. nrw Emergency Coordinators for Hilton 'Vil
lage amt Ca11a Charle,.-:;, reRpeetivel;v. If your city or town 
has no E.C .. 1Hite to the S.C.M. for particulars. WE NEED 
MORE EMERGENCY COORDINATORS IN VIR
GINIA! Amatenrs in Newport Ne"'-s, Lynchburg, Danville, 
Roanoke, Bristol. Alexandria, ]'redericksburg, Harrison
hur,e:, \Vinchester, Petcrshnrp;, HopewPJl, etc., kindly note a~ 
no h!.C. is appointed in any of these dtie..;; and many other.1:1 
H-M welt Information on the various nets in Virginia will be 
furnished upon request hy the S.C.M. These include Vir
irinia Traffic Net (:l.5 Mc.), A.A.R.S. <:l.5 Mc.), A.A.R.S. 
( 4-1\ic 'phone), Virgiuia 'Phone Net (4-l\1c. 'i;honeJ, Old 
Dominion Net (2-Mc. 'phone), Zertz Net (7 Mc.), Sewing 
Cin·le Net (2-Mc. 'phone), and Old Domirnon Radio Aa-
1,odation {7 Afc. for Ne,g-ro ham.<s). All these neta are active 
and invite newcomers who can qualify. Don't forget to 
REPORT PROMPTLY ON THE 16TH. 

Traffic: W3ELN 208 HBH(IFZ 64 HDQ 56 CSY 33 KR 
14 ALF 7 Fl\fY 5 BFW-HAE-HAO 2. 

\VEST VIRGINIA - 8CM, C. S. Hoffmann, Jr., W8IID 
- PZT ia usinp; antenna dope ohtainerl from :~ZA at Con
vention. on his 1.75-Mc. 'phone, and it works FB. TCP and 
ltJG _ ~ttended C1entral Div. Convention at Columbus. 
KSJ married and visited 2USA on honeymoon. l:'QQ has 
wnrked 101 countries, with new cards from J\)CA, LXlRB 
and Vl:'8AD. BTV and TLD 'lSO'd LCN from 9F'A, Den
VP:t. DFC is grooming for winter traffic schedules .. fl\1f 
finally made W.A.S.! The gang reporterl working at State 
l'olice radio stations: At WFWV, BOW and DMF; at 
Wl\IWV, SBW and l:'MA. TOP visited TIIR. MXW, 
DXB, LEN andEGZ on vacation. SPY and TNC operated 
port.able at Wint's Gap, Pa., during U. H. F. J<'ield Uav. 
SPY has Radio Telegraph First and ClaRS A tickets; he i:s c;ri 
14-Mc. 'phone. CIR reports he can hear TNC on u.h.f. 
KWLhas new 56-1\fo. portable. TNC/RFP is experimenting 
"" "1.25 meters," with pair of WE316A's. TOK schedules 
KCY aud QWM. Report of Mountainee.r Amateur Radio 
Assn. field day activities, reported in this column recently 
under call of 8ASI/8, should have been 8JKN /8. PSR ls 
N.C.S. of W. Va. Net. 

Traffic: WSPSR 24 DFC 12 TOK 8 LON 6 KSJ 4. 

HUDSON DIVISION 

·EASTERN NEW YORK - SCM, Robert E. Haight, 
· ··-' iV2LU - LSD is goin!( strong with F.T.S., working 
npproximately 182 stations on I!'. T.S. schedules. KWG con
tinues keeping \Vest Point on the air. LU is rm 3.5:lO kc. 
looking for E.N.Y. stations. MHW is working W.N.Y. and 
11:.N.Y. traflic nets on 3720 kc. DVC sports ·;,ew Howard. 
KFB is hack on 3.5 Mc. LLU reports total of /;5 contacts. 
l\iH,v. new 0.R.S., reports GTW at SP-a operating on Liner 
Cherokee. LOR is overhauling rig while KXF rebuilds his 
•tation receeiver. LRW of Ghent; pinc.h-hltting at WOKO 
and WABY, uses portable at Albany. BEw·· paid LU a 
visit, discussing E.C. activities in his district. El\fK L<J new 
O.R.S. HXQ has been doing a swell job at 2USA. E.N.Y. 
it-1 proud to have Kay in our Section. 

Traffic: W2LSD 154 KWG 64 LU 47 MHW 6 DVC 3 
KFB 2 LLU 1. 
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E. L. Baunach, W2AZV- New appointment£: LGK 
O.R.S., JLQ 0.1:1.S. KJY reports from L.A., where he i• 
operating portable from the trailer, "Continental Clipper/' 
which carries radio Wl LSV. MMC is a new station at 
4fi--ll6 159th St .• , Flushing. BYL is now located at 75-56 
184th St .• Flushing. EXR's new QTH: 1910 McGraw Ave., 
Bronx. IYR is now at 1303 .Dean St., Brooklyn, but will 
be oµerating portable from Syracuse for the rest of t,he J·ear, 
APT Ls operating portable in Orel(on. KWQ is getting out 
FB with the new rig. MCI operates on 7-Mc. Traffic Net. 
LTG is giving 14 Mc. a try. KYO re<Jeived his A-1 operator's 
cert.i ficate. JUI is building for 28-1\Ic. 'phone. KMZ re
"eived his secnnd-class telegraph ticket. LOQ received his 
third-class telegraph ticket. LNN received his Class "A" 
ticket. KI is ready for big season. ELK's new transmitter 
i.s all huiJt,, with the late.st safety devices. LGK did a lot 
of lifi-1\le. DX listening. Both KHI and KMZ are workin,,; 
ou 56-1\Ic. rigs. LPJ increased power to 250 watts and is on 
the F'.T.S. with AEU. LZR is ollicial F.T.S. BC station aud 
is on every Friday at 7:30 P.M. E.S.T. on 7200 kc. DBQ 
is looking for members for A.A.R.S. 7-1\Ic. Net. EC reports 
that the A.-P. trunk line is now operatin,,; Monday through 
]'riday on 3630 kc. at 9:30 P.M. E.S.T., and anvone with 
traffic can call in and give it to one of the memb~.rs for de
livery to the west coaat. I0P is going in for some extensive 
rebuilding. PF started on his fifteenth year of A.A.R.S. 
operation, Sept. 11th; while away at the Arm.v maneuvers 
he conducted some airplane-ground tests with beam an
te.nnas, with very interesting results. EVA has plenty 
nf DX cards waiting for the gang. Send a self-addressed 
stamped envelope if you expect auy. A_XZ is ou 70!:J0 kc. 
every night at 6 P.M. E.S.T. The N.Y,O. and L.I. Section 
Net is going very successfully every night on 3710 kc. at 
8::lll P,M. LR, the ,,.:intro! stat.ion, and !TX, alternate, are 
looking for more stations t.o join in. AZM conducts the 
emergency drill on thst frequency on Wednesdays. All 
stations in the Section are most welcome. The Queens Radio 
'.\.:mateurs celebrated their first anniversary at a dinner, 
Sept.. 8th. It was attended by LPJ, CWE, LEA, CKQ, 
KFW,LUX,LGS,KXG,KCH,AOD,GXC,GGN,LES 
and]'. Wessely. AEU has organized the TENMEN Radio 
Club in t.he F'latbush and Gravesend sect.ions of Brooklyn. 

Traillc: W2SC 524 LZR 363 IIMJ 2,58 LOQ 135 ITX.00 
(WLNW 79) AZV 89 LPJ 93 lOP 55 AEU 43 KI 42 AXZ 
:i8 DBQ 35. (WLNB 58) LGK 36 LBI 30 EC 24 FAQ-CET 
11 HYL 10 BNJ-CCD 9 CEN-BYL 7 PF-AIIG 6 KYV
LID 5 AA 4 GRJ-LNN-ADW 3 HGO-FF-BGO-DM!vI ~ 
CIT 1. 

NORTHERN NEW JERSEY - SCM, Joseph P. Je.'l-sup, 
W2GVZ - R.l\1."s: 2BCX. 2CGG, 2GVZ. P.A.M: 2HNP. 
Section net frequency: 3630 kc. New appointments: O.R.S. 
-JKH, JKG, JUU, LXI, 5HUH/2; O.P.S. - DVU; 
.E.C.'s - KTR Perth Amboy, HNT Leoma. Kl\H, proud 
pop of new ,Tr. op., is now located in Hasbrouck Hei,ghts. 
DVU retmned to N. J. from L. I., and is in full swing at 
Montclair. 5IIUII/2 came to Fort Monmouth and will be 
aet.ive in t.rallic and A.A.R.S. JUU is snagging elusive 
messages on 7040 kc. MFF is new Clifton ham. The Clifton 
Radio Club planned a shindig at Hild, Point. MEW is nn 
7 Mc. HXI made W.A.S., affer a tough five-year atru,,;gle. 
F'R! JSF returned to the fold after opera.tin,,; portable at 
W»tertown, N. Y. and workino: the bovs back home oil 20 
wutts. JKG is still at Yale with 6L6-8()!l. BCX is giving up 
T .L. 11 L/' and a new station is needed for Eastern end. 
Please remember that monthly reports are expected from 
fl.ll appointees aucl are evirlence of continniniz aetive opera
t,ion. The cigars are on GNQ for making the DX C.C. 
ARB is also close to making C.C. In case you are in doubt, 
N.N.J. take.s in the following counties: Bergen, Passaic, 
J<1ssex, Urnon, Middlesex:, Monmouth, Hudson and Ocean. 
KYH is active <>ll 1.75-Mc. 'phone and heads the N.C.R. 
unit at Paterson. GFW rebuilt the heap for GWJ. GVZ 
put up 3-element 14- and 28-Mc. rotary, and expects to 
use it chie..fly as a weathervane. JKH hopes to beat GSA in 
next 88 contest. .MKW is new Bayonne ham. h.'lIA and 
HCO are hack for the traffic season. LMN joined A.A.R.S. 
and is also on N.N.J. Net.. HTL is on 28-Mc. 'phone. KTR 
joined N.C.R. 

Trallic: W2LMN 110 GVZ 72 (WLNI 26) JUU 41 MEO 
34 KTR 15 JKH 8 KHA 3. 

ATLANTIC DIVISION 

£ASTERN PENNSYLVANIA-SOM, Jerry Mathis, 
W3BES - RAKB has resumed full fall schedules. 



Advise 3AQN of your schedules. 3BES has new QTH. 
aBXE, O.R.S. of old, is at it again, this time with an 809 
and e.c.o. 3CHH is building transmitters for others. 3DPU, 
FJ.C. for Phila., is on with a 100-watt e.c.o. from new QTH. 
From Jacksonville, 1'1a. to Dre.'<el Hill, Pa., and back in five 
minutes is a traffic record set by 3FLH. F.B! 3FR Y, vigilant 
0.0 .. is keeping a we.ather "e,ax" open for offenders of all 
kinds. 3GDI likes his O.R.S. so wdl he has signed up for his 
fourth year. ~{GHD is nearing his goal of Centur:v Club. 
3GH.M has started training for the Sweepstakes. 3GKO's 
new QTH has not bothered his traffic efforts. 3HFE, QV, 
GNA, AJF and BSD handled the 56-Mc. mobile at the 
motorcycle hill-climb and race held at the Langhorne race 
track over Labor Day. 3l:IYD has succumbed to e.c.o. Look 
out! 3HZK got a bug! 3IAY finds the General Traffic Hour 
profitable. 3QP's KA schedule clicked 30 days out of 39. 
:!RR's e.c.o. has boosted his tralnc in spite of curtailed 
()perating hours. Lightning proved to be tougher than 
SLZD's rig; he now has 20 watts. Unit 3, Section V, U.S.N.R., 
solicits rem-uits. Contact C. R. Hamilton, Commanding 
Officer, 6943 Clinton Rd., Upper Darby. Phone men are in
vited to contact P.A.M. 3FPC on l.75 "nd 3.9 Mc. 6QFJ/5 
on Swan Island. Caribbean 8ea, is scheduled by 3AGV and 
:JGRF. 3AGV received his W .A.S. and DX C.C. certificates. 
The Beacon Radio Amateurs Club is already !;irding its loins 
/or the Sweepstakes, and vow they will go down fighting 
(if any). O.B.S. 3HFD asserts that the local gang is showing 
excellent reserve r~garding the European situ.ation. 

Traffic: W3ADE 4, 3AKB 8 3AQN 27 3BES 3 3BIL 2 
3CHH 5 3EML 1851 3FLH 3 3FRY 2 3GDI 32 :¾GET 23 
3GHD 10 3GHM 2 3GKO 247 3HBJ Hl 3HCT 3 3HFE 2 
:m:QE 18 3RRS 293 3IfYD 6 3HZK 13 31A Y 27 3QP 365 
3RR 96 8ASW 135 8OML 6 8RHE 6 8SNZ 2 8TAH 23 
8FLA (WLQA 19). 

MARYLAND-DELAWARE-DISTRICT OF COLUM
BIA- SOM, Edgar L. Hudson, W3BAK - Acting SOM, 
.E.W. Darne, W3BWT. R.M.'s: 3CQS, 3CXL. Chief R.M.: 
aBWT. HGQ will accompany Admiral Byrd on his expedi
tion to the South Pole, and will try to work U. S. A. 14-Mc. 
ham,,. EZN has auanged schedule with Byrd Expedition 
heginning about Dec. 1st. BAK left on Sept. 17th for Cali
fornia; he took along his portable, and will try to work 
.Tunior ops. while awa,v. ICT put up new beam antenna, 
"nd reports "F.B." F{UM began operations with the AP 
t.nmk line. HMH reports a new rig. FVD, EYX "ud 8SVW 
attended the World's Fair and 2USA. The Washington 
Radio Club chipped in and built a transmitter for HBK, who 
is bedridden. G UP is a •hut-in who would like to receive 
visitors. EEN has 20U watts on 56 Mc. CZE has new signal 
squirter. ZD is organizing emergency net, 3790 kc. 

