


FIRST THINGS FIRST 

EVERYTHING THAT’S NEW IN RADIO DESIGN 

R. M. E. keeps ahead of the field with the new things in radio— first. 

Our engineering staff has tomorrow's R. M. E. equipment ready for you — 

available as soon as military demands are fulfilled. Again R. M. E. has 

taken long strides in introducing new features of design which will set the 

pace. Again we offer the new things first. Since 1933 R. M. E. radio com- 

munications equipment has developed such outstanding radio firsts as 

the calibrated DB signal strength meter, the modulation monitor, the split 

stator tuning system and the phase adjusted crystal filter unit. 

In scores of other radio advancements, R. M. E. has been a leading 

pioneer and will be among the first to offer new design when it's new. 

We will be glad to send you details on the R. M. E. series receivers as 

they are announced. Write us a card today asking for facts on R. M. E. 

equipment. 

Rill RADIO MFG. ENGINEERS, nc 
Povia 6, Minors V.S.h. 
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History of Communications. Number Twelve of a Series 

COMMUNICATION BY THE BLINKER 

The Blinker, an adaptation of the Heliograph with its own source of 
light, has been found invaluable for night and day Naval Communica- 
tions. While limited by “line-of-sight” transmission and the elements of 
weather, it has been an aid to our cautious convoys during “radio 
silence.” 

When Victory is ours and the days of “radio silences” are gone forever, 
private citizens again will have electronic voice communication equip- 
ment for their yachts and other pleasure craft. With the release of 

lio bands Universal will again offer the many electronic voice 
components for use in marine craft. 

< FREE-History of Communications Picture 
Portfolio. Contains over a dozen pictures suit- 
able for office, den, or hobby room. Write for 
your “Portfolio” today. 

NIVERSAL MICROPHONE COMPANY 
INGLEWOOD, CALIFORNIA 

EXCELLENCE IN PRODUCTION 

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA +. CANADIAN DIVISION: $60 KING STREET WEST, TORONTO 1, ONTARIO, CANADA 
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that has struck this country—in 

time of flood, of storm, of forest 

fire — the radio ham has played a 

vital role in maintaining necessary 

communications and helping to 

direct rescue operations. In many 

instances, the ham was the only 

means of making contact in inun- 

dated and isolated areas. 

Today, the hams are barred from 

the air by government order, but 

they will be back one of these days 

looking for new equipment to im- 

prove their shortwave rigs—equip- 

ment that is more efficient, more 

serviceable, more dependable. 

Among the newest develop- 

ments for the amateur are the 

Electronic Laboratories Vibrator 

Power Supplies for mobile and 
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LITY IN TIME OF EMERGENCY 

-L POWER SUPPLIES 

N EVERY natural catastrophe - portable applications. These pow- 

er supplies have stood the test of 

the most rugged combat use in 

military service. Efficient and de- 

pendable, E-L units will be avail- 

able just as soon as war conditions 

permit. 

E-L are pioneers in the field 

of vibrator conversion of current. 

Many exclusive developments in 

this method of power adaptation 

have led to such advantages as 

constant output voltage despite 

wide fluctuations of input voltage, 

power outputs up to 1,000 watts, 

and any wave form, including 

pure sine wave. 

For your postwar rig, plan for 

E-L Vibrator Power Supplies. 

Give your name to your dealer now 

for early supply after the war. 

E-L STANDARD POWER SUPPLY 
Model 601 E-L converter is ideal for 
providing the plate and grid supply of 
radio receivers and transmitters, for 
stationary, mobile or portable appli- 
cations from a 6 volt storage battery. 
INPUT: 6 volts DC, 
ourTPUT: 225 volts DC at 50 ma. ; 250 

volts at 65 ma.; 275 volts DC 
.j 300 volts DC at 100 ma. 

OUTPUT POWER: 30 watts, 
FILTERING: Full RF filtering provided. 

x4x6 in. WEIGHT: 6 pounds. 

+ 

ABORATORIES INC. 
“ INDIANAPOLIS : 

VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS AND ELECTRIC MOTOR OPERATION - ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT 

2 co 



John H. Poffs..... pues 

e 

CQ, Published by RADIO MAGAZINES, INC. 

Executive & Editorial Offices 

342 MADISON AVENUE 
NEW YORK 17,N. Y. 

Telephone MUrray Hill 2-1346 

Editorial Staff 

John H. Potts............ Editor ,President 
Zeh Bouck, WEQMR-WLNG, ex-2PI, 

ex-W4PC, ex-LU4A.,.... Associate Editor 
Frank C. Jones, W6AJF. Contributing Editor 

Robert Y, Chapman, W1QV. Advisory Editor 

Business Staff 

Sanford R. Cowan....,....-. Sec'y-Treas. 
Charles H. Farrell......... Ady. Manager 

..Adv. Production Ann Limberg... 

Miriam Birnbaum ..Cirel, Manager 

GREAT BRITAIN REPRESENTATIVE 

Radio Society of Great Britain, 

New Ruskin House, Little Russell St., 

London, W.C. 1, England 

Subscription Rates in U.S. and Poss. $2.50 per 
year. 2 years $4, 3 years $5. All other countries, 
$3.50 per year in equivalent U.S. currency. Single 
copies, 25 cents. Subscriber must allow 3 weeks for 
address changes. Editorial matter contributed and 
accepted will be paid for at current space rates and 
will be subject to any revisions or omissions deemed 
expedient by the Editor, Material submitted must 
contain a self-addressed, stamped, return envelope 
and the author must agree to hold the publisher of 
CQ harmless from any manner of suit or damage 
claim resulting from the publication thereof and/or 
any illustrations accompanying same. Publisher re- 
Serves right to accept or reject any advertising 
matter submitted. CQ, printed in U.S.A. Copyright 
1945 by Radio Manazines, Inc. 

The Radio Amateurs Journal 

Published hy RADIO MAGAZINES, INC. 

VOL. 1, No. 1 

COVER 

Communications equipment in action aboard a destroyer. 
(Coast Guard photo) 

ARTICLES 

Hams, Past — Present — Future, by Zeh Bouck, 
W8QMR-WLNG 

Rigs, from the simplest to the most elabo- 
rate, and what their owners do with them 

What You Can Do With Microwaves, by M. G. 
Bell 

on these bands—when we 

Why 100% Modulation? by McMurdo Silver 
How to put out a good, clean signal at 
lower cost 

A Voltage-Regulated Power Supply, by William 
Donawa 

by J. J. Anlage, WOWUW /2 

down 

Improve Your Code! by John M. Borst........ 
First aid to sloppy fists 

MISCELLANEOUS 

QUA (Editorial) ........ 

Washington Report, by Robert Y. Chapman, W10V 

Advertising Index .... 

Microwave radio for hams has s ‘reall pos- 
sibilities, and there should be lots doing 

Here's a power supply ‘that you can de- 
pend upon. You'll find it indispensable 
for experimental work around the shack 

Building a 250-Watt Phone and C-W Transmitter, 

Complete data on a multiband transmitter 
or use on ham frequencies from 30 mc 

JANUARY, 1945 

CONTENTS 



More all similarity ends... 

from this point on, it’s craftsmanship! 

In one important respect there 
is a striking similarity between 
the millions of Bliley crystals 
which we now produce and the 
mere handful of custom made 
units that constituted our an- 
nual production when radio 
was still young. 

In those early days of radio, 
when each quartz crystal was 
painstakingly cut and ground 
by hand, a tradition was born. 
It was a tradition of craftsman- 
ship that has grown with the 
years—a tradition that Bliley 
engineers have successfully 
translated into the more intri- 
cate techniques of volume pro- 
duetion. 

Do more than before... 

buy extra War Bonds 

% 
BLILEY ELECTRIC COMPANY 

4 

Etched crystals are an outstand- 
ing discovery and development of 
Bliley research engineers. This 
technique, by means of which 
crystals are finished to frequency 
by acid action rather than abra- 
sive action, was an established 
part of Bliley production long be- 
fore Pearl Harbor. It has since 
proven to be an essential element 
in the manufacture of crystals 
that have the dependable char- 
acteristics necessary for military 
communication inglobal warfare. 

We have been called upon to 

CRYSTALS 

solve some knotty problems. 
But that is nothing new at 
Bliley. It has been our habit to 
parallel new developments in 
radio with the right crystal for 
each application. 

Things will be different soon. 
Peacetime projects will again 
come first. But our engineers 
and craftsmen will be ready, 
as always, with the right answer 
to your requirements. Don’t 
fail to include Bliley crystals in 
the component specifications 
for your peacetime equipment. 

vA 

UNION STATION BUILDING + ERIE, PENN, 
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Introducing CQ 

Though this is Volume 1, Number 1, CQ 
is not a new magazine from the point of 
view of publishing experience and an inti- 
mate knowledge of amateur radio. Actually 
it is hoary with ham traditions dating back 
to World War I, when its companion publi- 
cation RADIO made its debut as an ama- 
teur magazine. In those distant days, 
amateur wireless telegraphy was a large 
part of all things radio, There was little 
technical discrimination between the com- 
mercial and amateur services, and so it was 
natural that RADIO, while devoted pri- 
marily to the. ham, should be dedicated to 
radio in the broader sense. And with equal 
logic it so continued for the next decade 
when the development of amateur radio 
closely paralleled the progress of radio in 
general and contributed so vitally to this 
advancement, The cross roads were never 
clearly defined, and RADIO, the magazine, 
growing up with radio the art, impercepti- 
bly diverged to the engineering side, 
eventually being converted by its former 
publishers to a strictly enginering journal. 
And it will continue as such. 

It is inevitable that new devotees should 
gravitate every year toward the greatest 
hobby in the world—amateur radio, The 
average rate of increase over mortality, 
between the two World Wars, was 3000 a 
year—the actual mean number of new 
hams per year being of course in excess of 
this figure, It is generally believed that the 
rate of enlistment in the amateur ranks 
will be greatly augmented when peace 
again lifts transmitting bans, Conservative 
estimates place the number of hams five 
years from V-Day at better than 200,000— 
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contrasting with some 60,000 amateurs 
shortly prior to Pearl Harbor, Ex-service- 
men who have learned enough from 
walkie-talkies, radar and field equipment 
to feel the nip of the amateur bug, will add 

to the normal civilian increment of youth 
and oldster similarly and perennially in- 
fected, 

This, then, is the raison d’etre for CQ—a 
magazine for the radio amateur, with a 
particular invitation to the newcomer, It 
should not, however, be inferred that we 

shall confine ourselves to the ABC’s of ham 
radio. We visualize CQ as a magazine that 
will stick with the ham long after the parts 
of his first rig are dust-laden in the junk 
box, and as a monthly refresher course for 
the old timer. While placing some empha- 
sis on the elementary, we are still under 

obligation to carry through with articles 
on modern techniques and apparatus, Simi- 

larly, we shall follow up tradition (with 
which every true ham must be familiar) 

with all vital news of amateur radio today 
and tomorrow. 
We have not hesitated in launching CQ 

while our country is at war and a quietus 
temporarily placed on all amateur trans- 
missions excepting in the WERS (War 
Emergency Radio Service), By starting 
now, we shall be in the most advantageous 
position to cooperate with every individual 

and organization in securing adequate post- 
war recognition of the amateur and his re- 
quirements, Also, as we all get better 
acquainted, and CQ rounds out with addi- 
tional departments and balanced features, 
we shall emerge from this shake-down pe- 
riod with the kind of a magazine you want 
just about the time the smoke and stench 
of TNT all over the world vanishes like the 
morning mist. 