Trailic: W3CIZ 548 BWT 503 IUT 31 HUM 23 HMH 8. 
i:>OUTHERN NEW JERSEY - SOM, Lester H. Allen, 

W3CCO - Ass't SOM, Ed. G. Raser, W3½I. lt.M.'s: 
aBYR, 3BEI, 3ZI. P.A.M.: 3GNU. In order to maintain the 
high standard that South Jersey has always stood for, let's 
not forget teamwork is the leading factor. Why not devote 
your effort,, to help keep South .Terse.v ahead? We welcome 
liMR and GNM to the ranks of Ollidal Broadcast 8tations, 
!HD as an Official Observer and HSL all an O.lt.8. COO 
completed W.A.S. on 'phone. FBM achieved the W.A.S. 
award on c.w. HWO has new .. 2}i-rueter" transceiver. HTJ 
is building 3-element beam for 28 Mc. BAQ is completing 
400-watt 'phone rig. VE has portable rig for emergency use 
working FB. EUR has new antenna, 'I'he Delaware Valley 
Radio Ass'n had a very unique hook-up between the starters' 
line and judges' stand at the local Soap Box Derby, giving 
official timing and announcing contestants. G IZ is back on 
28 Mc. ]'MR was visitor at 2USA and worked several of his 
Western friends on H Mc. QV (Director Martin) and IEV 
were visitors of the Trenton Radio Society. IINis new Tren
ton call. lIOL acquired new Breting 9. FNN reports new rig 
working FB on 28 Mc. AEJ works 1.75-Mc. 'phone when not 
busy with traffic on 3.5-Mc. c.w. ]'SI is working out on the 
Arm}' Amateur Radio System. OQ rei,orts hearing 6PRM on 
3.9-Mc. 'phone ead.v in the evening. The Eastern Owl Net got 
under way for this year under the guidance of GCU. ZI 
scheduled HVO, his XYL, while at the 1st Army Maneuvers 
a.t Fort Ethan Allen, Vt.; also operated •· BO-9" Air Corps 
ground station near Plattsburg, HL V has new e.c.o. EWK 
bas returned to 3.5 Mc. HT:P reports worldng out FB on 
"2)1 meters" using a 27 oscillator and 6L6 modulator. CCC 
and CFT had swell trip to Cuba with the U.S.N.R. ASQ has 
returned to 28 Mc. after working 1.75-1\fo. 'phone all sum
mer. CFS rebuilt his 1.75-Mc. 'phone rig, now running 150 
watts input. J?TU has low-power rig on 3.9-Mc. 'phone. 

Congratulation$ to EED on his recent maniage. ERT is 
back on 1.75-Mc. 'phone. IHO is new call in Salem. KL is 
located permanently in new QTH. CEU has finally been 
pushed toward a 'phone rig. Interesting phenomenon: 
Listening to ID P's 10,5 watts receiving neck-and-neck reports 
with FD Y's 000 watts ott l.75-1\lc. 'phone. Local Pitman 
Theatre employs 4 hams! GZS. stage manager; IFT, gain 
grinder; HEO anrl HRJ in projection room. The Somerset 
ffills R"dio Glub banquet was a tremendous success with 
HOH, M!, FSI, GIZ, and IHD serving on the committee. 
C:CO, the S.C.l\I. for our Section, and ZI, Army Radio Aide 
for New Jersey, gave interesting speoohes. EBO is working 
on 14 and 7 Mc. FUI, Secy. of the Tri-County Radio Club, 
has been ,iuite busy with 56- and 28-1\fo. 'phone. Welcome 
IFT to A.E.C. Supporting Division. Operating au Amateur 
Radio Station is an intere.~ting booklet published by the 
League. Those who have not read it may secure a eopy 
free (A.R.R.L. members) from Headquarters or from your 
S.C.M. Until next month. 73. 

'T'ratlic: W3FSI 112 BZX 111 FMR 37 EUH 31 ZI 22 
CFS 15 COO IO AEJ 9 OQ 6 GOU ,5. 

WESTERN NEW YORK -- SCM. Ed Preston, W8CSE 
-··- R.1\f.'•: 8BJO, 8DSS, 8FCG. 8JTT. P.A.M.: 8CGU. 
E.C.'s: 8GWY, 8RGA, SRVM, 8SBV. Section O.R.S. Net 
frequency: 3720 kc .. !<'CG is now state Radio Aide of the 
A.A.R.S. BDV a11d EPM should be fairly accustomed to 
married life now. EPM keeps gohig on 28 Mc. BWE blew 
himself tn new RME receiver. ROI is at the Coaat Guard 
Academy, New London, Conn. DSU has a National 1-10 
receiver. BCN has parked on 7 Mc. with the new Auburn 
kilowatt. LWN is putting out nice sock on 1.8-Mc. 'phone. 
RNG is wrestling with a pole transformer fnr his new rip;. 
l:IJN moverl out into the sticks, and works 7 Mc. weekdays 
,tnd 1.8-Mc. 'phone on Sunday. l'WU is often heard on 
:!500.001 kn. SZK has been operating portable for a. short 
time using 3.5-Mc. c.w. and 1.8-Mc. 'phone. He is our latest 
O.R.S. SMihas "come up" t.o 3.5 Mc. at last. RBW has new 
junior op. 3HZT, who has been operating portalJle 8. has 
returned to '\\ta;,,hjngton. You should see the squirter on 
CTL's garage 1\IIM. TJK is working c.w. on 1.8 Mc. from 
Warners. 'l'HC of Howlett Hill just southwest of Syracuse is 
on l.8-Mc. 'phone. NSL keeps in practice on 1.8-Mc. 'phone . 
KDY is also on 1.8-Mc. 'phone. SFD has an 89 plus signal on 
8745 ke .. PLA has returned from his summer home on 
Conesus Lake to home QTH at Sonyea; with that, pair of 
211 's in the final he is making quite a noise. LJD, PCN and 
RZK are showing a lot of activity in Buffalo. RKA operates 
quite a bit around 3600 kc. GZW is serio1Lsly considerinp; l.8-
and 28-1\fo. 'phone operation. EZ in a statP.n>ent to the pre.ss 
says the communications experts of the N .. O.R. in Syracuse 
are ready for any emergenc;·. Wonder how SHC, RNE and 
HRY enjoy living within a few blocks of e,~ch ot.her. And 
JPO doesn't live too far away. SEF is h11ilding for increased 
power. QMR is doing his bit with the A.A.R.S, 

Traffic: WSJQE 122 DHU 3 CSE 27 SZK 5. 
WESTERN PENNSYLVANIA - SCM, Kendall Speer, 

.Jr., W8OFO - Ass't SOM in charge of Emergency Coordi
riation - W8A VY. NCJ leads with the highest total. With 
the fall season in full swing now. we should have some nice 
traffic totals neitt report. The XYL al, NOJ contacted 
W2USA. The new Zepp antenna at OKS has stepped up 
signal strength reports. OUT worked KA7EF with PP T55's 
on 28 Mc. runniug 100 to 200 watts. TSO is on 160 meters 
'phone with a nice siw,,tl. IRK visited Buffalo. GJM says 
LDB is back on 1.75-Mc. 'phone. OBO, LBW, QNJ, QBK, 
lZN completed fifteen days of active duty at se,, with the 
N.O.R. OEM just got married. Congrats. RAT just ret,urned 
from the Massunutten Military Acauen>y ( Woodstock, Va.). 
His son enters school there. PJJ says RIS has his new three
element Mims Be.am installed on a 50~foot tower operating 
on 28 Mc. RAS is getting fine results with hls four-element 
beam on 28 1\ic. :ONO is operat.inp; on 160 meters. RIT is 
ustng the prize HKU won at SHBP&M Hamfest., with 130 
watts. NDE says he is all ready to start schedules again. 
BOZ says F'FX has moved to Youngville. NTJ and SVT are 
~-Xperimenting with 56 Mc. 'I'OJ is in the market for a new 
receiver; h"YW has a new RME70. RFD and RDH of 
Charleston, W. Va., visited RBM, RAZ and RAU. KXP is 
figuring on a new "Q" ~utenna . .h."'W A iR .~tarting National 
Trimk Line. and Trunk A t.he end of September. RBI is 
operating on 56, 28 and 1.75 Mc. ZAE has been laid up with 
Jaryngiti~. ]'QL has been off work for a month with an in
feded hand. 

Traffic: W8NCJ 139 OKS 35 QAN 19 OUT 8 MJK 7 
GJM-IOH-OFO 4 DDC-OEM 8 AXD-RAT 2, 
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INSTANTLY 
one to eight frequencies with the 

NEW VALPEY 
Type CS1 crystal selector, from one to eight crystals can be 
plugged in the same as in a tube socket. 
Contact is made one at a time by eight positions numbered on 
the dial plate. 
All eight crystals are ready for immediate use by a tum of the 
knob on the panel and while not in use are completely cut out 
Qf the circuit at the same time away from the dana-er of rolling 
Qff the chassis onto the floor. 
Two wires connect the unit to the oscillator circuit, this not 
l.mly simplifies wiring but reduces losses. 
Only three holes need to be drilled for mounting which is 
~asier than mounting one tube socket. 
The type CSl crystal selector is chrome plated brass with 
polystyrene insulation. 
The cost of this unit is less than ei2'ht aood sockets and a 
switch. 

Net Price, less crystals, $4.95 

THE VALPEY CRYSTALS 
Box 321, Holliston, Mass. 

THIS EXPERT! 
Wlll HELP YOU i 

PASS THE NEW I 
RADIO EXAMS 1 

Newly-written, low-cost, home
study courses under supervision 
of Arthur R. Nilson, twenty 
years co-author of technical '•.·.,·.·.·'·· .. ·.·. 

-~·'I'··, ,'. :t I 

radio books. Fit yourself for the new license ex
aminations - Radio Telephone Operator 1st or 
2nd class and Radio Telegraph Operator's per
mit, used in the Aeronautical, Forestry and Police 
services and Broadcasting. Thousands of profes
sional radiomen we Nilson and Hornung text
books to keep up to date, Now Arthur R. Nilson, 
will give you direct, detailed lessons, step by step. 

SEND FOR FREE 16-PAGE BOOKLET "What 
The Modern Radioman Must Know." Make 
this step toward your successful radio career 
••• now! 

NILSON RADIO SCHOOL 
51 East 42nd St., New York, N. Y. 

Please send me without obli8ation1 yo11r 
boo/,let "Wh,t The Modern Rltd,om,m 
Ms,stKnow." 

I 
I 
I 
I 

N•m·~---------------- : IAdm ________________ I t.?: _________________ ~=: ...... ~~J 
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A Safety Kw. Transmitter 

(Continued from page 45) 

one side of the filter condenser to 6000 volts above 
ground on modulation peaks, but this is of no 
consequence with good filter condensers. An 
lmderload and overload relay are connected in 
series with the secondary of the modulation trans
former and in the grounded side. Should the final 
amplifier plate current drop below a predeter
mined value the underload relay will open the 
500-ohm line to the input transformer and stop 
modulation and possible damage to the output 
transformer. If the current of the final amplifier 
exceeds a predetermined value, the overload relay 
will disengage the primary of the final amplifier 
plate transformer. An additional relay is used to 
short-circuit the coil of the underload relay when 
the modulator filaments are turned off during 
telegraph operation. Turning off the modulator 
filaments also automatically shorts the Class-B 
transformer secondary, and the switching panel is 
so connected that it is impossible to key the trans
mitter when the modulator filaments are lighted. 

A condenser and resistor network is connected 
to the secondary of the Class-B transformer to 
provide a source of audio voltage for a trapezoid 
pattern on an oscilloscope. 

The bias supply is also located on the modu
lator chassis and is used for the final amplifier 
only, hence no low resistance bleeder is necessary 
in order to provide good regulation. In fact, a 
bleeder of sufficient resistance was used so as to 
act as a grid leak as well. With no grid current 
flowing, there is sufficient bias to cut off the final 
amplifier plate current. When normal grid current 
is flowing, the voltage across the bias supply 
bleeder resistance rises to the normal value for 
CIJU:'s-C telephone operation. Either this method 
or a combination of grid leak and well regulated 
bias supply is recommended for best linearity in a 
plate-modulated telephone transmitter. 

Power Supply 

The plate transformers for a 1000-watt trans
mitter are extremely heavy and do not lend them
selves to conventional chassis mounting. In this 
transmitter both the 3000- and 1750-volt trans
formers are mounted on the base of the relay rack 
cabinet. Two pairs of 866 rectifiers, two input 
chokes, and two 4-µfd. filter condensers are 
mounted above the plate transformers, compris
ing the rectifier and filter for both high-voltage 
power supplies. Only single-section filters have 
been used, since this was considered sufficient and 
results in a considerable saving of space. In keep
ing with government regulations, a 0-4000 volt
meter is used to measure the final amplifier plate 
voltage at all'times. The meter is mounted on the 
modulator panel. During tuning, the plate volt
age to the final amplifier is reduced by taking ad
vantage of the double primary on the 3000-volt 
transformer, a d.p.d.t. switch connecting the 
windings either in series or parallel. 

The interconnecting cables for the units are 
neatly formed to fit in the rear corners of the 



,, ,, ' •, .. ,, '" a PEER-calling all stations-to re

~ mind them once more that SPEER 

Graphite Anodes cannot warp, fuse, blow 

out or soften, and do help keep tubes gas

free by absorbing gases given off by other 

tube elements. 

Why accept less when you can have ALL 

these advantages simply by using tubes 

with SPEER Anodes? A list of such tubes 

and Anode Booklet No. 80 will be mailed 

promptly on request . 

• SPEER CARBON COMPANY 
ST, MARYS, PA. CHICAGO CLEVELAND DETROIT MILWAUKEE NEW YORK PITTSBURGH 

@9458 
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SOLABEX - Super-value for filters, 
the ideal type for advanced amateurs, 
insuring utmost service and economy. 