In radio transmissions, the letters “CQ” 
have somewhat different meanings in the 
commercial and amateur fields. With com- 
mercial wireless, ‘‘CQ” is in the nature of 
a general call announcing a broadcast. In 
ham radio it is most often a friendly invi- 
tation to get together and rag-chew, As a 
publication, CQ will similarly play a dual 
role—in the broadcast sense as a dissemi- 
nator of what one should know to make 
the most out of ham radio, and in the less 
formal character as your own magazine, 
welcoming criticism as well as bouquets, 
and, above all, the cordial exchange of 
ideas that is so vital a part of ham radio 
on the air. 



MEN OF MEISSNER 
. +. ON THEIR FACES ARE THE SMILES OF PRIDE IN WORK WELL DONE 

In the little city of Mt. Carmel, Illinois — famous 
for music and electronics—the men of the Meissner 
Manufacturing Company are now devoting their 
skill and experience to speeding the final day of 
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Skill PLUS “Know How” — The se- 
cret of Meissner’s reputation for 
superb quality precision work is 
more than just great skill and 
intricate machines, It is a combi- 
nation of these two, PLUS the 
“know how" that comes only 
from years of experience. 

Expert—His is a heritage for pro- 
ducing far-famed quality. Mt. 
Carmel, Illinois, is said to have 
more electronic technicians per 
thousand population than any 
other city in America. 

METSSNE R esssrscro COMPANY - MT. CARMEL, ILL. 

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 

Export Division: 25 Warren Street, New York; Cable, Simontrice, New York 

Victory. All were hand-picked for their jobs—many 

“grew-up" in the business, doing their share toward 

making the name Meissner stand for the ultimate 

in radio quality. They have had the pleasure of 

turning out perfect work—felt the thrill and satis- 

faction that comes with achievement. And in the 

bright, postwar world of tomorrow, it will be these 

same men of Meissner that add new fame to the name 

of Meissner radio and other electronic equipment. 

Meissner’s Precision el— that’s the 
name earned by the Meissner per- 
sonnel for their skill, and for the 
pride they have taken in doing 
their precision work right. 
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Fig. |. The ham's first rig may be relatively simple 
and inexpensive, but it won't stay that way long 

PAST - PRESENT - FUTURE 

ZEH BOUCK, W8QMR-WLNG 

THOUGH the radio 
amateur himself has 

long since lived down 
any derogatory impli- 
cations in the epithet 
“ham,” such connota- 
tions may well carry 
over to the uninitiate. 
Just why and when the 
term was first applied 
is open to conjecture. It is generally admit- 
ted that the “ham actor” displays an in- 
ferior grade of histrionics. He was sup- 
posed to have been so designated because 
in early times he wore a ham rind, Thus, 

to be termed a ham of any kind is a du- 
bious compliment. According to tradition 
the radio amateur was first called a ham 
back in the old days of American Morse 
(1900 to 1912) by the early crop of com- 
mercial operators—who had been ama- 
teurs themselves only the day before! 
Hence the hams could never have been any 
worse than their professional brethren, 
and, in fact, often proved themselves a 
superior breed. 

Just who the original amateur was is a 

moot question, It could have been Hertz, 

but Fessenden and Marconi are more con- 

ventional candidates for the honor, Fessen- 
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A lot of folks are going to make the acquaintance of hams shortly 

after the smoke clears away over Berlin and Tokyo. Thousands of 
ex-Gls will want to carry on with the knowledge of radio they gained 
in the armed services. Manufacturers forced into some form of radio 
production in the war effort, will find their reconversion problem simpli- 
fied by recognition of the expanding ham market. Here then is a brief 
introduction to the radio amateur. 

den certainly hammed it on the North 
Carolina beaches a half dozen years before 
he “turned commercial” and broadcast the 
first Christmas Eve program (“Adeste Fi- 
delis” and all the trimmings) from Brant 
Rock, Mass., in 1906. Marconi always dis- 
played a genuine interest in ham radio, and 
at the Century of Progress Exposition, 
_Chicago 1933, stated frankly, “You know, 
I have always considered myself an ama- 
teur.” 

Other early amateurs have blazed their 
paths to the niche of fame. Alfred N. 
Goldsmith gave us our earliest radio text- 
books. Pickard invented the crystal detec- 
tor and contributed a goodly bit to our 
knowledge of radio wave propagation, De- 
Forest thought up the vacuum tube and 
discovered, along with Armstrong, that the 
device could produce as well as detect os- 
cillations—a phenomenon that is the basis 
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Fig. 2. A typical amateur installation. WICTW's 
shack is clean-cut neat, and efficient 

of all modern radio communication, from 
television to the walkie-talkie. And this 
same lad Armstrong (a member of the 

Junior Wireless Club, later the Radio Club 
of America) went on to invent the super- 

heterodyne, the super-regenerative receiv- 

er and FM. _ Pioneer broadcast station 
KDKA was graduated from Dr. Frank Con- 
rad’s ham rig W8XK. 

No one will deny that the amateur, legis- 

lated to supposedly worthless wavelengths, 
pioneered the high and ultra-high frequen- 
cies, and was thus directly responsible for 

the utilization of our present-day long-dis- 

tance channels, And the ham promises to 

carry on in that misty region above 1000 
megacycles. To stretch the above list in 

giving adequate credit to every amateur 

who has made notable contributions to the 

advance of radio would extend this article 
—this magazine—beyond the bounds of its 

covers. 
Technical excellence is an outstanding 

characteristic of the ham, and this can- 

not be acquired overnight. The amateur 

therefore is no callow youth haphazardly 
nooking up coils and tubes with the par- 

ticular goal of annoying his neighbors, The 

average age. of the ham is thirty years, 
True, he may and often does start in as a 
youngster (if his old man can afford it) 

with simple and relatively inexpensive 

equipment such as shown in Fig. 1. Some 

time later the layout will be considerably 

more elaborate and costly. A typical ham 
rig at maturity is illustrated in Fig. 2. A 

few hams pour more money into their 

shacks than the individual cost of many 

broadcasting stations—as you may guess 

from Figs. 3, 4 and 5, Your full-fledged ama- 

teur may be your dentist, lawyer, garage 

owner, engineer, minister, college profes- 

sor, broker, business executive favorite ac- 

tor (or actress, Judy Garland is a ham), 

writer, editor or aviator. Put them all to- 

gether and they form a group capable of 

supporting an industry of no minor magni- 

tude. 

Fig. 4. Control desk at W4EDD. The dots around 
the framed map are lamps showing the direc- 
tion the motor-driven rotary antenna is beamed 

Fig. 3. Sometimes the ham ends up like W4EDD 
of Coral Gables, Fla. The power supply panel 
for all five transmitters is across the top 



Fig. 5. Antennas at W4EDD. The motor-driven 
rotary beam antenna is shown atop the roof 

The ham’s contributions to society have 
by no means been confined to his scientific 
endeavors, creditable as these may be, The 
amateur is well organized in the NCR 
(Naval Communications Reserve), the 
Army Amateur Radio System (the AARS), 
the ARRL (American Radio Relay League), 
and by emergency hook-ups in both peace 
and war. The NCR is primarily interested 
in training naval operators, while the 
AARS and the networks of the ARRL are 
traffic-handling groups, the former em- 
ploying Signal Corps procedure in the 
transmission of messages. It is not un- 

usual for an amateur station to handle be- 

tween 200 and 300 messages a month— 

free-of-charge and with remarkably fast 

and reliable service half-way around the 

globe. State fair stations clear as many as 

2000 radiograms a week, and W2USA, the 
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New York World’s Fair shack, built up a 
total to NR23000 plus! 

The work of amateur radio in emergen- 
cies is legend. When storm and floods 
strike, communication wires topple with 
the first trees, leaving the ubiquitous ham 
as the sole means of communication with 
the outside world. It’s a job for which 
sham battles with the elements have long 
since prepared him. While operating 
conditions: may not be so comfortable 
as on a practice “field day,” his pro- 
cedure is second nature, and the emergen- 
ey rigs are quickly functioning where they 
will do the most good (Fig. 6) In the New 
England-Long Island hurricane of 1938, 
the Army Amateur Radio System alone 
handled more than 8000 messages vital to 
relief efforts and succor. 

The ham has pounded brass from scien- 
tific expeditions to the far reaches of the 
earth. MacMillan on the Bowdoin, Bob 
Bartlett with the schooner Morrissey, Wil- 
kins flying the Southern Cross, Wilkins and 
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Ellsworth on the submarine Nautilus, and 

Admira] Byrd on all his explorations toss 

laurels to the hams that accompanied them. 

Shakespeare said something to the effect 

that men’s evil deeds live in brass, their 

virtues we write in water. So be it with 

the ham who is blamed by his BCL neigh- 

bor for just about everything that afflicts 

the latter’s radio—from diathermy ma- 

chines to x-rays, natural static, fading, the 

neon sign down the block, the traffic light 

on the corner, sun-spot blackouts, automo- 

tive ignition, snow static, noisy resistors 

and tubes, poorly bonded bx, defective 

house wiring, electric razors, vacuum 

cleaners, elevator motors, light flashers, 

thermostats in gold fish bowl heating con- 

trivances, oil burner ignition systems, flou- 

rescent lights, ultra-violet ray machines— 

and we could continue ad nauseam. And 

the ham (to quote a book once more), turn- 

ing the other cheek, has been known to 

build and install a wavetrap for his neigh- 

bor so that the BCL can separate WGY 

from WJZ. 

There’s enough justification in the ham’s 

peacetime activities to demand his perpet- 

uation. And we all like to think that wars 

will end with World War II. However, it 

is generally agreed that some degree of na- 

tional and international preparedness is in 

order for many decades to come. Amateur 

radio provides a vast reservoir of highly 

competent radio talent upon which our 

government has gratefully drawn in two 

emergencies. In the first World War, 3500 

of our 6000 amateurs served in the armed 

forces. Prior to Pearl] Harbor, when our 

ranks numbered some 60,000, 10,000 hams 

were already in uniform. Every amateur 

is today serving his country in some ca- 

pacity, and the large majority of those 

who are not at Saipan, Leyte, Cologne, 

Ravenna, Athens or Guam, are in the fac- 

tories building radar and other apparatus 

for the fighting hams—designing, building 

and testing equipment that might not even 

have approached the drawing board had it 

not been for a liberal education in ham 

radio! 

Fig. 6. W9PKW with portable equipment in a 

“field day" set-up simulating an emergency 



What You Can Do With 

MICROWAVES 

M. G. BELL 

[THERE is no point in making whether or 

not the radio amateur will work in the 

new part of the spectrum where wave- 

lengths are only a few centimeters long, 

and which has become generally known as 
the microwave band. He requires only two 
things to try only almost anything per- 

taining to radio, the availability of a few 
parts and a vista of interesting possibili- 
ties. He will surely get the parts once the 
demands of the armed forces really drop 

off because the whole electronic industry 
has expanded to the point to which it can 
and will supply even rather complicated 
items at a reasonable cost, The interest is 
also surely there because of the many 
things that are possible with these minia- 
ture waves. The ‘amateur will, for example, 
find that at microwave frequencies he can 
have Q’s of 10,000 or more instead of 10 
or a 100, and that he can really know where 
his radiated energy is going instead of just 
sending it up to the antenna and then won- 

dering. 

This matter of control over radiant en- 
ergy is really the heart of the whole micro- 
wave business, Radio waves of any kind 
are definitely a three-dimensional propo- 
sition, At broadcast frequencies a vertical 
half-wave antenna is a directional device of 
sort inasmuch as it transmits most of the 
energy out horizontally, but it does not do 
a very thorough job and, as everyone 
knows, the coverage of a given station is 
affected by all sorts of meteorological con- 

ditions, all the way from the night-and-day 
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effect to the conditions of the soil near the 
transmitting antenna. If the ground is wet ° 
or covered with snow the energy striking it 
is reflected quite differently and the over- 
all pattern of the transmitting antenna is 
radically changed. A single conductor a 

Fig. 1. Typical shapes of wave guide plumbing 
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half wavelength long, or even a combina- 
tion of such conductors as they are used in 
arrangements such as the rhombic type of 
antenna, is simply not enough to give the 
control over radiant energy that we would 
like. With the very short waves of micro- 
wave radio, however, antennas can be built 
for the roof of any house and made several 
or many wavelengths big, not in just one 
dimension but in two or three, These same 
antenna schemes, if used with more ordi- 
nary radio, would be monstrous devices in- 

deed, Because microwaves are things the 
size of small laboratory objects, they can 
be penned in and made to go where they 
are wanted, A hundred-meter radiant wave, 
on the other hand, can’t even be gotten into 
the workshop to say nothing of handling it. 

Because microwaves can be caged and 
handled in containers of reasonable size, 
there is much to be learned about how the 
actual waves work and what their proper- 
ties are in space, Even if the “ham’’ never 
really gets on the air he may want to use 
these midget waves to set up dipole anten- 
nas and the like in order to make pattern 
measurements. It has been found, for ex- 
ample, that hollow pipe may be used to 
carry the radio waves around the labora- 
tory. The attenuation in wave guides, as 
this hollow pipe is frequently called, may 
be exceptionally low, The size of the pipe 
must bear a definite relation to the wave- 
length but that relation is not critical. The 
wave guide must in general be large 
enough or severe attenuation is experi- 
enced but it may be any amount larger 
without very bad results, except that a con- 
dition analogous to turbulence is finally 
encountered and the efficiency of the wave 
guide goes down because waves get to 
traveling around inside in just every which 
way. 

So, after the war when you build a 
microwave rig, you may be dealing with 
the hardware man a bit and buying copper 
pipe, one, two, or three inches in diameter. 
You'll do some of that just for the fun of 
it because you believe you can fix up a cor- 
ner that will carry the energy around in- 

stead of reflecting part of it that is a little 
better than the stuff they try to sell. Also, 
however, you should be able to buy all 
sorts of prefabricated pieces of pipe and 
put it together with screws to suit yourself, 
The same pipe can without doubt be broad- 
banded enough to cover any amateur band 
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Fig. 2. Cross-sectional views of 
microwave coax and radiator 

that is Set up, First, of course, the band 
does have to be set and a few manufac- 
turers have to get all these nice parts 
ready for that band so it will be a few days 
yet at the least. 

The vacuum tubes that generate these 
microwaves are almost as much mechanical 
affairs as electric, too, When you work 
with waves small enough to keep perched 
on the work bench you have to have houses 
for them, They are not controlled with or- 
dinary tank circuits strung out on the 
bench; instead the tank circuit has to be 
right in the transmitting tube and a whole 
wave is in there, too. You will probably 
tune by mechanically changing the tube. 
It’s all going to be a mechanical job as 
much or more so than was television in the: 
days of the spinning spiral card but the 
results will be better and the possibilities 
much, much greater. 

Before going a bit further with what is 
so far quite a build-up for microwave radio 
we had better look at the other side of the 
picture. Two things come to mind which 
might be considered as discouraging, One 
of these has to do with the relative com- 
plexity of microwave transmission and the 
control of its frequency; the principles in- 
volved in the construction of the com- 
ponents are many and mostly unfamiliar. 
All this I discount considerably because of 
my confidence in the ingenuity of the aver- 
age “ham”, The other fact, however, may 
spoil the field for one completely, It is all 
tied up with the little phrase “microwaves 
follow line-of-sight transmission paths.” 
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This seems to say that unless you can 
drum a contact with the man in the moon 
or a Martian ham, your chances for DX 
are pretty nil. The fact is that there is very 
strong evidence that these very high fre- 
quency waves can go only where light can 
go although they can, of course, travel in 

foggy and stormy weather as well as in 
clear. This doesn’t quite mean that you 
can only transmit as far as you can see 
because there is some tendency for the 
waves to bend with the earth’s surface, 

so you may get out a 100 miles and a lot 
more if you live on the side or top of a 
mountain. No trace of a true sky wave 
has ever been observed and there is the- 
oretical reason to believe that the iono- 
sphere doesn’t do much of anything to 
microwaves but let them go right on 
through. Thus it seems likely that our 

signals do reach the moon, although calcu- 
lations show them to be mighty weak 
upon their arrival. In order for them to 
reach the moon in enough strength to 
be reflected and then detected on their 
return to earth, an antenna of great size 
and a transmitter of considerable power 
is required even a microwaves. 

Privacy 

A much better way to work up enthu- 
siasm for an amateur band at microwaves 
is to realize some of the advantages of 
line-of-sight transmission. Your micro- 
wave conservations will have almost the 
privacy of a telephone, not just because 

Fig. 3. A typical microwave radiator system. 
The hemisphere and parabolic reflectors 
make it highly directional and efficient. 
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your signal can’t travel halfway around the 

world, but because you send your signal 

over towards Joe’s house and no where 

else, Only Joe and the people living on a 

line betwen your stations can find your 

carrier at all. By this token you won’t have 

to worry about there being too many sta- 
tions on the band. In fact, you and all your 

friends may agree to use just one fre- 

quency. Then, if you all use pencil-beam 

transmitting antennas and non-directional 
receivers, calling a station may be only 

a matter of pointing at it and beginning 

to talk. Because your antenna has almost 

complete control of the radiated energy 

and doesn’t allow any to be wasted by re- 
flection from the ground and, because all 

evidence to date indicates that microwaves 
are completely free from both man-made 

and natural static, you will know that Joe 

is receiving you with the same signal 
strength as yesterday provided he has left 
his receiver alone. Again, to keep from 

painting too rosy a picture, however, it 
should be mentioned that violent temper- 
ature gradients in the atmosphere may 

bend the beam, but it is not believed that 
this will happen often. 
Many questions may legitimately be ini- 

tially asked by anyone who is thinking of 
taking up microwaves as a hobby or as a 
side line to his amateur’s station at more 
common wavelengths. These include queries 
as to what sort of tube can produce 
such frequencies, how the frequencies can 
be controlled, what sort of modulation is 
used, what the receiver is like, and what 
sort of test equipment is needed. These 
are difficult to answer in a few words and 
some of the facts are covered up by mili- 
tary secrecy, but that which follows will 
give some indication, 

Special Tubes 

The transmitting tubes that are now at 
least partially free from secrecy orders 
and which can be made to perform at 
frequencies which are near or equal to 

those of the microwaves band includes the 
General Electric Lighthouse tube, the 

Sperry Klystron, and certain types of split 
anode magnetrons. All have some things in 

common and there are the distinguishing 
features that make such high frequencies 
possible. The crux of the situation lies in 
the fact that it is impossible to make ordi- 
nary tank coils of inductance and capaci- 
tance which will tune to frequencies of 
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thousands of megacycles because distrib- 
uted capacity in the vacuum tube elements 
of all ordinary tubes amounts to more than 
the total needed for the tank. An apparent 
step toward a solution may be made by re- 
designing the tubes in such a way as to 
reduce this capacity, This scheme has been 
carried to its logical limit in tubes such 
as the RCA acorn type and the Western 
Electric “door knob” series but does not 
get very far for the simple reason that as 
the tube elements are made smaller and 
smaller to reduce their capacity, their 
ability to absorb power also becomes 
smaller so that all too soon the point is 
reached where there may be a high fre- 
quency but if there is, there is practically 
none of it, 

Resonant Cavities 

The solution of this dilemma lies in the 
use of resonant cavities to take the place 
of coils and condensers. Their action may 
be interpreted in several ways. To keep 
from thinking of anything new we may 
even push the difficulties just described 
back into one corner of our mind and pre- 
tend that the cavities are only tank coils 
and capacities after all) We may define 
Q’s, shunt resistance, and even inductance 
and capacitance for the cavities if we wish, 

On the other hand, however, it is at least 
more interesting to jump into the middle 
of the thing and look at resonant cavities 
tor what they are—hollow metal boxes 
which contain a microwave just as the 
space alongside a broadcast antenna con- 
tains a longer radio wave. The electron 
beam in the transmitting tube actually 
radiates microwaves much as does the 
charge moving up and down an antenna. 
These microwaves then move back and 
forth across the confines of the resonant 
cavity which is adjacent or coupled to the 
electron beam. The waves are multiply 
reflected at the walls of the cavity and in 
doing so they build up strong electromag- 
netic microwave fields which can be tapped 
off with a coaxial line or wave guide. 