Write for Catalog No. 10 

SOLllR MFG. CORP. 
Bayonne, New .Jersey 

RADIO COURSES 
New Classes Now Starting 

RADIO ~!t'M'Y~%-I~ll'f&0:~11vi1~?o1' CODE 

• E;I5~~0~~8n;-c{~::,: ~a~i~'ui;o! ~!::s~ve. 
NEW YORK YMCA SCHOOLS 

4 West 63rd Street. New York City 

PRECISION CRYSTALS 
~'t'Wt ~fM'aJ~~~1~u='.uJtrg1£';~~ rg; !,~~~ 
~ ~~t!~x'Yi'b'lit1c'li lWll~~ yaur transmitter frequency 

Type 4-A low drift unit 
plug• into a tube e:ocket. 
The holder body is of white 
ceremitex. Frequency drift 
of unit 4 cycles or leu per 

4~~ J:;p11'!'r.:1t£1':i0 tls 
~~ of your 'fceclfied fre-

ii:,~7 ~- 0c!8b~~Jg~ 
accurate to Vtithin 0.03%. 
Price, '4.00. 
·x· cut crystals In type 4 
holder for tube socket sup
plied within 5 Kc. of your 
apeclfied frequency in the 
40. 80 or 160 meter bands. 
Price, $3.50. 
Eltber the low drift crystals 

I>lied in square holdens to plu& i~iot~-~':~~t; j~ag1k•b;t
8 1tf:; 

above prlcea. 

Crystals for commercial requirements quoted on at 
your request. Now in our tenth year of bu1ines1, 

PRECISION PIEZO SERVICE 
427 Asia Street Baton Rouse, La. 
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cabinet and laced tightly with armature twine. 
The cables can best be made on a work bench by 
laying out a scale drawing of the rear view of the 
transmitter on wrapping paper. Nails can be 
driven to form a temporary channel to lay wires 
in and to form the bends for the various branches 
of t,he cable. All chassis are connected together 
by a half-inch copper strip running along the side 
to furnish a common ground. Three-quarter-inch 
diameter holes were drilled in each rear corner of 
the bottom of the cabinet for the cabling for re
mote control connections. An eight-contact plug 
is mounted on the left side in the rear of the base 
and handles the 500-ohm line, key, plate-primary 
relay, audio voltage for the oscilloscope, and 
ground. Next to this is mounted an Amphenol 
92-C receptacle for the 110-volt, a.c. Alongside 
the power receptacle is a four-prong socket which 
is connected to the switch panel so as to provide 
a green signal light on the operating desk when 
filaments are on and a red light when the carrier 
is on. On the right side of the rear of the base are 
mounted three Amphenol type PClM connectors 
which handle the external e.c.o. voltage, the r.f. 
from the final amplifier tank circuit for the oscillo
»cope, and the receiving antenna connection 
from the change-over relay. Amphenol small size 
flexible co-axial cable, No. 76-22S, was used for 
all interconnecting links carrying r.f. 

),;,,. Strays :I\ . ~ . 
If your Class-B output transformer doesn't 

come equipped with a safety gap, the attachment 
of such a g<<Lp across the secondary output termi
nals may save the transformer in case the Class-C 
load is lost. The gap should be adjusted so that 
no arc occurs during normal modulation or slight 
overmodulation. 

-lV6LNS 

Ceramic coil forms may be drilled in a drill 
press with a short piece of copper tubing of the 
right diameter in the chuck. Use valve-grinding 
compound and lots of water on the edge of the 
tubing, never allowing the water to become hot. 

-lV2ALP 

IDgh-Effleieney6rld•lUodulated 
Amplifiers 

(Contimudfrom pago 37) 

normal plate voltage, and the plate current noted. 
The phasing coil is then reconnected, with tube 
No. 2 filament still open, the resistor across tank 
No. 1 removed, and the resistance R/2 placed 
across tank No. 2. On retuning the network the 
plate current should be the same as before, if the 
size of the phasing coil is correct. If, under these 
conditions, tube No. 1 draws too much plate cur
rent the phasing coil has insufficient inductance 
and if the plate current is too low the phasing 
coil has too much inductance. In general, the cal
culated value will be very close to the correct 



100WATT 
MULTI-BAND 
TRANSMITTER 

COMPLETE TRANSMITTER 
AND MODULATOR 

Includes all Thordarson parts and 
foundation units; and all other 
component parts; tubes, cabinet 
and crystals with coils For any 
three bands. 

CASH NET PRICE $165.03 

$33.00 down and $11.86 a month for twelve months 

HAMMARLUND HQ-120 
* Variable crystal filter 

* Regulated power supply 

* Calibrated band spread 

CASH PRICE $129.00 r 
LIBERAL TIME PAYMENT PLAN ' 

$24.00 down and $9,47 per month 
for twelve months 

Kit of Parts for the QST Regenerative Single-Signal Super 
Described in October' 38 OST by George Grammer 

All ports as specified and of nationally ad
vertised manufacturers. 

Completekitlesstubesandpower $19 56 supply. NET PRICE........... • 

Kit of 6 Raytheon tubes for above $3 95 kit. NET PRICE............... • 

Crackle Anish hinged lop cabinet supplied al 
$1.57 extra 

• 
CABLE ADDRESS: RADSHACK 

Sensational Value 

TRANSMITTING 
CONDENSER 

Cap, Working Net 
Mfds. Volts P11ce 

2 1000 $ .95 

X-CUT 40-METER 
MOUNTED 
CRYSTAL 

7000 to 7200 KC 
Supplied within 10 KC of your 
desired frequency. 
Special Net Price $1.95 

UNMOUNTED CRYSTALS 
7000 KC TO 7300 KC 

Within 10 KC of your desired 
frequency. $ 
Special Low Price 1.35 

MAIL ORDERS 
PROMPTLY FILLED 

7/u IR\ fAl IDl II (OJ § IHI (Al C: I~ 
1&7 WASHlnGTDn ST .. BDSTDn, fflASS., U.S.A. 
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NEW TURNER DYNAMIC 33D 
Microphone 

• 
Removable 
Cable Set 

• 
Full Tilling 

Head 

• 
Trouble-Free 
Operating 

for Hams, 
Recorder or 
P.A. Work 

• 
Balanced line coble eliminates noise pick-up. Level -54D8. Range 
40-9000 cycles. Won't blast. Not affected by climate. A h•ndsome, 
rugged unit that adds class to your equipment •t low cost. 

Available in all Get Full Details 
Impedances. The TURNER CO. 

$!3•50 List 90417th Street N.E. 
with 7-11. Cable Set CEDAR RAPIDS, IOWA 

AMATEUR RADIO LICENSES 
Day and Evenlns Classes in Code and Theory 

HOME STUDY COURSES 

Reasonable, Efficient and Thorough, Hundreds of 
Licensed Students Now on the Air 

American Radio Institute, 1123 Broadway, New York, N. Y. 

MAXIMUM 
EFFICIENCY 

at all times with 
TYPE "HFM" 
Portable Xmitter 

• Six Bands 1715 - 60,000 K.C. on two crystals 
• All Frequencies Crystal Controlled 
• Instantly Changeable Mobile or Portable 
• Finol Tube Input 21 to 36 Watts. 

l'-let to Amateurs ........................... $57.60 
JV rile/or bullelins listing our complete. 
new and approved line for amateurs. 

RADIO TRANSCEIVER LABORATORIES 
8627 115 Street . Richmond Hill, New York City 

CABLE ADDRESS: "RATRALAB" 

RADIO 
ENGINEERING bro_adeasting, avi_atlon ~nd 

S poltce radio, servicing, manne 
,radio te!egraphy and telephony, Morse telegraphy and railway 
"""'?untmg taught thoroughly. 48 weeks' enj!ineering course, 
equivalent to three years of college radio work. School established 
lt574. All expenses low. Catalog tree. 
DODGE'S INSTITUTE, Dav Street, Valparaiso, Indiana 
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value and in most instances will not require much 
adjustment. Finally, the filament of tube No. 2 
is closed and voltages applied (tube No. 2 is biased 
approximately to cut-off rn takes negligible plate 
current). Then the load on tank No. 2 is ad
justed to bring the plate current on tube No. 1 to 
the same value as before. 

The network of Fig. 1-B is inserted in the grid 
circuit of tube No. 1 to advance the phase 00 
degrees so t,hat the r.f. currents from the two 
tubes will be additive in tank No. 2. This network, 
in comparison,. -is not very critical. The series 
condenser is chosen so that its capacitive reac
tance will have a value approximately equal to 
the grid input impedance. Tank No. 1 of the grid 
network is tuned to resonance and tank No. 2, 
with the network loosely coupled to the driver, 
adjusted for maximum plate current on the driver. 
This adjustment should correspond to minimum 
plate cmrent on No. 2 tube and maximum grid 
current on tube No. 1. Maximum loading on the 
driver results because as proper adjustment is 
reached the effective inductance of tank No. 2 is 
series resonant with the series condenser Co, and 
so effectively lowers the load impedance on the 
driver. 

Final adjustment of the grid phasing network 
should not be made until both tubes have been 
neutralized. Neutralization may be accomplished 
using the conventional methods. 

It might be wise to point out that tank No. I 
of the grid phasing network may be used either as 
the tank circuit of the driver stage or as a separate 
tank, link-coupled to the driver. In this latter 
case, however, maximum loadinµ: on the driver as 
tank No. 2 is varied may not necessarily hold 
because of reflected reactance into tank No. 1 
from the link. Jn this case the more cm-tain indica
tion of correct adjustment is that of tuning tank 
No. 2 for minimum plate current on tube No. 2. 

Driving power required is about the same as 
that for a conventional Class-C amplifier. Consid
ering losses in the various tank circuits, the driver 
output required will be about four or five times 
the rated driving power for one tube. 

Fig. 3 shows the diagram of a transmitter built 
shortly after the appearance of the paper by 
Terman and Woodyard. Fairly good results were 
obtained with it; the quality was good, and an 
output of 50 watts from the two 807 tubes was 
reached. The output was measmed by using a 
Weston 0-.500-ma. r.f. meter and an Ohmite 
dummy antenna. 

The adjustment of excitation and bias was more 
critical than was desired and it would appear that 
it would be easier to make this adjustment ou 
triodes than on pentodes. 

It was difficult to obtain non-inductive resistors 
to use in the adjustment of the plate phasing net
work as suggested by Terman and Woodyard. 
Final adjustment was reached by changing the 
eoupling to tank No. 2 and trying several differ
ent values of inductance for the phasing coil for 
correct plate current on tube No. 1. If correr.t 
plate current did not result a new value of cou
pling was chos(m and the testing repeated. It is 
possible to get the wrong value of coupling and 



11otmnm 
71r'lf:.rH:.U-4J!J 

t1UUJH11V 
Moor.Lu".t:< 

fiJMiiffitA!IONS 
RtCE\Vtll 

in'.i\W. No.. 

THIS IS AN ACTUAL PHOTO TAKEN ON MY SHIPPING 
TABLE OF SOME OF THE MODELS ALWAYS IN STOCK 

• 
Write me fully about type of receiver you want. I will help you get the right receiver and will see that 
you are 100% satisfied. We stock all receivers - more than 25 models of all makes - and know all 
about them. Ask for technical information about any receivers . 

• 
YOU can buy on 6% terms financed by myself so you buy with less cost - more convenience -
quicker delivery. 

• 
YOU get maximum trade-in for your receiver - describe it and I will tell you its trade-in value - and 
can pay the balance on my 6% terms. 

• 
YOU get ten days' free trial - you don't buy unless you are satisfied . 

• 
YOU get prompt shipment from the world's most complete stock of amateur receivers. Shipment from 
factory if you wish. 

• 
So write to me for any receivers, transmitters, kits, antennas, parts, 
etc. Your inquiries and orders invited. 
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SPOT 
lor NOVEMBER 

FILAMENT TRANSFORMERS 
Bracket Mounting 

Fully Guaranteed -., 
Standard Construction 70ft 

2½ Volts 10 Amps 
10,000 Volts insulation 
6.3 Volts 6 Amps 95c 
2SOO Volts insulation 

These transformers bear the same warranty 
as when formerly sold at full price. 

BLILEY CRYSTALS 
New LOW PRICE on VF-I Variable Frequency, Low 
~:~ ~1!,";'i;~d!~ choice of frequency in 40 $ 6 •60 

Billey Harmonic Chart in colors on heavy cardboard. 
Suitable for mounting. 

"flTee for the a."king. 

General Rotary ANTENNA ELEMENTS 
are selling Jlke WILD•FIRE 

Construct your own Rotary Beam at small cost. 
General elements are constructed of light, durable seam
less tubular steel-· both copper and cadmium plated. 
Due to unusual construction---· they mount with practi
cally no sag. 
JT-10 for 10 meters, length 8' 7" ........•.... $X.6:ll 
JT-20 for 20 meters, length I 7' 6'' . . . . . . . • • . . . . :11.99 

BETROFIL DUAL CONTROLS 
I.R.C. type JS-1114.,, ...... •-•·~•-· •••••••• . $1..47 
Consists of tandem 10,000 ohm controls with proper taper 
and 12 degrees lag In coupling to allow for precise and 
quick setting. 

SWAP IN YOUR RECEIVER 
FOR A NEW MODEL 

and pay the difference on convenient terms at Sun. 
Sun allows hlghest trade-in on your old receiver. 
Stop In at Sun (or write in), see all the latest communica
tions receivers in operation and let us quote you our 
amazingly liberal prices. 
HAMMARLUND ·- HALLICRAFTERS ---- RME -
NATIONAL- HOWARD - GUTHMAN 

JAMES MILLEN Products at SUN 
You can now obtain the new Jim Millen products at 

!~!1t,;\'; d~si~ble ~~!~:ort!~en catalogue - and 

Millen Hetrofil, Complete ....•.......•.•.••.. $3.SO 

MORE NEW SUN FIRSTS 
B & W Baby SwitchlngTurret-Sbandlow power switch
ing; Taylor TW-150 Tubes---Thln Wall Carbon Tubes; 
Guthman U-35 K:eytoner-Learn code rapidly-Meissner 
Television Components-Special television chokes and 
coils---Hytron GTX Ceramic base receiving lubes. 
Catalogues on any o,f aboi·e will be gladly supplied * EXPORT ORDERS SOLICITED * MAIL ORDERS PROMPTLY FILLED 

•✓,;RADIO CO. 
~12 Fulton Street, al New York 

, ', •~'abl~ Addr~ss SUNRADTO NEW YORK 
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still have the correct plate current on tube No. 1 
if the size of the phasing coil is far off, but this 
will be indicated by the reluctance of tube No. 2 
to increase its plate current with modulation, as it 
would be if its load impedance was too high. 

It was very difficult to get enough coupling to 
tank No. 2 so that it would present the proper 
terminating impedance for the network. The de
sired value was about 675 ohms. The L/C ratio 
was about 320,000 so the coupled resistance 
necessary was about 475 ohms. 

The second transmitter, shown in Fig. 4, uses 
HF-lOO's. Split tank circuits were used here to 
provide (',asy neutralization. The L/C ratio in this 
case was about 330,000 and the coupled resistance 
needed is only about 78.5 ohms. The inductance 
of the plate phasing coil is 24 microhenrys and 
has a reactance of 2100 ohms. 

D.c. bias on tube No. 1 is all grid leak bias - a 
bias resistor of 10,000 ohms and a grid current 
of 20 ma. provide a bias of 200 volts. Bias on tube 
No. 2 is all fixed bias and is supplied by a small 
bias rectifier capable of delivering 300 volts. 

Power output from this transmitter is 200 
watts, and the general results obtained with it 
have been very satisfactory. 

Shunt feed was used in this transmitter to re
duce the danger to the operator which might be 
present if d.c. plate voltage appeared on the tank 
coils and the phasing coil. 

With this type of amplifier it is interesting to 
note that as the antenna coupling is increased the 
plate current of tube No. 1 decreases. '!'his is in 
complete accord with the theory of the network 
but presents a somewhat different view than that 
to which we are accustomed. Conversely, as 
coupling is decreased the plate current of tube 
No. 1 will increase and with no coupling may be
come dangerously high. 

Linearity, during modulation, is dependent to a 
considerable extent upon the relation between 
the applied audio voltages, bias and excitation 

· and can best be determined by experimentation. 
An oscilloscope will be helpful In general, tube 
No. 2 requires one-half to three-quarters the 
modulating voltage applied to tube No. 1. Excita
tion is about the same on both tubes, with tube 
No. 2 biased so that it will draw essentially no 
plate current at carrier level. 

By installing audio chokes in the grid leads, 
the audio requirements were lowered considerably 
as compared to the method shown in Fig. 4, be
cause without them the modulator is terminated 
by the bias resistor as well as the internal grid 
impedance of the tube. An alternative arrange
ment would be to feed the audio voltage in series 
with the bias, with the grid leak and bias supply 
by-passed for audio frequencies. This would neces
sitate placing both sides of the fixed bias supply 
above ground for audio frequencies, unless sepa
rate secondaries are available on the a.f. output 
transformer. 

The author wishes to express his appreciation 
of the help and encouragement given him by 
Mark W. Bullock, Technical Supervisor for the 
Central States Broadcasting Company, and by 
Burt E. Davis, W9UZE. 
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CIRCULAR A- 7 
describes the complete line of 

BLILEY CRYSTAL UNITS 
For Amateur Frequencies 

{
Ask _your Bliley Distributor } 

J or your copy 

Pre1nax Units for All 
Parasitie A1·rays 

( 
--...., 

'\., --

Reflectors, Directors, Combination Arrays-Horizontal, 
Vertical or Beam! 

As you study the arrays in the new A.R.R.L. Antenna Book, you 
should have Premax Technical Bulletin H-3 at hand for reference. 
This bulletin illustrates ov·er thirty arrays and hookups which are 
in successful use. 

Premax Adjustable Telescoping Corulite Units (illustrated at the 
right) are available for one, two, three and four or more element 
arrays -- strong, light-weight steel units in single or double-end 
style. 

Premax Vertical Radiators and Masts in Steel, Mone! or Aluminum 
•····- fully telescoping and adjustable from 6 to 35 feet -- for your 
vertical arrays. 

See them at your Jobbers 

Premax Wood Ii~rames for Rotary 
Beams -···· Wood Towers - .... and 
practical Rotomounts are the an
Hwer to support, construction and 
rotating problems. 

SEND FOR THESE FREE BULLE
TINS: Technical Bulletin H-3 for 
erecting and feeding diagrams - Bul
letin HR for Elements, Verticals, 
Rotomounts, Towers, Insulators and 
Accessories. Oivi•ion ol' Chiahof111•R11d•,. Co .. /no. 

4020 Hlshland Ave., Niagara Falls, N. Y. 
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FOR YOUR TOOL KIT 
This SIGNAL 
¼ inch 
DRILL 

List Price $19.50 

IS TOPS IN VALUE 
This is the drill to buy for your tool kit. It is the 
same drill used by electricians, radio repairmen, 
and shops. Capacity ¼" in steel, ½" in hard
wood; measures 12" long; speed 2950 R.P.M.; 
trigger switch; 8-foot rubber cord and plug; 
weight 5½ pounds. SIGNAL drills are depend
able because they're well made, and they are 
outstanding values because they're priced right. 
If your radio jobber cannot supply you, write us. 

SIGNAL ELECTRIC MFG. CO., Menominee, Mich. 

Established 
1892 

ARMY .. NAVY OR COMMER
CIAL RADIO COMMUNICA
TIONS OFFER INTERESTING 

CAREERI 
l3egin now to prepare yourself through Candler System 
Training, even if you know nothing of code or radio funda
mentals. Or if you know code but copy "letter~for-letter•' 
and send jerkily, Candler High-Speed training will soon 
have you readina' code as easily aw you read print and 
copying behind at hl;:h speeds, 

You may be practicing wrong - following old fashioned 
methods that are slow and hard. Why not send today for 

Candler,s New 
BOOK OF FACTS? 

It gives you many helpful tips and 
points the way to success as an ama
teur or commercial operator. In the 
light of bis 28 years' e.xperience in 
training operators in the Army, 
Navy, Commercial and Amateur 
Communications, Walter Candler 

v.,;11 be a-lad to give you expert ad
vice which doea not obligate you. 
Write him today. You will receive 
a personal reply and the Book of 
Facto, free. 

CANDLER SYSTEM CO. 
Dept. Q. 11 ASHEVILLE, N. C., U. S. A. 
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Hamf esters Picnic 
THE Hamfesters Radio Club's sixth an

nual picnic and hamfest, held August 27th at 
Frankfort Grove, near Chicago, was one of ham
dom's largest gatherings, with over 2900 paid 
adult admissions. An additional unnumbered 
group crashed the gate when the state highway 
police ordered several hundred cars parked on 
the highway admitted free in order that traffic 
could be resumed. 

Notable among the varied equipment exhibits 
were emergency units of the Army and Navy, set 
up for operation, and the W9VSX field day and 
A.E.C. groups. Three transmitters were on the 
air, besides numerous private portable-mobile car 
installations. The energetic enjoyed the various 
games, races and the c.w.-'phone baseball fracas, 
with the c.w. men winning for the first time in 
three years. The lazy ones ragchewed, visited the 
new B.C. transmitters of \VLS-WENR, played 
horseshoes and watched the twelve act stage 
show. 

Sue King, W21.XS, came the greatest distance 
of those registering. Opal Sisk, W9CMV, at 104 
pounds proved to be the lightest amateur present, 
while 324 pounds earned Al Knodell, W9TLQ, 
the title of the heaviest ham. George Fenton, 
W9SXZ, successfully retained his crown as 
champion blueberry pie eater. 

The refreshment stand had prepared for 2500 
people, but the hungry mob consumed over 200 
pounds of meat, 2400 buns, 100 cases of pop, 25 
gallons of ice cream, etc., and by nightfall food 
was at a premium, even cafcs in nearby towns 
having a sellout. Dancing in the evening con
tinued until nearly midnight, when QSB fell on 
the last strains of Auld Lang Syne, and a very 
tired committee started planning a bigger and 
better picnic and hamfest for 1940. - .J. II. 

\t \s! 
Lle\'8 r-1 Genuine 

Jhe "CHAMPION" 

\[IBROPLEX 

only s9.95 

Like all 
true cham:r,ion11, 
the new Vibroplex 
'"CHAMPION" defies competition. As efficient 
in performance as it is handsome in design, the 
'"CHAMPION" Is our answer to tbe demand 
for a BUG of established quality, proved send

An exceptional key 
having exceptional 
sending qualitie,s. 
Chrome plated. 
Black crackle stand
ard size ba..se. Stand
ard size contact 
points same as more 
e.xpensive model•• 
Furnished without 
circuit closer, cord 
and wedae, 

ing ability and assured ease of operation.. And in 
addition to these outstandin1r sending features, this 
new BUG is priced so low no one need be without it. 
Designed primarily for the amateur, professional 
operators will find it amply qualified to give an 
ex.pert account of itself anywhere. 

See your dealer today. If he cannot supply you, 
WTite or order direct from 

T 
TluBUG1rad._ 

HE VIBROPLEX CO., Inc• mark idenlf;•s 
832 Broadway New York, N. Y. 

1lf bG,,'r,npul :; 



WITH REMOVABLE 

STAND-OFF INSULATORS 

• For convenience in mounting on the 
chassis, the new models of the NC-600U neu
tralizing 'condenser and the R-1 OOU and 
R-300U Chokes are now provided with a 
small stand-off insulator for chassis mount
ing. For "pigtail mounting," the insulator 
may be unscrewed and used for other pur
poses. Chokes without the insulator are still 
available, but at a new low price. 

Type NC-600U Neutralizing Condenser, 
with insulator. List Price ........... $,55 

Type R-1 OOU Choke, with insulator. 
List Price ....................... $.60 

Type R-300U Choke, with insulator. 
List Price ....................... $,60 

NATIONAL COMPANY, INC. 
Malden, Massachusetts 

---·-- ---------------------

Here's accuracy at a 

like to pay 
. 

pnce you 
Test 

RCP offers accuracy and dependability at low 
cost. There is no comparison with other in.atru
ments on the market - because RCP Test 
.Equipment is the only line meeting ham re
quiremf"nts at such low prices. \Vith RCP vou 
get precision instruments at surprisingly modest 
eost. _Have you disco'\-·ered RCP Test Equipment? 
Check the rnodcls below for unusual features 
and prices. RCP Equipment 

RCP 
Trouble 
Shooter 
Model 432 
Multi scale L>'Arsonval meter l mil, 
accurate within 2%, Indlvldual ohm 
sea.le as on expensive Jnstruments. DC 
volts 0-5/0-50/0-500/0-1000 at 1000 
ohm per volt sensitivity. DC tnilli
"mperes U-1/0-10. Ohms o-500/0-50 ,000 
/U-500,000. Self contained batteries for 
all ohmmeter ranges. Low range has each 
or first five dlvlslons reading as$

5 95 low as 0.2 ohm. Net . , • , ..... , • • 

See your jobber today, 
or write direct for 
Catalog No. 121 on 
the complete RCP line, 

RCP Poclcet 
Multitester 
Model 413 
IT TOOK RUP to 
de.sign a tH)Cket size 
Instrument with the 
sensitivity, ranges and 
features of t,he large 
expensive testers. Think 
of the space and the 
money you savel Sensi
tivity; 400 mlcroalllps, 
or 2500 ohms per volt. 
Fine Alnico magnet Identical to that used 
In ultra sensitive, high cost meters. AU 
volts, 0/10/50/250/l000/5000; DC volts, 
0/10/50/250/1000/5000. Ohms, 0/500 
/100,000/1,000,000. DC Mlcroamps, 
0/400; DC. Mllllamps, 0/10/100/1000; 

:i::;:,z, g~i~£~oJ3 g~~~'i'.;~;e $12. 90 

Model 
660 

RCP Electronic Multitester 
Wide range and high sensitivity in this 
new vacuum tube volt-ohmmeter. 
Ranges up to 6000 volts and 1 billion 
ohms. Lowest voltage readlng 0.1 volt. 
Gets its sensitivity from input re
sistance u! 200 megohms_ on all ranges 
except 6 volts. ~ratal of 12 ranges all on 
direct reading scales. Extreme operating 
simpl!elty as well as versatility makes 
this Instrument Ideal !or ultra sensitive 
and high range applications. Supplied 

1tr.i1_0?_11:11:. ~.a!~~~.':':":: ...... $18.85 

ii@m@ @E~W~~a~ 
88 PARK PLACE NEW YORK CITY 
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1•op11,lar Items ... 
at 1•op11,lar 1•1·ices ________ .* _______ _ 

BROWNING 
Visual Frequency Monitor 

With the visual and aural zero beat indicator checks aga.inst WWY. 
Accuracy Jrreater than 2 parts in 10,000. Complete band spread, 
direct reading. Also may be used as a signal generator to check 

!J;~~l~ N!ij~~~=i~-~ .a.~~.:~:<:~ .f:~?~~~-~- _o_f, ~~~~ $27.45 

RME "LF 90" 
Low Frequency Expander 

May be uRCd with any receiver for reception of 90 to 608 k.c.. by 

;~:nu~l li<tc~ifts~.J.5~~t~·~: ~-:.~~f~~~:~~-e~. ~.r.:~~r~ $19.50 

BULEY "VF 1 " 40 or 80 METER 
Variable Frequency Crystals 

NOW ONLY $6.60 ________ * _______ _ 
The "HETROFIL" Audio filter 

~IA.HES lUILLEN PRODUCTS 
In Stoel; 

POL YSTYREN.E 
The finest insulation for H.F. use. Available in sheets, coil forms, 
strips, ribbon and cement. 