The thing is that a radio wave is gen- 
erated whenever charge is suddenly accel- 
erated. In ordinary radio this is thought 

of as occurring only at the antenna and 

the transmitter is described only in terms 
of current and voltages. At microwave 
frequencies this sort of logic runs into 
trouble at the transmitting tube because 
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Fig. 4. A section of a wave guide slot- 
ted for measuring standing wave ratio 

currents and voltages cannot be confined 
to wires at such frequencies, When, how- 
ever, we allow ourselves to think of radio 
waves being created at the transmitting 
tube rather than at the antenna, we see 
how to overcome the difficulties. We man- 
age to make the electron stream of the 
tube accelerate and slow down its electrons 
so as to generate the radio waves we want 
and then immediately it becomes possible 
to understand that various types of hollow 
box resonators may be able to store up 
this radiation and build it up to the level 
that is desired, All three of the types of 
tubes mentioned do this sort of thing in 
one way or another, The Klystron has the 
cavities built integrally with the tube and 
uses them not only to extract energy but 
also to give the electron beam a proper 
acceleration to cause the radiation. The 
Lighthouse tube may be operated with 
external cavities but is essentially a triode. 
The magnetron may be built to utilize 
roughly the same sort of idea but depends 

Fig. 5. Diagram of a double-cavity Klystron. You'll 
is type of tube in microwave rigs 
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upon a spirally rotating electron beam to 
generate the high frequency rather than a 
linear beam which changes only the veloc- 

ity of the electrons which it contains. 

Frequency Control 

As for the control of these microwave 
frequencies to an accuracy in kilocycles 
that is equal to the present usage, less can 

be said for the common practice of the 

present. It is obviously impossible to use 

quartz crystals directly to approach any 

such frequencies and even with fairly 

“trick” systems that make the crystals vi- 

brate in shear or torsion, it is possible to 

obtain only a few megacycles. The fre- 

quency of a quartz crystal depends in the 

main on its thickness. Above about 5 mc 
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Fig. 6. A circular wave guide and 

radiator. Looks like a funnel, doesn't it? 

the crystal becomes so thin that it is 
rather too fragile for most work. One 
scheme that is used with crystal control 
operates with the aid of frequency multi- 
pliers. The signal of only a few megacycles 

from the quartz crystal is fed through a 
series of vacuum tube circuits and is suc- 
cessively multiplied by a factor of two or 

three until the desired microwave frequen- 
cy is obtained. The early multiplication 

stages may be ordinary tubes and the 

latter stages must of course be of the 

special type which we have mentioned. 

Unfortunately the process of multiplication 

also multiplies any error which may be 
present in the crystals, To combat this the 

- crystal manufacturers have gone to great 

extremes to improve the accuracy and 

stability of their crystals and the results 
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at the present are gratifying even at the 
microwave end. 

More commonly the microwave frequency 

is determined only by the size of the re- 

sonant cavities proven very reliable in an 

absolute sense, still there has to date also 

been plenty of spectrum space so no one 

has been greatly concerned. The reason 

the cavities have not been generally made 

to determine frequency as accurately as 

quartz crystals is mostly because of the 
electrical and thermal changes that must 

always be encountered when a device is 

intimately connected with the electron 

stream of a vacuum tube. There is very 

little doubt but that circuits can be worked 

out to use external temperature stabilized 

cavities which will give remarkable fre- 

quency control. 

Modulation 

Either FM or AM can be used quite 

satisfactorily at microwave levels. If any- 

thing, FM is probably somewhat the easier 

of the two. Simply modulating the voltages 

applied to the transmitting tube will gen- 
erally produce FM or in the case of the 
crystal controlled system the FM may be 
applied in conventional ways at a lower 

frequency point of the chain. AM is harder 

because the microwave tubes are apt to 

have limiting characteristics which effec- 

tively eliminate some of the modulation. 
A microwave receiver is in principle just 

about the simplest thing imaginable. That 

is, it is essentially just an ordinary re- 

ceiver plus a heterodyne microwave stage. 

Of course, there may be other better ways 

of doing business but at least a common 

procedure makes use of a microwave local 

oscillator, a resonant cavity as a mixer, 

and a rectifying crystal. The input from 

the antenna and a microwave frequency 

from a local oscillator are combined in the 

cavity. These two microwave frequencies 

are chosen to be a few megacycles apart. 

The crystal therefore responds to a fre- 

quency that is the difference between the 

two microwaves and since that frequency 

is in the range of ordinary receivers, it can 

be amplified and detected in the usual way. 

As was pointed out before, the main 

thing about microwaves is that one deals 

with the actual radio waves right in the 

transmitter and right in the receiver rather 

than thinking only of current and voltage 

and permitting the radio part to be dele- 

[Continued on page 40) 



| WHY 100% MODULATION? 
McMURDO SILVER 

Vice-President, Grenby Manufacturing Company 

E IS theoretically foolish and wasteful to 
modulate a c-w carrier less than 100%. 

There is no merit in paying for carrier 
power to push out also beyond the range at 
which the voice modulation ceases to be 
useful. There is also harm in such practice, 
since the carrier, even though not usefully 
modulated, can cause interference beyond 
the effective modulation distance range if 
the modulation percentage is significantly 
low. 

What Is "Low" 

But just what is “significantly low’? 
Considering only the question of how much 
effective loss of useful radiated power will 
occur if we decrease modulation below 
100%, the curve of Fig. 1, prepared by 
Albert H, Carr, pre-war Chief Engineer of 
WTHT, Hartford, is illuminating, Plotted 
at the left are decibels “down” from the 
effectiveness of the 100% modulated sig- 
nal versus percentage of modulation along 
the top. If we accept the good “rule of 
thumb” that a 3 db decrease is effective 
radiated power is just about audible to 
the distant receiving operator and then 
look at the curve, we see that dropping 
to 50% modulation will diminish our sig- 
naling effectiveness by only 3 db, But 
what a saving on modulator power in terms 
of the invariably over-strained pocket- 
book! Pursuing this heretical thought into 
Fig. 2, wherein percentage modulation is 
plotted vertically and the percentage of 
power needed to produce different per- 
centages of modulation (in terms of that 
needed for 100% modulation) is plotted 
horizontally at top, we find that to effect 
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50% modulation of our carrier we require 
only 25% of the power needed to modulate 
it 100% (seen from the top horizontal 
figures). 

Why Waste Money? 

Despite the fact that it is today well 
recognized in engineering circles that 3 db 
power gain is ordinarily in loudness, it is 
still rather difficult to accept this uncon- 
ventional thought. But lives there the ham 
or engineer who mainains that 114% db 
means anything except money wasted in 
the seeking of it? 

10 20 30 50 100 
% MODULATION 

Fig. |. Graph of output power vs. per cent modulation 
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Considering the possibility of spending 
fewer dollars to modulate effectively that 
post-war “dream” ’phone transmitter, no 
sensible amateur need lose sleep over the 
thought of abandoning that last 114 db of 
modulation necessary to reach the theoreti- 
cally ideal 100% modulation, 'The loss of 
142 db just simply isn’t audible, and prob- 
ably represents much less in the way of 
signal impairment than do the viccissitudes 
of signal travel such as practically con- 
stant slight fading, QRN, etc. Certainly it 
is a profitable thought to realize that by 
sacrificing this insignificant 114 db of sig- 
nal strength, we need, according to Fig. 1, 
to provide but approximately 71% modula- 
tion—especially when scrutiny of Fig, 2 
indicates that to get 71% modulation we 
require only one-half the modulator power 
needed to obtain 100% modulation, Never 
did the sacrifice of a substantially mean- 
ingless 142 db buy as much as this before 
—a cut in half of required modulator 
plate input power to the modulated r-f, 

In plate modulation, 1€0% modulation of 
the carrier requires that the modulator be 
able to supply 50% in a-f power of the 
amplifier or oscillator, The two curves 
show that, if the substantially inaudible 
1% db differential in modulated power 
(the net difference between 100% and 71% 
modulation) be sacrificed, the required 
modulating power drops to 51% of the 
100% modulation requirements—to become 
but 2512% of the modulated Class C r-f 
amplifier plate power input (see upper 
horizontal figures, Fig, 2). This means that 
one 6N7, good for about 10 watts audio 
output, can modulate 70% an r.f. plate in- 
put of 40 watts! Or a pair of 6L6’s, oper- 
ated Class AB, with cathode bias resistor 
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Fig. 2. This curve shows the modulation power re- 
quired to produce various modulation percentages 
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and 26.5 watts of a-f output, can modulate 
70% a plate input power of 106 watts to 
the final r-f amplifier, These two quick ex- 
amples, plus the curves, should provide 
food for profitable thought during present- 
day silent amateur evenings, 

Lest the above comments be considered 
as just plain heretical, it would be well to 
study the two curves in the light of present- 
day knowledge, bearing in mind that they 
were prepared by the former chief engin- 
eer of a well-known broadcasting station, 
whose business it was to know his decibels 
and all things related thereto. 

Other factors, too, may be profitably 
considered, Among these are the question 
as to what the interference will be caused 
by this 70% modulation (30% ‘under mod- 
ulation”) to fellow operators, The answer 
appears to be that the un-usefully mod- 
ulated carrier will cause 144 db more 
interference that would be the same car- 
rier reduced to that power which could be 
100% modulated by the halved audio mod- 
ulating power, This seems insignificant, 
though maybe F.C.C, has ideas upon the 
subject. When switching from phone to 
c.w., however, the full carrier power is 
useful, though what actual good the extra 
1% db does is most questionable—but see 
“Watts—Or Decibels,” June, 1943, QST. 

A possibly more important aspect is that, 
under conditions of 71% modulation, the 
possibility of over-modulation, with conse- 
quent hash, splatter, distortion, etc., is ma- 
terially reduced, Further, it must not be | 
forgotten that “100% modulation,” using 
complex voice waves, of volume varying 
with the operator’s emotions (and so ris- 
ing with DX) is something of an abstrac- 
tion anyhow. If average modulation per- 
centage be about 25% on speech, then 
100% modulation will be reached on voice 
peaks only, and will probably be frequently 
exceeded if the modulation capability be 
initially established on a 100% basis and 
the fond operator cranks the audio gain 
control up so he can be sure, by occasional 
plate current flickers, that he really is hit- 
ting the legally allowable 100% modula- 
tion. Under such circumstances he will 
probably over-shoot 100% modulation 
much more frequently than he will notice 
by plate current flicker. 

It seems a good idea to establish modu- 
lator power required upon the basis of 

[Continued on page 40] 
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A VOLTAGE - REGULATED 

A good, dependable power supply unit is one of the 
handiest units to have around the shack. You can hook 
up experimental setups with the knowledge that, if they 
don't work out, it isn't the fault of the power supply. 

T IS OFTEN desirable and sometimes 
necessary to have available a source of 

dirrect-current power which is independent 
of the input voltage or the output load. 
By the use of electronic voltage regulators, 
voltages of almost any value can be ob- 
tained with excellent stability. It is not 
difficult to supply 300 volts, constant to 
within 1 volt for line or load changes of 
25%. 