ALL STRIPS ARE 12" IN LENGTH 
Size Net Price 
1-10" x: 1-4" $.15 

Size Net Price Size Net Price 

.1-16" X 1-;l" .20 
1-16" x J-4" .l5 
1-16" X 1" .31 
1-4" X 1-4" .-13 

1-W' x t-4" $.:22 
1-811 X 1-2" .34 
1-8" X 3-411 .42 
1-8/' X 111 .53 
,)-8" X 1-411 .6.3 

J-16" :x t-4" $,34 
:.1-16"x 1-2" .50 
3-16" X J-411 

0 6J 
a-16" :1.: t" .so 
1-2" x: 1-4" .80 

1-411 X i-211 .64 
1-411 X J-4" ~80 

New CARDWELL 100 WA TT 
High Emciency Tank Foundation Kit 

;,°n~~~~ ~jhb:1:clt!f~~Jo~~~;ii&•·W~Lta~~/~~ $ 7 • 99 
Write jor new CA RD WELL catalog ________ * _______ _ 

New HAMMARLUND Star 
2 ½ m.h •• 125 m_a •• chokes 1 mmf. Distributed capacity. Only 15c 

OUR,~ALUE 15 OUR RECORD Of LOYAL SERVICE 

103 WEST 43rd STREET • NEW YORK, N. Y. 

CABLE ADDRESS: "HARADIO" 
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* A.R.R.L. QSL BUREAU * 
Foa the convenience of its members, the 

League maintains a QSL-card forwarding system 
which operates through volunteer "District QSL 
Managers" in each of the nine United States and 
five Canadian districts. In order to secure such 
foreign cards as may be received for you, send 
your district manager a standard No. 10 stamped 
envelope. If you have reason to expect a consider
able number of cards, put on an extra stamp so 
that it has a total of six-cents postage, Your own 
name and address go in the customary place on 
the face, and your station call should be printed 
prominently in the upper left-hand corner. 
Wl - ,T. T. Steiger, WlBGY, 35 Call Street, 

Willimansett, Mass. 
W2 - H. W. Yahne!, W2SN, Lake Ave., Hel

metta, N. J. 
W3 - Maurice Downs, W3WU, 1311 Sheridan 

St., N. W., Washington, D. C. 
W4 - G. W. Hoke, W4DYB, 328 Mell Ave., 

N. E., Atlanta, Ga. 
W5 -· E. H. Treadaway, W5DKR, 2749 Myrtle 

St., New Orleans, La. 
W6 - Horace Greer, W6TI, 414 Fairmount Ave., 

Oakland, Calif. 
W7 -- Frank E. Pratt, W7DXZ, 5023 So. Ferry 

St., Tacoma, Wash. 
W8-F. W. Allen, WSGER, 324 Richmond 

Ave., Dayton, Ohio. 
W9 - Alva A. Smith, W9DMA, 238 East Main 

St., Caledonia, Minn. 
VEl - L. J'. Fader, VElFQ, 125 Henry St., 

Halifax, N. S. 
VE2 -- C. W. Skarstedt, VE2DR, 236 Elm Ave., 

Westmount, P. Q. 
VE3 - Bert Knowles, VE3QB, Lanark, Ont. 
VE4 - George Behrends, VE4RO, 186 Oakdean 

Blvd., St. James, Winnipeg, Manitoba. 
VE5 - H. R. Hough, VE5HR, 1785 First St., 

Victoria, B. C. 
K4--F. McCown, K4RJ, Family Court 7, San

turce, Puerto Rico. 
K5 - Norman F. Miller, K5AF, 15th Air Base 

Squadron, Albrook Field, Canal Zone. 
K6 - .lames F. Pa, K6LBH, 1416D Lunalilo St., 

Honolulu, T. H. 
K7 - Jerry McKinley, K7GSC, Box 1533, 

,Tuneau, Alaska. 
KA - George L. Rickard, KAlGR, P. 0. Box 

849, Manila, P. I. 

Effective Antennas 
(Continued from page 16) 

ments, iu place of the double supports for the 
14-Mc. elements. The latter is made possible be
cause of the lighter weight of the elements. Also, 
the smaller size Johnson insulators, type 66, 
may be used throughout. 

Halving the 14-Mc. dimensions when we double 
the frequency will do quite nicely, and from that 
we find that a total overall length, for the longest 



New Model Dynamic Microphone 
In presenting this new 
Model "DN" Dynamic 
Microphone, Astatic 
Engineers give to amateur 
and other fields of usage, 
an instrument of excep
tional dependability, high 
in efficiency, sturdy in 
construction and low in 
cost. 

Incorporated among its many outstanding features 
is Asiatic's new UNITARY MOVING COIL 
SYSTEM, a correctly designed magnetic structure 
with ALNICO Magnet and carefully propor• 
tioned ACOUSTIC CIRCUIT to highly damp 
natural resonance of the moving system and pro• 
vide a response characteristic substantially Oat 
from 50 to 7,000 cycles. 

LEARN RADIO• TELEVISION 
60-page catalog on request. Oldest, largest and best 
equipped In New England. Write for new catalog, 

MASS. RADIO SCHOOL 
18 Boylston Slreel Boston, Mass. 

RADIO ENGINEERING 
RCA Institutes offer an intensive course of high standard 
embracina all phases of Radio and Television. Practical 
training with modem equipment at New York and 
Chica1'0 schools. Also specialbed courses and Home 
Study Courses under ••No obligation'' plan. 

Illustrated Catatoa: on request 

RCA INSTITUTES, INC. Dept. ST-39 
A Radio CorJJorat-ion of America Service 

75 Varick St., New York 1154 Merchandise Mart, Chicago 

Equipped with Astatic's 

unique swivel mount, 

tilting head, the pickup 

pattern may be made 

semi-directional in the 

horiz:ontal position or 

non-directional in the ver

tical position, as desired. 

Model "DN" Is available in 50, 200 and 500 ohms 
or high Impedance models, all (except the 50 ohm 
model) complete with internal matching lransform
en, Case design distinctively new and good looking, 
altraclively finished in two-tone opalescent-gray 
and chrome. All "DN" models equipped with plus 
connector and 25-ft. cable. 

List Price, $20.00 
(Transformer Models $22.50) 

ASTATIC MICROPHONE 
LABORATORY, Inc. 

Younsstown, Ohio 

NEW (9 XT 
DYNAMOTORS 
5200 SERIES ... OUTPUT 200 WATTS 
6100 SERIES •.• OUTPUT 500 WATTS 

Write for Information Today 
~ l'ff 513 S. Laffin Street 
~JI((D@)Jl.w~e. Chicago,111.,U.S.A. 

ME GOES A tONG WAY 
A GOOD NA R d Radio i ubes is 

ihe sood nam~ te~t:;a:dards of qua\ity 
due to the \,1<3 d performance. 

in manufacture an 

.r ... 0 1\ad \\P.~!P.h.fl 
-~ £ & LAMP CORPORA en-Rad Efect;ric Larr>P 
U£tl • RAD TUB ,f radiotube• ar>d J{ 
n , all types o 

Manufact;urers o, 
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Gross Transmitters for 
Dependability and Economy 

* Write for free 
descriptive bulle
tin on our CB- 7 50 
and CB-250 Ra
diophone Trans-

mitters 

• 
.+Special price 

For limited time, 
minus tubes and 
accessories. 

$110.50 
on the 

GROSS CB-55 
RADIOPHONE TRANSMITTER 
FB. for 30 MC.-lnpul: 95 walls. Uses: 2-T20 lubes in 
R.F. and 6L6's in modulator. Coils available for 30, 14, 7, 
3,5,and 1.7 me. Descriptive bulletin on request, 

GROSS RADIO, INC. 
51 Vesey Street New York 

Cable Address: GROSSINC 

IIOVOLTSAC 

Han l!lt1eieial plant for operatlnt radio J'O
~elven and tra,nin:nltter•• CloH volt;ase rer
ulat1on. Full 860 watbl AC and 100 watta at 
G volt#, 1'1.ltered and Shielded, 
Amat11ar'• prlce-JRAB. 850 watt $66.00 
Amateur•• ttrlce-J R.55, 650 watt 97 .SO 

Other slze• np to 10.000 watt.. 
Both iraaoline and Diesel. 

KATOLIGHT, Mankato, Minn., U.S.A. 

LEARN TO SEND 
AND RECEIVE CODE 

Learn t~ send and receive code signals, like operators on ships at 
sea and at commercial and amateur land stations. Intercept 
distress signals, news Hashes, bulletins~ and dozens of other kinds 
of interesting radio communications. 
MASTER TELEPLEX teaches you to receive ~,0de exactly the 
way the world's best op~ratora do -
by sound. A heavy waxed paper tape, 
running through a machine, operates 
an automatic key which aenda mes .. 
sages to you. at any speed you desire. 
As you improve in speed, the ma
chine sends faster, gradually pre
paring you for top-speed amateur 
and commercial signals, With the 
new All Electric MASTER TELE
PLEX you learn to send by sendin!( 
and the signals you send are repeated 
hack to you, exactly as you sent 
them, thus enabling you to correct 
your own errors. We furnish a com .. 
J)lete course. lend you the improved 
All Electric MASTER TELEPLEX and give you personal 
instruction with a MONEY BACK. GUARANTEE. Send for our 
new ·n;LEPLEX 1''OLDER Qll today. IT'S FREE. 

''HAM 11 ~d:tS:.~erTu4;~~•~!a~ ~p~f~ p~~~~~ 
SPECIAL ~~:r~~aS6E:.X-w~lifo~t~~:,01~~ .. Q.i:·~1t'~ 

TELEPLEX CO., 67-68 Park Place, N. Y. 
ln Canada, Write 

Canadian Electronic Institute. Toronto, Ontario 
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members of the framework, of 10 feet 6 inches will 
be adequate for any frequency in the 28-Mc. band. 

The only difference between tuning the four
pJement 28-Mc. beam and the procedure outlined 
above for use on 14 Mc. comes from the fact 
that the elements are so short that it is desirable 
to adjust them from the two ends rather than by 
means of the short matching stubs. Therefore it iR 
desirable to leave the elements off the framework 
until it is time actually to use them. The radiator 
is set up up first and tuned, as outlined. Then, 
and not until then, the reflector is set in place 
and tuned. Then the first director and lastly the 
second director. Similar minor adjustments may 
also be made to bring the beam into its most ein
cient state. The same procedure with relation to 
the elimination of standing waves may also be 
followed. 

While the original W8JK type of beam remains 
our favorite for regular communication, there is 
no doubt about the greater gain, in a given direc
tion, of the two-, three- and four-element uni
directional rotaries, when they are properly 
tuned. Of course, much of the ability to get real 
distance from any of these beams comes from 
setting them at the correct, height above ground. 
That is a factor which is extremely difficult to 
figure for a group of circumstances, and on it will 
depend the ultimate performance of any beams of 
this type. However, without changing the height 
at all, both receiving and transmitting are im
proved very greatly. Well worth getting, to be 
sure! 

U.R.F. llelay 
(Continued from paue 68) 

the years roll along, proving your earlier u.h.f. 
work, and for once we can guarantee every 
participant who reports one of 'em. We want 
to hear from every ham on 2}f- and on 5-meters 
on these dates. Such a certificate is shown 
below: 

After you get your test message off, your aim 
is to see how many you can work, what u.h.f. 
DX you can hear and raise, how many test mes
sages you can push along, etc. For examples of 
message and information on handling data see 
page 33 of September QST. 

U.h.f. conditions were fine last November, and 
we expect to see many states represented in the 
next report that did not get in on the September 
activity. Any u.h.f. bands can be used, 56, 112, 
or 224 Mc., etc., as you choose, and we'll report 
back to all who take part the full extent of 
the success in each frequency band group. 
Terminal stations, each starting an u.h.f. "msg", 
and each holding one or more that cannot be 
relayed on, at the end of the relay, are especially 
urged to see that we get reports of these promptly, 
so that full message histories may be made up 
. . . and once again we'll report to you on the 
routes of the most succe.ssful messages. Luck and 
b.c.n.u. in the Contest. 

--F.E.H. 



5-prong ceram le base 

SICKLES 

A TRUL V ALL-PURPOSE 
BEAM TETRODE WITH 

INSTANT-HEATING FILAMENT 
40-watt beam-power amplifier having thoriated-tungsten Fila
ment- Phone ratings 50% greater than cathode type -
Reduces battery drain in portable-mobile xmitters - Me
chanically rugged, electrically ideal. 

Characteristics 
Filoment (AC or DC) 

6.3 volts @ 1.5 amperes 
Plote Input •••.. 600 mox. v. 8: 100 max. mo. 
Screen input ..•. . 300 mox. v. ll: 15 max. m•. 
Plote dissipation .•••••••••.• 40 max. wotts 
Amplification foctor .••••.•••.••...•.. 135 
R.F. arid driving power .... less than 1 wott 
R.F. output ot max. input ••. 42 opprax. wotts 

The HY69 Is fully shielded for use In all 
radio frequency circuits - no neutralizlns 
needed. Full ratings up to 60 megacycles. 

Uses 
Mobile lransmilters ••• Clas, A or AB-2 
modulaton • • • Buffer ampliffers • • • Fre• 
quency multipliers • , , Final ampliffers ••• 
Power oscillators. 
Use the HY69's in your main rig -transfer 
them to your portable unit when you take a 
trip - swap them to your emergency ris if 
necessary. 
Just one tube type for every conceivable 
application - cuts your tube cost to the 
bone - yet you set maximum efffciency in 
all circuits, 

HYTRONIC LABORATORIES 
A division of the Hytron Corp., 23 N. Derby St., Salem, Mass. 

COi LS 
SECURE A COPY OF OUR NO. 939 
CATALOG FROM YOUR JOBBER Piezo-Electric Crystals Exclusively 

• Quality crystals of all practical frequencies sup
plied SINCE 1925. Prices quoted upon receipt 
of your speclllcations. 

F. W. SICKLES COMPANY 
Our Pledge: QUALITY FIRST 

SCIENTIFIC RADIO SERVICE 
300MalnSlreel SprlnsReld, 'Mass. .. The Crystal SJ,eclallsts Sinu 192$•' UnlwersltJ Par~ H,attarille, Md. 

•TELEGRAPHY-TELEVISION-TELEPHONY• 

AVIATION 

TRANSRADIO 
PRESS 

TELETYPE 

TYPEWRITING 

-~~---~JI~ 
/'f'( I '( ~ - ~J 

PRACTICAL 
EXPERIENCE 

STUDIO
TRANSMITTER -

ANNOUNCING 

The m•jor technlc.,I tr•lnlng equipment owned by Port Arthur College ,nd In oper•tion on the college campus consists of the 500-
W,tt Commerci•I Broodcost Transmitter of Station KPAC1 two-woy Television Tr,nsmitter ond Receiver, Lotest Type RCA Morine 
,nd Airwoys transmitter instollotion complete, SOS Automatic Alorm, M.irine Direction Finder, Trans-radio Press Receiving Equipment, 
,nd Ltborotory complete where students assemble composite tronsmillers, •mpliAers, oudio ampliAers, It F. ompliAers, ate. 

Port Arthur College pioneered the teaching of Radio with classes In 1909, •nd for thirty yeors has maintained •n actlv1> Employment 
Bureou for the plocemant of Its gr.du1tes. 

If interested in details about Radio Course, write for Bulletin R 

PORT ARTHUR COLLEGE • PORT ARTHUR (World-Known Port), TEXAS 
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~(ORE TERMINAL 

B~! 
TDORltAllSON t•lnte Transformers 

Type 16POO - Delivers 650 or 500 D.C. 
volts @ 200 ma. Completely shielded. 
Wt. 8¾ lbs. Your cost. ..... ".. f2.69 
Type IGPO!J - Will 
furnish 1250/1000 volts 
D.C. at 300 mills. Cased 
as illustrated. Wt. 30%' lbs. 

Your cost .... $7.9a 
Type J6PO t - Rated 
at 2500 or 2000 D.C. volts, 
@, 300 ma. Cased as illus
trated. Wt. 4-2 lbs. 
Your cost ...................... f9.9a 
STANCOR Poff"er Transfor1uers! 

Fully Shielded with Leads 
Primary .......... -.......... 115 Volts~ !io-60 cycles 
Secondary No. l. ...... 1200 Volts C.'l'. (ij) 200 MA. 
Secondary No. 2 .. , ...... , ....... 6.3 Volts \al 4 A. 
Secondary No. 3 ...••.......... 6.3 Volta@ 2.5 A. 
Secondary No. 4 ................. 5.0 Volts@ 3 A. 

Net Price, each, f 2 .9 5 
AVAILABLE AT BOTH STORES! 
FREE! New Stancor Hamanual! A 
complete guide for transmitter construc
tion. Call at either store for your free 
copy. 

AllSTANCOR transmitter kits in stot'k .. 

·rnANSlUITTING -~ONDENSERS 
Heavy filter units rated at I mfd. ·~ 2000 
volts and 2 mfds. - 1000 volts. 
Your cost. each. . . . . . . . . . . . . . . . . . . . 85t., 
* Terminal ne,.,.r sacr(lices quality to create 
"bargains." Euery item is guaranteed, regardless 
'!lits low price. 

IN STOC-K AT 110TH STORES 
Millen Hctrolil . . . . . . . . ........ $ !l.50 
Biley V Fl Var_iablc Crystal .. , . . n.fjO 
Skyrider Defiant (SX2,1,). , . . . . . . . mt.aO 
National NIIU receiver.... HJa.4tO 
Staco antenna rclav ...... . 

TERMINAL t~adio . e<PIF. 
68 West 45th St. • 80 Cortlandt St. 
2 stores in NEW YORK CITY 
VAnderbilt 6-5050 • Cable: TERMRADIO 
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Three-Element Beam Demon
stration 

(Continued from page 69) 
portanee of keeping the antenna away from other 
objects. 

Probably one of the most striking parts of the 
demonstration was that showing the importance 
of the correct length of the elements. With the 
beam pointed away from the field-strength pick
up, the reflector element length was varied by a 
relatively small amount and wham! The meter 
needle flopped over almost to the pin, demon-

The simple field-strength meter used to demonstrate 
the beam. 

strating quite vividly to everyone present the 
absolute necessity for careful tuning of the array 
for optimum results. 

The transmitter used was of considerable in
terest to the u.h.f. men present. A 6V6 crystal os
cillator, with a 5.5-Mc. crystal, doubled in the 
plate circuit to drive an 807 tripler which in turn 
drove a pair of HK24's in push pull. The push
pull amplifier was tuned to the third harmonic 
in the plate circuit, using a linear tank. With only 
750 volts on the plates, 20 watts at 100 Mc. was 
obtained in the output. ..._ B. G. 

SWITCH 
TO SAFETY! 

A Perlected 

AUTOMATIC 
SENDER 

Postpaid $ l 2•50 
in U.S. A. 

$13.50 West of Denver 
Let the Automatic Sender raise your • tations for you. Ro
peats calla or me• i:r.c• indefinitely. Len,ith of measaire• 

M!:~~cd~fv=.1~~eiv5:~t!'!tic! ~~Jti:rt<!i~: :1:£:::~ 
tor. Absolute uniformity in spacinl' of characters. 

Excellent code teacher for bca:inncra when connect~ with. 
buzzer or oscillator. Free practice tape containinir alpha
bet, numerals, and word combinations. Advanced stu-

:;!1!i' ;get~d 10P l~P.K.{C~:~r~t!~W:0sll1rJr:~;e:~;~ ~d 
full instructions. No extra equipment needed. If your 
dealer can't supply. write ua. 

FULLY GUARANTEED 

GARDINER-LEVERING Co. N!1w"1~:'.'!i:'U~l~'t 



IYhere 
A directory of suppliers who carry in stock the 
products of these dependable manufacturers. 

ALBANY, N. Y. -Uncle Dave's R•dio Shack 356 Broodway 

ATLANTA, GEORGIA 265 Peachtree Street 
Radio Wire Television Inc. 

BOSTON, MASS, Radio Sh•ck 167 Washington Street 

BOSTON, MASS. 110 Federal Street 
Radio Wire Television Inc. 

BRONX, N. Y. 542 East Fordhom Rd. 
Radio Wire Television Inc. 

BUTLER, MISSOURI 211-215 N. Main Street 
Henry Radio Shop 

CHICAGO, ILL. 833 W. Jackson Blvd. 
Allied R.dio Corp. 

CHICAGO, ILL. 901-911 W. Jackson Blvd. 
Rodio Wire Television Inc. 

CINCINNATI, OHIO 
United Rodio, Inc. 

1103 Vine Street 

DETROIT, MICH. 325 E. Jefferson Ave. 
R.dio Specialties Co. 

DETROIT, MICHIGAN 11800 Woodward Ave. 
~~dio Specialties Co. 

HARTFORD, CONNECTICUT 227 Asylum Street 
Radio Inspection Service Compdny 

HOUSTON, TEXAS 
R. C. Holl & L F. Holl 

4021 Huey Street 

JAMAICA, L. I. 9(Hl8 166th Street 
Rddio Wire Television Inc. 

KANSAS CITY, MO. 1012 McGee Street 
Burstein~Applebee Comp_.my 

NEW YORK, N. Y. Harrison Radio Co. 

NEW YORK, N. Y. 
R-,dio Wire Television Inc. 

NEWARK,N.J. 
Radio Wire Television Inc. 

READING, PENN. 
George D. Barbey Compcmy 

12 West Broadway 

100 Sixth Ave. 

24 Central Ave. 

404 Walnut St. 

SPRINGFIELD, MASS. T. F. Cushing 349 Worthington St. 

WASHINGTON, D. C. 938 F Street, N. W. 
Sun Rddio & Service Supply Co. 

ALBANY, N. Y. Uncle Dove's Rodio Shock 356 Broodway 

ATLANTA, GEORGIA 265 Peachtree Street_ 
Rddio Wire Television Inc. 

BOSTON, MASS. Radio Shack 167 Washington Street 

BOSTON, MASS. 110 Federal Street 
Radio Wire Television Inc. 

BRONX,N. Y. 542 Eo,t Fordham Rd. 
Radio Wire Television Inc. 

BUTLER, MISSOURI 211-215 N. Moin Street 
Henry Radio Shop 

CHICAGO, ILLINOJS 833 W. Jackson Blvd. 
Allied Radio Corp. 

CHICAGO, ILLINOIS 25 North Fronklin Street 
Electric & Rodio Supply Co., Inc. 

CHICAGO,ILL. 901-911 W. Jackson Blvd.' 
Rddio Wire Television Inc. 

CINCINNATI, OHIO 
United Rodio, Inc. 

1103 Vine Street 

JAMAICA, L. I. 90--08 166th Street 
Radio Wire Television Inc. 

LITTLE ROCK, ARKANSAS 
Beem Radio Company 

409 W. 3rd St. 

MINNEAPOLIS, MINNESOTA 1124-26 Harmon Place 
Lew Bonn Company 

MUSKOGEE, OKLAHOMA 204 No. Twelfth Street 
Home Radio Mort 

NEW YORK, N. Y. 
Rddio Wire Television Inc. 

100 Sixth Avenue 

NEWARK, N. J. 
Rddio Wire Television Inc. 

24 Central Ave. 

READING, PENN. George D. Barbey Co. 404 Wolnut Street 

WASHINGTON, D. C. 938 F Street, N. W 
Sun Rddio & Service Supply Co. 

Listings on this fJctac do not nrrr-ssaril.v imt,ly c11,dorscme11t bv OST ,}{ the dPalM,f or o.f othrr i!(fHi/micnt S(Jtd b.v them. 

121 



-----~~---· _ .. --· 

LE AC H -sounD RECORDlnG 
#.A i ·EQUIPrnEnT· 

(, l 

MODEL CA-12. 
KIT RECORDER 

Here's the first and only recorder kit on the 
market, designed especially for the amateur 
and experimenter. 

A complete 12", 78 r.p.m., recording-playback 
unit, small, compact, easy to assemble and 
simple to operate. Will produce results com
parable to many higher-priced recorders. 

Kit consists of all parts, with complete instruc
tions for mechanical assembly, amplifier wiring 
and operating. Housing - unfinished hard
wood, properly dressed for varnishing or 

Completely 
assembled $125-00 

less microphone and tubes 

enamelling, Fabrikoid or similar coverinl(. Recorder 

Ready for operation 
including microphone 
and tubes 

See your nearest deafer or write us for Technical Buffetin. 

I - ELECTRICAL INDUSTRIES MFG. CO., Inc.-
RED BANK, NEW JERSEY, U.S.A. 

Relays • Resistors • Rheostats 
The oldest and most complete line on the market 
for service and amateur use. Proven dependability 
and conservative ratings. You are not experiment
ing when you install Ward Leonard items ... you 
know they are right. 

II WARD LEONARD II 
RADIO SPECIALTIES 

WARD LEONARD ELECTRIC COMPANY 
41 South Street, Mount Vernon, N. Y. 
Please send me Circular 507 covering Relays, Resistor• and 
Rheostats. 

Name ............................................ ., .. 

Street . ......................... ,_. . . . . . ........ . 

City and State . ...................................... . 

Call Signal. .......................................... . 
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TO WHAT EVERY 
RADIOMAN SHOULD KNOW 

" Information in a. handy form cover
Ing modern Radio & Television In 
theory and practice. An entirely New 

~
0~~~ftl ~!rJ:~ftn~".MJ-#'t:l'tt{1 

772 PAGES-400 DIAGRAMS 
& PHOTOS. Fe.aturing Authentic, 
Clen.r & Concise .Radio In.tormation.. 
Physics of Sound-H.adio Funda
mentals -Ohm's Law-Batterie5-

Mea1mring lnstruments-Power~up
pllea-Resistors -lnductors-c:ondensr.ra 

-Transformers- Broadca.sttng-Rn.dio 
Telephony-Vacuum Tubes-Radio Dia
grams-Receiver Construction-Control 

Systems-Loud Spen.kers-Antennas-Phono-
g:fth&1'if~g~IG~f~ Address Systcms-:Jf~ 
Beacons-A ~ti 
Calculations ~nl'o 
Suppression 

$ -
Get this 
for yoursel n 

HELP FOR vou I COMPLETE • PAY $1 A MO. 
~EC>. AUDEL & CO. 49 WEST 23rd STREET, NEW YORK 
Mall AtJDEr~c; NEW RADIOMA.NS GUIDE for free examination. Jf O. It •• 1 will 
f~~l ~~fJ~ 1ft.7 da.va; then remit $1 monthly until price of $4 is paid. Otberwlao. 

--Nam• -_________ .. __ -------------------------
Address- ______________________ ... ___________ - - - - - _ 

Oef'npation ______________________________________ _ 

Reference. ____ - ____ -------· _ -•-~u, ~-------------. Q.B.T. 



HAM-ADS 
nai~reAgrr~t!::~t i~~~£~r~at~~ai~o e~i~rf~:~\t:, fJ 
!.heir pursuit ol the art. 

(2) No display or any character wlll be accepted. nor can 
any special typographical arrangement, such a,, all or part 
capital letters be used which would tend to make one adver
tisement stand out from the others. 

(3) The Ham-Ad rate Is 15¢ per word, except as noted In 
paragraph (6) below. 

(4) Remittance In full must accompany copy. No casll or 
contract discount or agency commission will be ullowed. 
mJglh ci~~~tiumlc~fo1;;!~/s the 25th ol the second 

(6) A special rate o! 7¢ per word will apply to advertising 
which. in our Judgment. ls obviously non-commercial in 
nature and ls placed and slimed by a member ol the Amert
mm Racllo Relay League. Thus, advertlsillll: of bona fide 
surplus equipment owned, used andi~''tJi~~ifs:~ al or apparatus offered for exchange u1ring 
for special eQulpment, II by a member of the Ame Racllo 
Relay League takes the 7¢ rate, An attempt to In ap-
paratus In quantity !or profit, even If by an In v dual. ls 
commercial and all advertising by him takes the 15¢ rate. 
Provisions of paragraphs (1), (2), (4) and (5) apply to all 
advertising In thls column regardless ot which rate may 
apply. 

Having made no investigation of the adver
tisers in the classified columns, the publish
ers of QST are unable to vouch for their 
integrity or for the grade or character of the 

products advertised. 

QUARTZ -- direct importers from Brazil of best quality pure 
quartz suitable for making piezo-electric crystals. 
Diamond Drill Carbon Co., 719 World Bldg,, New York City. 

USED receivers, Bargains, Cash only, No trades, Price list 3~. 
W3DQ, Wilmington, Del. 

QSL'S. Free samples. Printer, Corwith, Iowa. 

CALLBOOKS - :b'all edition now on sale containing complete 
up-to-date list of radio hams throughout entire world. Also 
world prefix map, press schedules and new time conversion 
chart. Sin~le copies $1.25. Canada and foreilP} $1.35. Radio 
Amateur Call Book, 610 S. Dearborn, Chicago, 

CRYSTALS, mounted, 80-160, $1,25, V-cut 40, $2,25. R9 
Crystals, 338 Murray Ave., Arnold, Pa, 

QSL'S, SWL's, 100 -- 3 color-· 75,!. Lapco, 344 W. 39th, In
dianapolis, Ind. 

MACAUTO code machines: low monthly rental 50,000 words 
practice tapea. Write N, C, Ayers, 711 Boylston St., Boston, 
Mass. 