There are several additinal features of 
an electronically regulated power supply. 
A regulator that eliminates sporadic 
changes in voltage will eliminate the ripple 
voltage and also reduce the internal im- 
pedence of the power supply. This latter 
quality is especially desirable in power fed 
to amplifiers having an extremely low fre- 
quency response, and when regeneration 
due to common B-supply impedance would 
be desirable. A well-regulated power sup- 
ply is desirable for circuits in which pul- 
sating direct current would effect frequency 
or stability. 

It is advisable to review a few voltage 
stabilizing circuits and devices before de- 
scribing the all-purpose voltage regulated 

supply. 

Gas Regulators 

For small voltages and currents, glow 

tubes may be used. The glow tube, or gas 

tube, has, in its simplest form, two elec- 
trodes between which a_ self-maintained 
gas discharge takes place. The nature of 

the discharge through the gas in the tube 

is such that when the voltage across the 

electrodes tries to increase, more current 

passes through but the voltage drop across 
the tube does not change. 

The simplest type of voltage-stabilizer 

circuit consists of a glow-discharge tube 
and a resistance as shown in Fig. 1. An 
increase of input voltage results in an 
increased IR drop through the series re- 
sistance due to increased current through 
the tube. The drop across the tube in- 
creases only slightly. An increase in cur- 
rent through the load results in an almost 
equal reduction of tube current at nearly 
constant tube drop voltage. Gas tubes VR- 
75, VR-105 and VR-150 are gas-filled cold 
cathode voltage regulators. 

The voltage stabilizing feature of a gas 
tube is only true over a limited range of 
potentials for any one tube, so that various 
tubes must be used for stabilizing different 
voltages. For example, the VR-105/30 tube 
regulates potentials in the neighborhood of 
105 volts. The number 30 refers to the 
maximum current in milliamperes which 
can be passed through the tube without 
damaging it. The maximum load current 
is 25 milliamperes, 

If the series resistor R is as small as 
3000 ohms, the voltage control of the 

Front View of Power Supply 
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VR-105 will be limited. If R is 20,000 ohms 

or more, the control range around 105 volts 

will be much greater. The control feature 

is lost if the current through the tube falls 

below 5 milliamperes. The size of the series 

resistor should always be such so as never 

to allow an operating current of more 

than 30 ma. to flow through the tube in 

case the load is disconnected. A starting 

voltage somewhat higher than the oper- 

ating voltage is required to initiate the dis- 

charge. This generally occurs automati- 

cally, as the heater-type tubes in the cir- 

cuit connected to the power supply draw 

no current during the warm-up period and 

the voltage available will be high enough. 

Two or more glow-tubes may be con- 

nected in series to handle higher voltages; 

taps may be taken off between the glow- 

tubes to obtain lower voltages. This cir- 

cuit is illustrated in Fig. 2. 

Vacuum Tube Regulators 

Vacuum tubes may be employed to ob- 

tain stabilized voltages. The circuits gener- 

ally fall into one of the tour following 

types: 

Under-chassis view of power supply 
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a. The single stage degenerative d-c 

amplifier type (Fig. 3). 
b. The design derived from the bridge 

circuit for measuring the variational trans- 

conductance of tubes (Fig. 4). 

c. The bridge circuit type that depends 

upon the variational amplification factor 

of a vacuum tube (Fig. 5), 

d. A combination composed of one of the 

three basic circuits mentioned above with 

one or more stages of amplification. 

The circuit to be described herein is a 

variation of the degenerative regulator cir- 

cuit and is illustrated in (Fig. 6). Regula- 

tion curves are shown in Fig. 7. 

Analysis of Action 

The voltage applied to the regulating 

circuit is the voltage delivered by the or- 

dinary power supply. Tube V; acts as a 

series resistor controlling the amount of 

current delivered to the load, and there- 

fore, controls the voltage Ea. Tube V; am- 

plifies the voltage applied to its grid by 

the voltage dividing network R,, R., Re and 

R, Any change in the ouput voltage is 

amplified by V: and impressed on the grid 

of V, which either decreases or increases 

the current flowing through it. A detailed 

analysis of the action follows: 

a. An increase in Ea will produce a cor- 

responding increase in Eg which will be 

applied to the grid of V.. 

b. An increase in Eg will cause the grid 

of V, to beeome more positive. 

c. If the grid of V. becomes more posi- 

tive, the plate current will increase. 

d. An increase in current through V: 

will increase the voltage drop across R,, 

driving the grid of V, more negative. 

e. When the grid of V, becomes more 

negative, the load current passing through 
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it decreases, and Ea falls to its original 
value. Should the voltage Ea decrease, the 
opposite will occur. 

The desire, therefore, is to amplify as + ouTPuT 
much as possible the voltage fluctuations 
that appear across the output terminals of 
the power unit, and to impress these am- 
plified fluctuations on the grid of the series * Fi 
resistor tube. 

There are several items included in the 
circuit in order to obtain smoother and 
more complete stabilization of the load 
voltages. If a gaseous rectifier is used a low 
capacity, C, should be placed in the circuit 
to prevent “hash.” Resistor R., V,, and the 
voltage dividing network form the bleeder 
circuit which draws sufficient current to 
permit operation somewhere in the “flat” 
portion of the rectifier output character- 
istic. 

The resistance of R, should be of such 
a value as to insure a current of least 5 
ma, through the R-105 when the potentio- 
meter, R,, is adjusted for minimum voltage, 
Ea, across the output terminals, For small 
changes in Ea, relatively large changes in 
V. plate current are in order, This means 
that we want to cause wide swings in the 
current through the VR-105., It is desirable 
therefore to operate the VR-105 with a 
low d-c ignition current so that a large 
current change is possible before satura- 
tion is reached. 

ig. |. Fundamental regulator tube circuit 

OUTPUT 

Eliminating Ripple 

Any variation in Ea due to ripple voltage 
is applied to the grid of V. by C,. The re- 
actance of C, is low and the a-c voltage 
applied to the grid of V; has the same ef- 
fect as the d. c¢, variations applied to it 
through the voltage dividing network. The 
addition of the condenser results in the 
elimination of about 90% of any ripple 
voltage existing after the regular filter Fig. 4. Regulation is secured by using a circuit circuit. derived from tube bridge for Gm measurements 

The cathode of the amplifier pentode V, 
is maintained at a constant potential above 
the negative side of the line by the gas 
tube V., a properly aged neon lamp, or by 
battery. Under certain conditions oscilla- 
tions may be started by the regulator tube, 
This may be prevented by condenser C.,,. 

Grid bias on the amplifier tube is ob- 
tained from the combination voltage di- 
vider and bleeder network across the 
output terminals, Screen grid voltage must 

Fig. 5. It is likewise possible to obtain regula- : : tion by employing a tube bridge circuit used always be higher than the control grid for measuring amplification factor 

20 
co 



;<-——-——— ep —————- 

Fig. 6. Schematic of regulated power supply 

voltage and is, therefore, obtained higher 
up on the voltage divider. 

The exact amount of change in Ea that 
is applied to the grid of V. depends upon 
the ratio Ra to Ra+Rb. If this ratio is 
very small, poor regulation will result. 

The potential about which the voltage 
will stabilize is determined by the value 
of Eg and the resistance circuit Ra and 
Rb. Since it is an advantage to be able to 
vary this potential, Ra and Rb are broken 
up into three fixed resistors and a potentio- 
meter, 

The value of Eg can be determined by 
making it a few volts less than the cut-off 
voltage for V.. Eg is subtracted from Ec as 
the bias on V;, because of V,, is very high. 

The following equations are used in com- 

puting the values of R,, R,, R,, and R, for a 
particular range of voltage in which the 
regulating circuit is to operate. 

R6 

~ (Ea max/Ea min)—1 

Ra=Rb [(Ea max/Eg)—1]—R6 

Rb 

Ra is then divided into two resistances 
in the following manner. Compute the 
value of the current flowing through the 
entire voltage dividing network. Calculate 
the resistance, with that value of current 
flowing through it which will produce the 
correct value of screen voltage must be at 
least 20 volts greater than the maximum 
bias voltage to be applied to the control 
grid by means of R,. Subtract R, and R, 
from the resistance value obtained which 

[Continued on page 38] 
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CHANGE IN LINE VOLTAGE - PERCENT 

and (right) effect of line voltage changes on output 
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BUILDING A 250 WATT 

JOSEPH ANLAGE, W9WVW/2 

| He pre-war trans- 

mitter herein de- 
seribed is capable of 
highly satisfactory rf 
energy emission, Prop- 
erly operated, it is a 
convenient medium power, multiband trans- 
mitter for use on the ham frequencies from 

30-me down. This rig was operated right 
up until the news that December 7th Sun- 
day afternoon when it was silenced to 
clear 14,153 ke channel for more important 
ham traffic direct from the Hawaiian K6 
group. Since that time this station has 
been dismantled and transported half-way 
across the country. However, time and 

full occupation in war activity have not 
dimmed my memory of circuit and layout; 
and so in a few spare minutes between 
work and sleep the old mill is given a 
whirl to relate its outstanding merits. 
While its potential utility will depend some- 
what upon the avilability of new and bet- 
ter types of tubes and circuit components, 
there is every reason to believe that it will 
hold its own in practicability and efficiency 
on the medium frequency amateur bands. 

Versatile Band Range 

The main bands of operation included 
the 7, 14 and 28-mc channels, though excel- 
lent results were also obtained in the 56-mc 
spectrum. It can be reasonably assumed 
that the post-war amateur allocations will 
not be greatly altered, with the possibility 
of an additional band in the 21.5 megacycle 
region—which new frequency would be 
right in the center of this transmitter’s 
most efficient operating range. 

The circuit in Fig. 1 shows a convention- 
al approach in the various branches, the 
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Like automobiles, it is probable that our first post-war rigs will closely 

approximate those of pre-Pearl Harbor days. Here's a transmitter that 

will fill the gap until the new-fangled gadgets invade hamdom. 

layout having been developed through a 
series of experimental tests designed to 
realize the utmost per stage. A 6L6 crys- 

tal-controlled oscillator is employed with 
circuit components for 7 and 14-me crys- 
tals. The oscillator is keyed, for break-in 
operation, and with proper tuning and load- 
ing provides a smooth, even signal at high 
speeds, For operation with a 7-mc crystal, 
the plate tank circuit may be tuned to the 
fundamental frequency of the crystal, or 
to double the frequency with good output 
available at the second harmonic. The 
14-me harmonic will in most cases pro- 
vide more than ample power to the follow- 
ing buffer stage. With careful tuning, the 
28-me harmonic of the 14-me crystal will 
be sufficient to excite the 807 amplifier to 
full output. 