QSL'S. Maps. Cartoons. li'ree samples. Theodore Porcher, 7708 
Navajo, Philadelphia, Pa, 

COMPLETE stock hamsuppliea, New and used communication 
receivers, Amarillo Electric, W5WX, Amarillo, Texas, 

QSL'S, all colors, cartoons, snappy service, Write for free 
samples today. WlBEF, 78 Warrenton, Springfield, Mass. 

STANDS for all types of microphones, Tri-ped, Jr. desk model, 
chrome or wrinkle, $1.50. Ellis Lab., 189-Q W. Madison St., 
Chicago. 
MICROPHONES- The best carbon microphones at anywhere 
near the price, Hand model $5.75; stand model $5; suspension 
model $3,60; repairs. ]j]Uis Lab,, 189-T W. Madison St., Chicago. 
CRYSTALS in plug-in heat dissipating holders. Guaranteed 
good oscillators.· 160-80, $1.25; (no Y cuts) 40X, $1.65; SOM 
vari-frequency, complete, $2.95. State frequency desired. 
G,O.D,'s accepted. Pacific Crystals, 1042 So, Hicks, Los 
Angeles, 
QSL'S- samples. Brownie, W3CJI, 523 No. •renth St., Allen
town, Pa, 
B]j]ST place to get amateur receivers is from W9ARA. Best 
trades, best terms (financed by myself), ten-day trial of all re
ceivers. Prompt shipment from world's most complete stock of 
amateur receivers. Shipment from factorliy if you prefer. \Vrite 
me fully about your wishes and I will elp you get the best 
receiver for your use. Also distributor for all transmitters, 
»ntennas, kits parts. W9ARA, Butler, Mo. 
RECONDITIONED guaranteed amateur receivers and trans
mitters, Ten_day_11_ free trial. Nearly all models cheap, Terms. 
List free. Wnte WllARA, Butler, Mo, 
C}RYSTALS: famous P.R., mounted in latest Ai.simag 35 hold
ers - 40, 80 meter PR-X, 160 meter PR-Z, $3; 40, 80 meter 
PR-Z (low drift), $3.50; 20-meter PR-20, $4,50; uncondi
tionally guaranteed. Immediate shipment. Wholesale Radio 
Labs .. Council Bluffs, Iowa, W9GFQ. 

GENERAL Radio--- Roller-Smith 0-1.5 and 0-2.5 r.f. arn
meters, $1.95. Signal Corps V.T, frequency meters, $4.95. 
Signal Corps receivers, transmitters, parts: 5-10 auto uon
verters wired, tested, $15.94. Ditto 5--10 18-watt phone - CW 
transmitters, $38.19. Write for bargain list. Radio Specialists, 
W9LLX, 215 No. Ada St., Chicago. 
ffRYSTAIS: police, marine, aircraft. and amateur frequencies. 
Descriptive catalog, Ham Crystals, 1104 Lincoln Place, Brook
lyn, N. Y. 
WiIY not get better deal? Used receiver list free. W9RA, Chi
Rad, 415 So. Dearborn St., Chicago. 
SELL: 1938 Super Skyrider, crysta.l, speaker. Best offer. 
W2HBH, 53-112 63 St., Maspeth, L. I. 
SELL: RCA 3" oscillograph TMV-122-B, $40; d.vnamotor 24 
v.-1500 v •. 233 amp. W2FKB, 9345 Vanderveer St., Queens 
Village, N. Y. 
QSL'S, SWL's, stationery, job printing, Free samples. WSDED, 
Holland, Mich, 
AMATEfJR~,-m-a_nn_·_e_,~b-ro_a_d_c_as_t.-'l-'r_a_11.S-m-it_t_e-rs-,-,-e-c-ei-·v_er_s_,~fr-e--
'-JUency meters, coils, condensers. Stock designs or built to any 
specifications by the oldest designers of short-wave apparatus. 
Also blueprint plans, specifications for any type transmitter or 
radio compass, Prices on request. Ensa!l Radio Lab,, 1053 
.Kenilworth Ave., Warren, Ohio. 
S1'~LL: Utah transmitter, Premax antenna, $31. Dalton Harrow, 
Frederick, Md. 
(x.lMPLE~T=E~~li-n_e_A_rvm~.--r-a-d-io_s_a_t_sp_ec_i_a_l _J __ o-b-b-in_g_p_ri_· c-es-. 
Loughnane & Co., Decatur, Ill. 
QSL'S. Samples. W6HBR Radio Press, P. 0. Box 202, Clem
enceau, Ariz. 
WANTED 50 to 100 watt output transmitter factory built for 
2118 and 2738 kc. 110 volt a.c. supply or marine transmitter. 
Dr. Young, WDGY, Minneapolis. 
GENERAL Electric dynamotors 24/750 volts 150 watts, $15. 
Westinghouse 6-15 volt 500 watt aircraft with propellers, $8. 
27,½/350 volt, $8. 500 cycle 500 watt generators with exciters, 
$8. Henry Kienzle, 215 Hart Blvd., Staten Island, N. Y. 
QSL'S, newest designs. Fritz, 455 Mason, Joliet, ll!. 
'i'RADE: complete 175 watt 20 meter phone transmitter for 
]'ilmo 8 camera and Filmo 8 projector. For details write or wire 
W4ENQ, Rome, Ga. 
WANTED: commercial sideswiper or cootie key in good condi
tion. Write W5GNF. 
SELLING out station - list - W2BZB. 
TELEPLEXES, Instructographs, omnigraphs bought, sold, 
traded. Ryan's, Hannibal, Mo. 
QSL'S. New free samples. Maleco, 1805 St. Johns Place, Brook
lyn, N. Y. 
THEY can take it. Storm proof steel frame quiet motorized 
hollow shaft rotators, tip-down head, built-in Selsynchronous 
indicator, $39. Adjustable telescoping tapered alumalloy ele
ments, Bassett products. Handbooks 25,! with our bulletins, 
photos. Rotary Array Service, WSML. 
QSO-crystals-- x-cut, AT-cut, 80- .160 m., $1.95; 40 x-cut, 
$2.50. W8OUE, Paul Byers, Indiana, Pa. 
'iSL, SWL cards. Samples. 1608½ No. High St., Columbus, 
Ohio, , 
()R YST ALS: commercial - amateur. Literature upon request. 
C-W Mfg, Co,, 1170 E,speranza, Los Angeles, 
FOR sale: complete 400 watt rack and panel phone transmitter, 
$295. Charles Bartlett, 100 Park St., Portland, Me. 
RME-69 - excellent condition- $82,50, W9IYA. 
QSL'S. Samples. W9RUJ, Auburn, Neb. 
BARGAIN 150 watt remote controlled push-to-talk modern 
rack and panel xmitter, W9WPQ, Auburn, Ind. 
BEAUTIFUL baked gray wrinkle and black crackle Masonite 
panels. Sizes to 27" x 48". Get prices. Panels, chassis, racks. 
Lynch, 970 Camulos, Los Angeles, Calif, 
T9 crystals: Announcing. Now exact frequencies in the 40 and 80 
meter bands mounted and calibrated in T9 holder, $3. Un
mounted exact, $2; within five kilocycles, $1.60. T9 ceramic 
holders, $1. T9 products are dependable, satisfaction guaran
teed. C.O.D.'s accepted, Fast service. Sold by: Henry Radio 
Shop, Bntler, Mo,; ]'rank An.zalone, 375 W. 46th, N. Y, C.; 
Radio Doc, 721 S. Main, Los Angeles, Calif.; Pembleton Labs., 
Port Wayne, Ind.; Hieronymus Radio, 88-34 209th. Queens 
Village, N, Y.; Florida Distributo_rs, Inc., Tampa, Fla,; O' Laugh
lins Radio Supply, Salt Lake City, Utah; Casa Edison, Havana, 
Guba; and Eidson's, Temple, Texas, 
QSL'S- By W8NO·s~-_--'1"'3~S""w_a_n~S~t.-,~B~u~ff~a~l-o-, N~.~Y~.----

LOOK: unbreakable feeder spreaders, High dielectric and tensile 
strength, $1 per dozen six inch. W9DHO, Wisner, Neb, 
BUY Douglas Universal modulation transformers. More audio 
watts per dollar. 50 watt pair, $4.95; 100 watt pair, $7.75. Post
paid in U. S. 1 year guarantee. Write W9IXR, Rice Lake, Wis. 
HAMMARLUND Super Pro, world's finest recPJver, xtalmodel, 
like new, cost me 261 bucks, best offer cash or terms takes it, cor
respondence answered. W6CD, Box 111, Albany, Calif. 
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CREL products. A new line of high_ q_uality \'conomical trall'!
mitting units. Send for catalog descnbmg exmte~s. R.F. aw1;>h
fiers, power supplies, Class B amplifiers. Start. ":}th. founda~10n 
unit and add later. Nothing to become obsolete. Lifet1m!' qpaht~. 
Cincinnati Radio Engineering Labs., Box 2, Sta. A, Cmcmnat1, 
Ohio. 

NEW receivers. Used receivers. Rotaq beams. Remember, I 
stock and make quick delivery on all lines of amateur eqwp
ment. Lowest prices. Write to Southe~n Ohio's only amateur 
owned amateur bnsiness. Jos. N. Davies, WSANT, 2767 No. 
Bend Rd., Sta. A, Cincinnati, Ohio. 

TRADE: 1500 v./.ower supply for genemotor, 300 v. 150 m. 
minimum. W9DD . 

SALE: 250 watt phone transmitter. Whole or in parts. 50% off. 
WIILB. 
GOVERNMENT contract surplus portable transmitters, direc
tion finders, standard and spe~ial p~rts. !3end postca.r,d for SP,ecial 
bargain list. Airplane & Marme Direct10n Fmder Corp., Clear
field, Pa. 

SELL complete transmitter, 400 watt phone, CW completely 
enclosed, two cabinets. remote control. W2AEB. 

SELL: HRO like new, reasonable. W8JAH. 

SALE or trade - High quality complete phone - CW trans
mitter 100-150 watts. Also Thordarson dual power supply. 
Make offer. W3FTC. 

NEW Hammarlund APCI00 condensers. 60t. Extraordinary 
bargains - power, audio transfor~ers. chokes, gang condensers. 
dials, shield cans, parts. Radsur, Hyde, Pa. 

FOR sale- 5 ampere, 2 wire, 100 volt, 60 cycle, si~gle phase, 
Westinghouse Type OA, Watthour used house service meters. 
Meters in excellent condition. Price $3 each. Municipal Com-
mission, Herkim=er:::..'.'-=N~·-= ·y-=·-------------,--
&'ELL: New RCA 852's. $10 each. Filament. plate transformers, 
1280 v. 280 ma., $12. W8GWT, Penn Yan, N. Y. 
'rRANSMITTERS. receivers, exciters. built to your specifica
tions, or from popular publications. ·write today to W6QEU, 
Rt. 4, Box 350, Fresno, Calif. 

SACRIFICE: 400 watts CW. Stamp for details. W8DX. 

EXTRAORDINARY opportunity - chance of a lifetime-· 
W 2IKV closing out. World-famed Collins 202A, tubes, no crys
tals. $1.000; Collins 30.B'XB complete, coils 160-80-20-10-5. 
$300; RME-69 & silencer DB20 & speaker all RR mounting. 
$135; RCA 3" oscilloscope, $45; 2 kw. Variac, voltmeter in 
cabinet, $50; 5 KVA 115-205/240 v. transformer, $50; 2 250 TL 
never used, just received from Eimac, $20 each; 2 Deluxe double 
channel racks & de-Sks, $37.50 each; Brush 12 cell broadcast 
microphone & floor stand. $50; 2 76' steel towers, standing-·· 
buyer to remove, $100 pair. Many spares. All inquiries accom
panied by stamp answered. Mdse. perfect condition- offered 
subject to prior sale f.o.b. W2IKV, White Plains. N. Y. 

WANTED: transmitter 200-400 watts phone & CW. Give 
description and price in first letter. Mr. Watts, 3619 Avenue H, 
Brooktyn, N. Y. 

SELLING ham station. Transmitters, receiver, power supplies, 
meters, tubes, all equipment. E. Donovan, 48 Inman Pl., No. 
Arlington, N. J. 
WANTED: National BRO and One-Ten. WlHOD, Holyoke, 
Mass. 

SELL for cash to highest bidder or trade: Bassett, like new, 3 
element complete Deluxe Rotomatic antenna including feed 
line- cost over $135. W9BRN, Butler, Mo. 

SKY Challenger II crystal, non-matching speaker; perfect; $50. 
cash. 100 w. transmitter, $40. cash. Write. W9RJP. 

MIMS-·• Hassett beams as low as $10. down. Your own terms 
on parts, kits, as we finance our own paper. New Stancor kits in 
and wired reasonably. Two-color QSL cards with $3. purchases 
only 25¢ 100. Get sample - write Leo W9GFQ. 

FELLOWS -- get the best bargains on reconditioned receivers 
and transmitters on your own terms. Specials galore on General 
transformers- modulation transformers, 100 watt $1.95 and 
others. Write for free big list to Leo W9GFQ, Wholesale Radio 
Labs., Council Bluffs, Iowa. 

JPS Rubber crystal, QSY remotely, varies completely 160 tn 
10 meters. Approximately 20 watts output, $19.80. All Electri~ 
Co., 1522 No. Clark, Chicago, ;w9IPS. 

.FOR sale: 180 watt transmitter complete with tubes, meter, 
750 volt transformer, 4 mmf. 1000 v. condenser all for $33. 250 
W'i~sRf.nsmitter, 5, 10, 20 meters - best of parts - $37. 

SELLING out-high power, receiver. Stamp for list. W5GUY, 
Rio Hondo, Texas. 

~ELL: AO-..'lW3. power supply, four sets bandspread coils. All 
like new. $15. W8PJQ. 
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ONLY 60¢ PER FOOT Complete! 
This remarkable low price is possible only 
because we produce many thousands of 
these towers each year for use with our 

~~:~h~~c~~rces~ti~~~e~r'iifs~~o~l 
lengths with 5 ft. tapered stub too. 

LIGHT, STURDY, RIGID 
Thousands in lffle as vertical radiators and 

~=~~o~~~ ~fPJ~~e ~~~~ 
vertical angles and cross braces now bot 
dip galvanized. Quickly and easily erected 
to height. of from 25 ft. to 200 ft. 

READ U. S. FORESTRY LETTER! 
..Your tower was installed on Signal Peak:. 
a Lookout Station on the Yakima Indian 
Reservation, at an elevation of 5,111 ft. 
above t:iea lcvf'l. WP have found the Win
t.«:.hargcr tower 100% satisfactory and It ha• 
stood up under 70 mile winds, snow and ice 
which are severe at almost a mile up from 
:w.a lcvd. "Thomas L. Carter, Forest 8upc-r-

::~t ~r~~t' t:i~~/:i!ti;p~~ii?&~: 
COMMERCIAL BROADCASTERS, 
Write for complete information on new 
type heavy towers designed for helzhta 
up to 300 feet. 

WINCHARGER CORPORATION 
Sioux City, Iowa 

EASY TO LEARN CODE 
It !a easy and pleasant work to learn the 
modern way - with an InstructoQraph 
Code Teacher. Ideal for the beginner or ad
vanced student. • Many tapes available 
ranw:112 from alphabet for beginners to typi
cal m~es on all subjects. Speed range 5 to 
40 WPM. • Alwaya ready. no QRM. beats 
havina: someone send to you. 

FOR SALE OR RENT 
STANDARD with 10 tapes and book of 
instructions ••••••••••••••••••••••. $20 .25 
JUNIOR with 5 tapes and book of lnstruc-
tiona (not rented) ••••••••••••••.•• $12.00 , 
RENTAL Standard with 10 tapea and book 
of instructions $3.00 first month, $l.l5 each additional month. All 
rental payments may be applied on the purchase price should you 
decide to buy the equipment. 

Wrill' for details today 

INSTRUCTOGRAPH COMPANY 
Dept. Q, 91ie~!::J:e?~lj~C~n1!1JC::2o, IWnofs 

Radio ColleJae of Canada, 54 Bloor St., \Vest, Toronto 

The Perfect 
Christmas Gift 
for the "Ham"! 

GORDON 
DX CLOCK 

Here's the clock thot 
every amateur wants to 
own! World time at a 
glance! lnstanUy tells GMT or local time in any of the 2-4 
Time Zones. Waltham electric movement with 24-hour col
ored dial. Only $9.00. See it at your nearest dealer's or 
write for complete information. 

GORDON SPECIAL TIES CO. 
1104 So. Wabash Ave. Chicago, U.S. A. 



Your Nearby Dealer Is Your Best Friend 
Your nearby dealer is entitled to your patronage. He is equipped with• knowledge 
and understanding of amateur radio. He is your logical source of advice and counsel 
on what equipment you should buy. His stock is complete. He can supply your 
needs without delay. His prices are fair and consistent with the high quality of the 
goods he carries. He is responsible to you and interested in you. 

One of these dealers is probably in your city--Patronize him! 

ATLANTA, GEORGIA NEWARK, N. J. 

Rddio Wire Television Inc. Radio Wire Television Inc. 
265 Pedchtree Street 24 Centrdl Avenue 

"The World's Largest R•dio Supply House'" "The World's largest R•dio Supply House" 

BALTIMORE, MARYLAND 

Radio Electric Service Co. 
NEW HAVEN, CONNECTICUT 

3 N. Howard St. Ha try & Young, Inc. 
Everything for the •m•teur 1172 Chapel Street 

N~tional, Taylor, Kenyon T Line, Radiotron, Howard, etc. 

BOSTON, MASS. 

Radio Wire Television Inc. 
110 Federal Street 

NEW YORK, N. Y. 

"The World's largest Radio Supply House" Radio Wire Television Inc. 
100 Sixth Avenue 

"The World's largest R•dio Supply House" 

BRONX,NEW YORK 

Radio Wire Television Inc. 
542 East Fordham Road 

NEW YORK, N. Y. "The World's Largest R•dio Supply House" 
Harrison Radio Company 

12 West Broddwdy 
BUFFALO,NEW YORK H•rrison H•s It! Phone WOrth 2-6276 For information or rush service 

Radio Equipment Corp. 
326 Elm Street 

W8PMC •nd W8NEL - H•m, service and sound equipment 
PHILADELPHIA, PENNSYLVANIA 

Eugene G. Wile 
BUFFALO, NEW YORK 10 S. Tenth Street 

Dymac Radio Complete Stock of Ou•litv Merchandise 

1531 Main Street -- Cor. Ferry 
Open Evenings GA. 0252 

PROVIDENCE, RHODE ISLAND 

HOUSTON, TEXAS W. H. Edwards Company 
R. C. & L. F. Hall 85 Broadway 

4021 Huey Street (W 9-2713) National, Hammarlund, Hallicrafter, ThordMson, faylor, RCA 

"Specidlists in Amateur Supplies" 

JAMAICA, L. I., NEW YORK RICHMOND, VIRGINIA 

Radio Wire Television Inc. The Arnold Company 
90-08 166th Street (Merrick Rodd) Broad at Harrison St. 
"The World's L.rgest R•dio Supply House" W3EOO - "The Virs!ni• Ham He•dquarters" -- W3FBL 
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YOU CAN BE SURE 

WHEN YOU BUY FROM 

Q!il 
ADVERTISERS 

.-J "Advertising for QSTis 

't. accepted only from firms 

who, in the publisher's opin

ion, are of established in

tegrity and whose products 

secure the approval of the 

technical staff of the Ameri-

can Radio Relay League." 

{luot,.J from QST's advertising rate card. 

Eve1y conceivable need of 
a radio amateur can be 
supplied by the adt'ertis

ers in QS'I'. And you 1dll 

know the product has the 

approml of the Leagtu/s 

technical staff 
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Who could have believed !hat RME receivers built five 
years ago would still be quite up-lo-date today? 

Our old RME-9D SIX YEARS AGO incorporated 
as slandard:-bandswilching, crystal filler, 
panel control of beat oscillator, aulomalic 
volume control, tuned RF stage ahead 
of !he firs! detector, direct reading 
R-meler, and resonating control; 
and all this in a day when !hose 
features were scarcely oul of 
!he laboratory. 

Today we are building not 
one, bu! lwo, fine communi
cation receivers - both of 
which, from all indica
tions, are living up to the 
standards set by their 
predecessor of six years 
ago. 

These models, known as 
the RME-69 and 70 have 
been designed and con
structed with the same thor
oughness which has given 
the older equipment such 
lasting qualities. 

New parts, new tubes, and 
new circuits have been incor
porated in RME receivers as rap• 
idly as they have been devel
oped, so that today, with their noise 
suppressors, high gain circuits, and 
stable characteristics they are ex
tremely modem. 

If the present RME receivers live up to the 
standard of longevity set by the, 9D (and we 
think they will) they should still be in active 
service five years and even longer from now. In-
vest in a receiver which will give you years of 
continued satisfactory "operation. 

The new 12-page catalog is mailed lo you on request. 
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UTC SPECIAL SERIES 
of TRANSFORMERS for 
AMATEUR APPLICATION 

MAXIMUM VALUE AT LOW COST 

FILTER, SWINGING, AND AUDIO CHOKES 

Type Service Induct- Current Resistance Net 
No, ance Price 

-----
S-23 Audfo 500 Hy. 5 M•. 6000 ohms $1.35 
S-24 P.P. 500 Hy. 

Choke c:.r. 3M•. 4000 ohms 1.50 
S-25 Filter 30 Hy. 30 Mo. 900 ohms 1.20 
S-26 Filter 15 Hy. 60Mo. 230 ohms 1.20 
S-27 Filter 30 Hy. 75 M•. 350 ohms 1,65 
S-28 Filter 20 Hv. 100 Mo. 350 ohms 1,65 
S-29 Filter 10 Hy. 175 Mo. 95 ohms 1.65 
S-30 Swinging 5/25 Hy. 175 Mo. 95 ohms 1.65 
S-31 Filter 20 Hy. 225 Mo. 120 ohms 2.10 
S-32 Swinging 5/25 Hy. 225 Mo. 120 ohms 2.10 
S-33 Filter 20 Hy. 300 Mo. 90 ohms 3.00 
S-34 Swinging 5/25 Hy. 300 Mo. 90 ohms 3.00 
S-35 Filter 20 Hy. 400 Ma. 85 ohms 3.90 
S-36 Swinging 5/25 Hy. 400 Ma. 85 ohms 3.90 
S-37 Filter 20 HY. 550 Ma. 60 ohms 5.40 
S-38 Swinging 5/25 Hy. 550 Mo. 60 ohms 5.40 

SINGLE SECONDARY FILAMENT 
TRANSFORMERS 

Primary Tapped 105,115 Volts-50/60 Cycles 

Type Secondary Secondary lnsulotlon Net 
No. Volts Current Price 

-·· 
S-53 2.5 VCT 10 A. 1500 V. $1.35 
S-54 5 VCT 4A. 2500 V. 1.35 
S-55 6.3 VCT 3 A. 1500 V. 1.35 
S-56 1.s vcr 3 A. 1500 V. 1.35 
S-57 2.5 VCT 10 A. 10,000 V. 1.80 
S-58 2.5 VCT 20 A. 10,000 V. 2.40 
S-59 5 to 5.25 VCT 13 A. 5000 V. 2.10 
S-60 5 to 5.25 VCT 22 A. 10,000 V. 4.50 
S-61 7.5 VCT tapped 8 A. 

6.3 VCT 3000 V. 2.10 
S-62 10 VCT 10A. 3000 V. 2.40 
S-63 14 VCT tapped 10 A. 5000 V. 4.50 

12 VCT ond 
11 VCT 

MULTIPLE SECONDARY FILAMENT 
WINDINGS 

Primary Tapped 105, 115 Volts -50/60 Cycles 

Type Fil. 1 Fil. 2 Fil. 3 lnsu- Net 
No. lotion Price --... --

S-64 2.5VCT-5A 2.5VCT-5A 5VCT-6A 3000 V. $2.40 
S-65 2.5VCT-5A 5 VCT-4A 6.3 VCT-3A 3000V. 2.40 
S-66 2.5 VCT-lOA 7.5 VCT-6.5A :1ooov. 2.40 
S-67 5VCT-6A 6.3VCT-5A 3000V. 2.40 
S-68 5VC'l-3A 6.3 VCT-4A 7.5 VCT-5A 3000V. 2.70 
S-69 6.3VCT-3A 7.5 VCT-6.5A 3000V. 2.70 
S-70 6.3 VCT-5A 6.3 VCT-5A 3000V. 2.70 
S-71 2.5 VCT-6A 2.5VCT-6A 2.5VCT-12A 10000V. 4.50 
S-72 5 VCT-3A 5VCT-3A 5VCT-6A ,5000V. 3.00 

UNIVERSAL 
DRIVER TRANSFORMERS 

(See Modulator chart for tube types) 

Type No. Application 

S-8 Single driver plote to pushpull grids 

S-9 Pushpulf driver plates to grids of doss B tubes 
up to 400 wotts output. 

S-10 Pushpull 56, 6C6 triode, 6CS, or similar 
plotes to 45's, 2A3's or 6L6's, self or fixed 
bias. 

Net Price 

$1.65 

2.25 

2.10 

UNIVERSAL 
OUTPUT TRANSFORMERS 

Any modulolor tubes lo any RF load 

Type No. Audio Power Net Price 

S-18 12 wotts $2.10 

S-19 30 wotts 2.85 

S-20 55 watts 3.90 

S-21 110 watts 6.00 

S-22 250 watts 8.40 

WUlIUJliU.~.!IWl.!.m 
EXPOU DIVISION: 180 VARICK STREET NEW YORK, N, Y. CAILES: "AHAi" 

QST for November, 1939, EASTERN Edition 
RUMFORD ~RESS 

CONCORD. N. H. 



READY TO GO 
Equipped with the advanced noise limiter circuit de

scribed in October OST, the NC-101 XA is ready to 

hang up new records. All the fine features, all of the 

outstanding performance of the older models have been 

retained, but to them have been added a noise limiter of 

truly remarkable effectiveness. The NC-101 XA is 

master of adverse operating conditions. Combined with 

the NTE Exciter-Speech Amplifier, it forms the heart of 

a superb station. 

NATIONAL COMPANY, INC., MALDEN, MASS. 



- RCA-811 a 1//l 
(High-mu type) nd RCA-812 

225 W (low-mu type) 
6,5 to 8 W atts Input, 
IC atts Drivin p 

AS Class "C" T 1 9 ower, 
e egraphy Ratings 

"Big league " · 
tube perform- $3so 
ance at only eeach 

(Amateur Net) 

Think of it! 225 watts power input-to a $3.50 tube! 
Or, with a pair of the new RCA-Sll's or RCA-812's, 
you can use an input of 450 watts. That's real power 
plus real economy in any language. 

This o~tstanding perform
ance results largely from RCA's 
development of the Zirconium
coated anode, an exclusive RCA 
feature. These anodes mark an 
important forward step in the 
production of high-perveance, 
high-power tubes at hitherto 
unheard of low costs. They run 
cooler. They do a better job of 

absorbing gases, even under 
high overloads. Other exclusive 
features of these tubes include 
the new low-loss RCA Micanol 
base, now available for the first 
time. Summed up, they answer 
the need for high power output 
with low driving power and 
moderate plate voltages - at a 
tube cost within the reach of all! 

Bulletin free upon request 
Class "C" Telegraphy Maximum Ratings 
*ICAS *CCS 
1,500 ... D. C. Plate Voltage ... 1,250 

RCA MANUFACTURING CO., INC., 
CAMDEN, N. J. 

150 . . . D. C. Plate Current • • • • • 125 
225 Plate Input ••••• , ••• 155 
55 • • • Plate Dissipation. • • • • • 40 

featurin~ 
the New RCA 

ZIRCONIUM
COATED 
ANODE 

e An outstanding RCA 
development. 

e Runs cooler at full 
ratings. 

•Gives instantan
eous protection 
against gassing on 
overloads. 

A Service of The Radio Corporation of America FIRST IN METAL - FOREMOST IN GLASS- FINEST IN PER FOR 

* 
NEW RC A DU AL RATING Ratings given here are the new RCA Intermittent Comme 

Amateur Service (ICAS) and Continuous Commercial Sen 
SY ST EM A N N O U N CE D ratings described in detail on Page· 81 of this issue. 
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