Buffer Stage 

The loading to the succeeding stage is 
made by tapping along the oscillator plate 
inductance, providing an optimum means 
for all-around desirable oscillator control. 

The buffer utilizes an 807 beam power 
pentode, operated either as a straight am- 
plifier or as a frequency multiplier. Both 
fixed and self-bias are applied to the grid, 
the latter for protection when departures 
from resonance occur. The fixed bias was 
found advantageous when breaking excita- 
tion as a result of oscillator keying. While 
the 807 may appear to be overloaded when 
driving the push-pull 812s, the tube does 
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PHONE & TRANSMITTER 
| 

| Here's a completely engineered rig, tried and proven in 

pre-Pearl Harbor days, for ham bands from 30 mc down 

To 
Modulator ~~~ 

FILAMENT TRANSF. +1250 V. 

SEC. 6.3V., 8 Amp. 250 MA. 

Fig. 1. Schematic of r-f unit. Parts values below 

R1 -50,000 ohms, 1 Watt C1 -.001 pfd Mica - C10-150 pf (.031 air gap) 
R2 -50,000 ohms, 1 Watt C2 -.003 »fd Mica C11-1.0 p»fd, 800 V. 
R3 -20,000 ohms, 5 Watt C3 -.01 pfd, 400 C12-225 pf per section 
R4 -500 ohms, 10 Watt C4 -.1 pfd, 400 (.031 air gap) 
R5 -25,000 ohms, 10 Watt C5 -.001 »fd Mica C13-150 »f per section (.72 air gap) 

R6 -25,000 ohms, 10 Watt C6 -.1 pfd, 400 V. C14-.001 fd, mica 
R7 -2,500 ohms, 10 Watt C7 -.01 »fd, 400 V. C15-.01 ufd, mica 3,000 V. 
Rs -100 ohms, 5 Watt, C8 -.001 »fd Mica C16-Neutralizing capacity 2-10 pfd. 

Parasitic Choke C9 -ufd Mica C17-Neutralizing capacity 2-10 pfd. 

RFC-2.5 MH choke L4 -Final amplifier grid circuit inductance 

Li -1 MH inductance L5 -Final amplifier plate tank inductance 

L2 -Oscillator tank inductance (See text) X -Crystal 

L3 -Buffer amplifier inductance (See text) 
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TOR, 
FINAL 

AMPLIFIER 

“CRYSTAL MIC. 

Fig. 2. Speech and modulator unit of transmitter 

C18-100 pif 
C1 -.1 yfd, 300 volts 
C2 -10 pfd, 300 volts 
C3 -.1 «fd, 300 volts 
C4 -4 yw fd, 400 volts R2 -1000 ohms, 1 watt 
C5 -.1 pfd, 300 volts R3 -500,000 ohms, 1 watt 
C6 -.1 fd, 300 volts R4 -100,000 ohms, 1 watt 
C7 -.1 «fd, 300 volts R5 -50,000 ohms, 1 watt 
C8 -4 yfd, 600 volts 

C12-25 pfd, 50 volts 
C13-.05 »fd, 3000 volts 
C14-10 pfd, 25 volts 
R1 -1 megohm, 1 watt 

R6 -500,000 potentiometer 

R10-50,000 ohms, 1 watt 
R11-100,000 ohms, 1 watt 
R12-200 ohms, 1 watt 
R13-10,000 ohms, 5 watts 
R14-25,000 ohms, 5 watts 
R15-1,500 ohms, 10 watts 
T1 -Interstage audio coupling 
transformer 
T2 -Mod. output transformer, 

C9 -4 ufd, 600 volts R7 -3,000 ohms multi-imped-ance secondary 
C10-25 fd, 50 volts R8 -10,000 potentiometer X__ -Crystal microphone 
C11-1.0 fd, 800 volts R9 -50,000 ohms, 1 watt 
—_— 

a very capable job of excitation. The 807 
has been deliberately overloaded, and was 
found to hold up under such adverse treat- 
ment with apparently no ill effects. How- 
ever, overloading is unnecessary for satis- 
factory operation under average conditions, 
as the efficiency established for amplifier 

ene POWER 
~>> TRANSFORMER 

1200 V. C.T. 

15V. 60~ 

excitation, with buffer and amplifier on the 
same frequency, is assured. When operat- 
ed as an amplifier-multiplier on the higher- 
frequency bands, the efficiency drops off 
somewhat, and the 807 will not excite the 
amplifier fully for fone operation at 300 
watts input. 

ee 

Fig. 3. Power supply for r-f exciter. A 
similar one is used for the modulator 

TR-1 Power Transformer, 
600 V. — 0 — 600 V., c-t. 
filament windings for Rectifier and 
6.3 V. for other filament require- 
ments. 

Li — 25 H, 250 ma, choke 
L2— 15 H. 250 ma, choke 
C1— 4 fd, volt capacitor 
C2 — 2 mfd, 800-volt capacitor 
R1 — 30,000 ohm bleeder, tapped, 100 watt 
TR-1 Power Transformer, Tapped second- 

ary, 
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POWER TRANSFORMEP 

15 HENRY 
CHOKE 

2,0 MFD, COND.» 
1500 v. 

é / 
4.0 MFD. COND. 

1500V. | 

2.5 V..10 AMP, 
FILAMENT 

TRANSFORMER 4 AT 
115 V.,60~ sade 

Fig. 4. Final r-f amplifier power supply. The power trans- 
former is tapped at 1250 and 1500 volts each side of center tap 

Uses Plug-in Coils 

Plug-in type inductors are employed 
throughout the radio-frequency portion of 
the transmitter, This minimized mechani- 
cal and electrical problems, though plug- 
in coils may not be quite so convenient as 
the multiband switching units. The link 
coupling between the buffer and final am- 
plifier must be adjusted individually for 
each set of coils, Home-made coils were 
constructed on readily obtainable commer- 
cial coil forms, thus allowing flexibility in 
adjusting the L/C ratios for top efficiency 
in the oscillator, buffer and final amplifier 
stages. 

The 812 push-pull amplifier is operated 
on fone at a plate potential of approximate- 
ly 1,250 volts from a power supply capable 
of furnishing 250 millamperes. The push- 
pull stage is easily neutralized, and once 
set requires no re-adjustment with band 
changes. The final amplifier is built around 
a Hammarlund PA-300 foundation unit— 
itself an efficient layout leaving little room 
for improvement. The “finals” are link- 
coupled to a remote antenna tunning cir- 
cuit consisting of a parallel resonant cir- 
cuit with two series variable condensers for 
antenna tuning. 

The Speech Circuits 

The speech amplifier and modulator are 
illustrated in the schematic of Fig. 2. The 
main features are relatively high gain and 
adjustable phase inversion. The choice of 
807 modulators was a convenience rather 
than a planned calculation for the job. 
Though slightly overloaded on peaks, they 
nevertheless handled the power satisfac- 
torily. A push-pull parallel scheme was 
tried with good results, but a heftier power 
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supply is required for the additional load. 

The modulation transformer is shown in- 
sulated from the common point of poten- 
tial, and bypassed through a high-voltage 
condenser with low r-f impedance. The 
secondary of this transformer is tapped to 
facilitate matching the modulator load im- 
pedance to the final radio-frequency am- 
plifier. The potentials set up during mod- 
ulation make this a weak point, and extra 
precautions were in order. 

Three Power Supplies Used 

The circuit diagram of a 600-volt power 
supply is shown in Fig. 3, using an 83 
mercury vapor rectifying tube with suffi- 
cient filter to reduce ripple percentage to 
negligible proportions. Two of these units 
are required, one for the r-f exciter with 
the bleeder tapped at 350 volts for the 
speech amplifier section. The second 600- 
volt supply takes care of the modulator 
alone. A third, 1250-volt power unit, with 
separate filament transformer, is used for 
the 812’s, As shown in Fig. 4, a pair of 
866’s are combined in full-wave rectifica- 
tion. For ew operation, the modulator and 

[Continued on page 341 

FROM 0-15 AMP. 
TRANSMITTER R.F. AMMETER 

FG) 0} 
. } 

% 

ah pace 

LINK ie | 
TUNED FEEDERS AND 
DOUBLET ANTENNA, 

OR MULTI~ELEMENT BEAM 
FOR FREQUENCY 

AND BAND REQUIRED 

i 
TO RESONANT 
WITH FINAL R.F. 

AMPLIFIER OUTPUT 

Fig. 5. Antenna coupling unit 
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IMPROVE YOUR CODE 

JOHN M. BORST 

Useful dope on sending by a former code instructor 

'N order that we shall 

know how to make 

the letters of the In- 

ternational Morse Code 
correctly, their for- 

mation has been de- 
fined by international 
agreement. At the Tel- 

communications Con- 

ference in Cairo, 1938, some minor code 
changes were made in punctuation char- 

acters, Not too much attention was 

paid to these revisions by amateurs prior 

to Pearl Harbor—from force of habit 

and because in formal communications 

“period” and ‘comma’ are often spelled 

out. In rag chewing, punctuation is 
pretty much disregarded, except for 

the question mark (unchanged) and 
the exclamation point (ruled out com- 

pletely, and the old ! is the new comma, 
(—-—e e——). However, there will be a vast 

new crop of post-war hams who wili play 
the game strictly according to Hoyle, and 
it is therefore desirable that you get 

started off with the revised code, (But 
don’t think that every MIM, that is 
--ee--, you will hear is a comma. Old 

timers, many who’ll remember that it once 
meant “warning, high power,’ will still 
use it as an exclamation point.) Also, in 
improving your code, you are bound to en- 
eounter plenty of punctuation in copying 
the slower press dispatches—not to men- 
tion running into a bit of it when you’re 
up before the R, I. (“Radio Inspector’’) 
for your code test. If your code symbol 
for period is e=e=—e-=—, you have studied 
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It is estimated that the ranks of amateur radio will be augmented im- 
mensely by returned and returning veterans who, in the armed force, 
have been associated with radio in some form or another. Many of 
these ex-Gls will have been taught just enough code to get by— and 
it is to these future hams, as well as the regular annual infiltration, that 
this article is directed. 

the revised code. (If you think e~e-e=— 

is a comma, you're pre-1938, and are in for 
some exasperating unlearning.) Students 
studying code with the aid of an automatic 
transmitter, should make sure that the 
record or tape is transmitting post-Cairo 
morse, 

Good and Bad Habits 

There are definite relations between the 
lengths of dots and dashes and the spaces 

A convenient layout with lots of elbow room 
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NEWARK, 
NEW JERSEY 

MASS . 
YES-—and this National Union postwar 
plan for radio service men will be a bigger, 
better plan, with more of everything it 
takes to help you equip your shop and get 

the service business of your community. 

Yes—from National Union you will 

again be able to get the finest shop and 
testing equipment on the famous N. U. 

Plan and we will make it even easier for 

you to get it, than before the war. There 
will be more free N. U. Technical litera- 

y, Receiving, Spec 

AQALABABVVAAVV | 

ture—more advertising—more of those 

simplified forms and records to help you 

manage your business and make every 

possible dollar of profit out of it. 

Yes—you can count on N. U., with its 

greatly increased resources, for more of 

everything you need. Count on National 

Union—“After the War, MORE than 

Before!” 

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J. 

Factories at Newark, N. J.; Maplewood, N. J. 
Lansdale, Penna.; Robesonia, Penna. 
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that separate them. The dot has a length 
determined by the speed of transmission. 
A dash is three times as long as a dot. The 
spaces between the parts that make up a 
letter are individually equal to one dot. The 
space between two letters is as long as 
three dots, while the rest between two 
words is equal to five dots. 

Good sending consists in maintaining 
these relations, Obviously, one must not, 
when sending the letter L for instance, 
hesitate after the dash, The operator on the 
receiving end will then not be sure whether 
one or two letters was sent, and he may 
copy it as AI. 

Other typical faults are irregular lengths 
of dots and dashes, and poor spacing be- 

PITIFUL PICTURE OF 

PD. DISPATCHER WHO -- 

(DREAMING OF PRE-WAR 
VToPIA )-SUST CALLED 

=  *#CQ* AND SIGNED 
WIS BAM CALL # 

- 

WHAT HAVE 

(Courtesy APCO) 

tween both letters and words. To avoid 
these errors, which can readily be solidified 

into iron-bound habits, it is permissible to 
exaggerate the correct spacing and the 
length of dashes in the early stages of the 
game. That is, make the spacing between 
letters much greater than the spacing be- 
tween parts of a letter; similarly exag- 
gerate the spacing between words, and 
stretch the dashes twice as long as they 
should be. Your sending will tighten auto- 
matically as you increase speed, and the 
chances are you’ll end up transmitting ex- 
cellent code. 

Automatic Transmitters Help 

As to equipment in code practice, either 
an inexpensive buzzer or a simple oscillator 
can be keyed, The latter is preferable be- 
cause the tone is exactly the same as a 
radio signal, It is presumed that the 
reader has learned the code by the sound 
system, and is capable of recognizing indi- 
vidual letters, transmitted slowly, without 
writing down the dots and dashes of which 
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they are composed. (The code should be 
memorized as simulated sound. Think of 
the letter A as “dit dah’—not as dot dash 
—and never write down the dots and 
dashes, This latter is an improper tech- 
nique, and will hold you back—slow you 
up—because you'll simply have to unlearn 
it.) 

In the beginning, it is a great help to 
have an experienced operator send to you, 
so that the sound of properly made char- 
acters can be impressed upon the memory, 
Automatic transmitters are not too ex- 
pensive, and are also of considerable aid 
in the home study code. They will transmit 
perfectly formed characters at any desired 
speed, (Incidentally, always set the trans- 
mitter just a trifle faster than is com- 
fortable.) 

Key Technique 

According to theory and the best texts, 
the key should be placed and handled in a 
certain way. It should be fastened to a 
table or a large board which can be posi- 
tioned on the table so that the key will 
stay put. The key should be about 18 inches 
from the edge of the table. Grasp the 
knob by the thumb and two fingers (some- 
what as one might hold a pencil), the 
elbow resting on the table. All motions 
are to be made with the wrist and forearm 
—not with the fingers. 

Actually, most operators develop a tech- 
nique at variance with the rules. It’s like 
learning, in school, to write according to 
some special system—Palmer Method of 
Spencerian. In the end, you'll scribble 
your Own way, and probably turn out per- 
fectly good and individualistic script. Some 
of the best operators don’t hold the key at 
all, and merely sort of tap on the top of 
the knob with the first and second fingers. 
In some commercial installations, the key 
is mounted at the edge of the operating 
table—which we definitely do not recom- 
mend. Many operators place the key at 
somewhat of an angle in a natural writing 
position. Begin with practicing a series 
of dots and dashes—and as the song says, 
“take it easy!” When this elementary 
transmission is no longer strange, try com- 
bining the dots and dashes into letters. 

A Metronome May Help 

As we have said, an exaggeration in the 
length of dashes and the proportionate 
length of space is tolerable in the early 

[Continued on page 32] 
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WASHINGTON REPORT 
| 

ROBERT Y. CHAPMAN, W1QV 

ON OCTOBER 6th, 1944, President 
George W. Bailey and Secretary-Gen- 

eral Manager Kenneth B. Warner, repre- 

senting the American Radio Relay League 
at the FCC hearings, did a yeoman job in 
presenting the future picture of the ham 
field, by and for the amateur. They both 
stressed things to come as concerning an 
estimated 250,000 amateurs five years after 
the war, and asked for more frequencies 
above 60 megacycles. George Grammer, 
also on deck, was briefly questioned by 
FCC General Counsel Denny on interfer- 
ence experienced by amateurs from auto- 
mobiles and diathermy apparatus. These 
queries were in conjunction with the long- 
considered FCC’s idea of legislation to pre- 
vent interference from such _ sources, 
George told them about the beating we 
used to take on the 14, 28, 56 and 112-Mc. 
bands. 

Leland C. Quaintance, chief of the FCC 
amateur service section, placed on record 
a two-page statement concerning amateur 
radio, which he declared was one of the 
oldest radio services—its development 
paralleling that of the entire radio art, 

New Band Requested 
K, B. Warner asked the FCC for an addi- 

tional band of 21,000 to 22,000 kilocycles, 
because he believed there would be a sub- 
stantial post-war increase in foreign ama- 
teurs—particularly the English-speaking 
hams. Jn toto, the following bands were 
requested: 

1750 to 2050 ke 224 to 230 mc 
3500 to 4000 ke 448 to 480 mc 
7000 to 7300 ke 896 to 960 mc 
14,000 to 14,400 ke 1792 to 1920 me 
21,000 to 22,000 ke 3584 to 3890 me 
28,000 to 30,000 ke 7168 to 7680 mc 
56,000 to 60,000 ke 14,336 to 15,360 me 
112 to 116 me 28,672 to 30,720 mc 
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—and it was also asked that rights be 
shared above the 30,000-megacyle band. 

Warner offered an alternative plan of 
allocations if military requirements make 
it difficult to provide the requested “har- 
monic family’ in the amateur allocations. 
Mr, Warner admitted, as part of his con- 
clusion, that the demand for frequencies 
was great, but added that the amateur allo- 
cation was small, and the elimination of 
the ham would in no way greatly contrib- 
ute to any other particular service for 
any length of time. He pointed out the 
contribution of amateur radio to the wel- 
fare and security of the nation, and amply 
justified our use of the amateur frequen- 
cies, 

I have tried to jot down the fundament- 
als as I saw them during my attendance at 
the hearings. There are many more things 
that could be related—conversations with 
others there, and the usual lunch-time dis- 
cussions about the future of amateur radio, 
These last considered the possible loss of 
some frequencies and the support and non- 
support by certain groups. It is still too 
early to state that we are going to have 
amateur radio as we knew it in the past. 
But if and when we do, it should be re- 
membered that it will be no one person or 
one group that made it possible, Credit 
can go to everyone, from the representa- 
tive body of the ARRL to the sales man- 
ager of Dots and Dashes, Inc. 

Post-War Planning 

I know that ham radio is well enough 
established to support itself with the aid 
of continued representation which up to 
now has been most impressive. Let us all 
find time and make sure that Amateur 
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WE SPECIALIZE IN HALLICRAFTERS 

For Quick Service 

On Everything 

In Radio 

TRY: LEO/ 
Select From Our Complete SPECIAL 

Stock of Equipment Now Get acquainted 

For many years Wholesale Radio Laboratories 

has been serving the entire needs of amateurs Send Only 25¢ For This 

and radio men everywhere with quick, per- Handy Tube-Base Calculator 
sonalized service. Our many years of exper- 

ience and valuable contacts with manufacturers 

has enabled us even during wartime, to supply 

our friends and customers with many hard-to- Here’s just the calculator youve wished 

get items not available elsewhere. you had time and again. 

f part i Weldecrule. type 
Zagey, ii RCE C! Sur stock ) of “parte: i y jiffy tube characteristics that en- 

ceivers, transmitters and general electronic able you to substitute available tubes for 

i is th t ete you'll ever Prete othe ahlgping expense, tail 250. tO me: e F expense, 5 
equipi nt is the most complete y u wie Da ee ee 

find. Send today for our latest flyer. It’s full of GIANT RADIO 

merchandise you've been looking for. Same low pret! EFEREN 

prices. Let's hear from you. Get acquainted ale eR R RENCE MAP 
i is [ere’s gi = 

with our famous quick service. from Leo that 
you'll want 

é It's a bran 
new _referenc: 

Z map with am- 
niet ateur zones 

= short wavi 
stations, majo 
networks, ete 

4% ft. It’s yours. Send 
packing and mailing. HALLICRAFTERS 

For many years we have been one of the country’s 

largest distributors of Hallicrafter equipment. We have 

Hallicrafters available for immediate delivery on prior- 

ity. For full particulars, write today. 

WHOLESALE RADIO ABORATORIES . 
LEO W9GFQ 

744 WEST BROADWAY DEPT. A5 COUNCIL BLUFFS, IA. 
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Ten thousand different 

radio and electronic parts 

immediately available 

on priorities, 

Trained expeditors select 

and ship, same day your 

order is received. 

Known since 1922 for the 

high character of our 

policies and practices—as 

jobbers, wholesalers and 

manufacturers. 

WORLD'S LARGEST 

RADIO SUPPLY HOUSE 

Originators and Peacetime Marketers 
of the celebrated 

—Latayette kalo 
Write today for our bargain flyers 

and special bulletins. 
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< CODE 
[Continued from page 28) 

stages of the game. However, exact tim- 
ing can be practiced if the student has 
access to a metronome. For a dash, the 
key will be depressed during three beats 
or counts; then it will be up for one, three 
or five counts depending on whether the 
next space separates parts of a letter, 
letters, or words. For a dot, the key will 
be down for one beat. This method does 
not allow of much speed, but it does as- 
sist in obtaining the right timing, and has 
been successfully employed in some radio 
schools. 

It’s a good idea to send to a friend, espe- 
cially in the beginning. If he can read the 
message there is that much more chance 
that the sending is okay. Regular practice 
is necessary to obtain speed and reliability. 
If a tape recorder is available, recording 
should be made at regular intervals. This 
shows visually such sending defects as 
exist, and the student will probably be 
surprised to see how bad his “list” is when 
he was under the impression that he was 
doing well. 
When sufficient progress has been made, 

and some of the slowest material on the 
air can be copied, there is an unlimited 
opportunity for copying perfect sending. As 
a matter of fact you can start in almost 
at the beginning on a commercial station 
which, in a no-traffic period, keeps the 
channel open by sending a test signal over 
and over again, This test signal is usually 
the letter V or the sequence ABC, followed 
by DE (meaning “from’’) and the call- 
letters of the station repeated twice. You 
will quickly learn to recognize letters at 
surprisingly good speed with this practice. 
In addition, you can often locate a trans- 

mitter slowly sending coded code (cipher) 
in groups of five letters with each group 
repeated. Even if you do not possess a 
c.w. receiver, any all-wave radio will pick 
up a modulated (musical) code signal. 
When a letter is missed, don’t try to think 
and recall what it could be. Doing this 
will prevent concentrating on the succeed- 
ing letters, and you may miss several 
words instead of just one letter. As we 
have suggested, it’s an excellent idea to 

copy material which is not plain English 
—so that the coming letters cannot be 
anticipated (often a wrong guess!) 

[Continued on page 33] 
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After attaining a copy speed of about 

fifteen words per minute, it will be difficult 

to increase speed without “copying behind.” 
The inexperienced operator hears only one 

letter at a time, and writes that down. 

However, in order to keep up at higher 

speeds, it becomes necessary to recognize 

whole words as the unit, and not write 

down a letter of the word until the entire 

word has been understood. This technique 

will be acquired gradually—and naturally 

—as ability increases and one learns the 

often repeated short words such as “the,” 

“and,” “of,” “for,” “from,” etc. Eventually, 

the good operator will copy several words 

behind. 
To make fast and correct sending eas- 

ier, many operators use an automatic or 

semi-automatic key—the “bug.” But re- 

member, the government examiner still re- 

quires sending with the “straight key. One 

type of bug consists of a weight and spring 

arrangement which will vibrate horizon- 

tally when a lever is pushed to the right. 

Dashes are made individually by actuating 

the knob to the left. The speed of the dots 

is adjustable by moving the weight—a 

pendulum effect. It is up to the operator 

to make his dashes at a speed correlated 

with the dotting speed. He must also con- 

nect the dots and dashes correctly—with 

smooth, even spacing. 
Progress in code speed will appear er- 

ratic—but this is normal. There seem to be 

certain stages where an appreciable in- 

crease in speed takes a long time. But 

don’t worry—you'll get by. 

Universal Portfolio 

“The History of Communications,” inter- 

esting illustrated full page series of pictures 

and copy run in 1944 by the Universal Mic- 

rophone Co., Inglewood, Calif. in radio mag- 

azines will be available in January as a pic- 

torial portfolio with free distribution. 

More than a dozen pictures will graphic- 

ally show the advance of communications 

methods through the years with the cre- 

ative work by Keith Thomas, Los Angeles 

artist, The scenes will include drawings 

from the Spanish-American as well as World 

Wars I and Il. 

Schools and colleges, and army encamp- 

ments ahve used the series in cram courses 

and all of the illustrations will be of inter- 

est to ham ops, 

They will be printed in size for framing 

for radio den or the ham shack, den or 

hobby room. A short descriptive of each 

stage in communications will be included. 
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GENERAL ELECTRONICS 

TUBES FOR AMATEURS 

DRI7 DR 575 DR 812 

246 805 813 

100TH 807 B66 

200 808 872 
300 811 873 

Write for data sheets on the 
tubes you use. 

It's the extra-long life of every General Elec- 
tronics tube that makes them favorites with 
amateurs and professionals alike. Such econ- 
omy —coupled with superb performance —isn't 
accidental. It is the planned result of the de- 
signing and manufacturing experience of one 
of America’s pioneer and leading vacuum tube 
engineers, combined with a young and virile 
organization utilizing the most advanced pro- 
duction methods. 

Check this list of General Electronics tubes— 
each with unusual characteristics adaptable to 
the amateur's requirements—and plan now to 
equip or replace with the tubes that offer “most 
hours for your tube dollars”. 

GENERAL 
ELECTRONICS 

INC. 
SALES: 1819 BROADWAY, NEW YORK 23, N. Y. > 
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Dear O. 

tell us o 

to now o: 

replaced 

gear fer 

it's not i 

lets get t 

Remember, 

‘AN OPEN LETTER! 
M.: 

CQ has given us this opportunity to 
f sum of the gud things that are 

coming after V Day!l—But, we've promised 
our manufacturers that we'd keep mum. 
Yet there will be many new things such 
as (Rumor has it) xmtrs by Hammerlund, 
Revrs by Millen, spel revrs by National 
and so many new items that we have up 

nly dreamed of.—That Ham radio 
as we knew it will have vanished to be 

by a vastly improved technique. 

immediate delivery. “NO PRIOR- 
ITY REQUIRED”, and if by sum accident 

in stock we'll get it fer u. 

Cum in fer a rag chew sometime, es 
ogether. 

—73's es CUL— 

RADIO TELEVISION SUPPLY CO. 

1701 S. Grand Ave., Los Angeles 15, Cal. 

we have available almost 
everything in electronics and Ham radio 

Since America's "Hams" marched 
off to war, we here at SCELI'S 
have made every effort to supply 
sorely needed radio and electron- 

ic components to war industries. 

Bui when you come marching 

home, "O. M.,"" you'll find us 
still doing business at the old 
stand; still making good our slo- 
gan: "Whatever you want, we 

have it." 

R. G. Sceli & Co. 
227 Asylum Street 

Hartford, Conn. 

TRANSMITTER 
[Continued from page 25] 

speech amplifier can be disconnected, and 
additional output secured by feeding the 
812’s from the 1500-volt position on the 
power supply. 

eee 

New Taylor 813 Tube 

Continuing the manufacture of beam 

power transmitting tubes under the RCA 

license, Rex L. Munger, Sales Manager of 

Taylor Tubes, Inc., 2312 Wabansia Avenue, 

Chicago, has announced that production 

has been started on the 813 tube, 

The Taylor 813 is a beam power tube of 

extremely high sensitivity with a maximum 

plate dissipation of 100-watts. It requires 

less than 1-watt of driving power to pro- 

duce about 260 watts when used on CW; 

and it need not be neutralized in circuits 

which provide adequate shielding. The tube 

utilizes low screen current and, when used 

as a frequency multiplier, is able to gen- 

erate a high harmonic output at high effi- 
ciency. It can be operated at maximum 
ratings up to frequencies of 30 MC and 
with reduced ratings up to 60 MC. Maxi- 
mum CW output is 360 watts, and plate 
modulated output is 240 watts, when oper- 
ated in class C, Mounting is either vertical 
or horizontal, but in the latter case the 
filament must be kept in a vertical plane. 

The tube is 74 inches maximum overall 
length, and has a maximum diameter of 
2 9/16 inches. It has a medium metal plate 
cap and is fitted with a giant 7-pin base of 
ceramic construction surrounded by an 
aluminum shell. 

Electrical characteristics: Filament (tho- 
riated tungsten) voltage—10 volts a-c or 
d-c at 5 amperes; transconductance for 
plate current of 50 ma is approximately 
3750 umhos; interelectrode capacitances— 
grid to plate (with external shield)—o.2 
(max.) mmf, input—16.3 mmf, output—14 
mmf. 
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Secure YOUR Monthly Copy 

of CQ by Subscribing NOW 

Due to paper restrictions, CQ will 

not be sold on newsstands for the 
duration. A selected list of Ham Dis- 

tributors will have a limited number 
of copies on sale at 25c each. 

12 issues ...... : 

24 issues 

36 issues . 

ow In U.S. A. & Possessions on "O (we Ir ; 

Fill Wr eh check he pee by mail) Elsewhere $3.50 per year 

attac! ible for 
be respon AY 

Ait TO 

——— TEAR OUT— MAIL TODAY ————— — — — — — — 
CQ-RADIO MAGAZINES, INC. Callahan 

342 MADISON AVE., NEW YORK 17, N. Y. 

Sirs: Here is my check (or money order for $........ccccc0-Semd M@ vec issues of CQ. 
12 issues $2.50—24 issues $4.—36 issues $5. Canadian and foreign subscriptions are $3.50 annually. 

Dubscriber's,. Mam ey; prints cere runny.) cs scctisstccsecesctteatoeaetaptceannsh banda vcs baer ieaaqsneal featyashiou von unetontieayltcanafteetss bender rakhes 

GE TPT CRSEeeeE £52 pi ngy 7 Aine Rea Gl Rn PIR Tayi FEM cpr Warsaw UWS har Pop oer ON OER rapa taRF Eee wD 

ity iicr.ne rns ot. acer bar ROR RME Nn) 1 7) Ree een Ronit eM opment a mesg 4500105 

What is your occupation or profession?... 
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NATION-WIDE 
MAIL ORDER 
DISTRIBUTORS 
SINCE 1928 

RADIO 2 
ELECTRONIC 

DEVICES 
O%.., 

TRADE... INDUSTRY... 
COMMUNICATION... 
PUBLIC UTILITY... 
VOCATIONAL AND 
EXPERIMENTAL 

APPLICATIONS 

BURSTEIN-APPLEBEE Co. 
1012-14 McGEE ST. 

KANSAS CITY 6, MISSOURI 

pontine 
FAST 

DELIVERY 
fom 

stmerica's 
MOST COMPLETE 
tee 

OVER 10, acs ITEMS AT 
YOUR FINGERTIPS! 

RADIO PARTS « RADIO TUBES 
INDUSTRIAL ELECTRONIC EQUIPMENT 
AMPLIFIERS and SOUND SYSTEMS 
COMMUNICATIONS APPARATUS 

PURCHASING pene ENGINEERS! 
Write on your company letterhead for oan ies of our 

"800 page catalog. Address D: 

SUN RADIO 
& ELECTRONICS Co. 
212 Fulton Street, New York 7, N. Y. 
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| my reason is plain and simple. 

WASHINGTON 
[Continued from page 30] 

Radio has a post-war plan that is so sound 
|and practical that the powers that be will 
recognize it as such. Let’s make our big- 

gest post-war program the assignment of 
good, practical frequencies. Rather not 
worry about whether they are for fone, 

television or fax. Let’s get the frequencies 
first! After we have them, they should be 

used as the majority wishes—just as be- 

fore. 

You fellows no doubt know that pressure 

is on for certain spectra in our bands. The 

ole 160 band is having a tough struggle. 
Then there are the television and frequen- 
cy modulation services banging the 56 and 
112-me sectors. The RTPB demonstrated 
these facts, and from such pressures came 
the new 21,000 to 22,000-ke band proposal. 

One Class of License 
This band would offer us a new field— 

one that would keep the dx boys happy on 
both code and fone. It would be an excel- 
lent international band, opening up many 
new opportunities for the gang, with very 
little conversion of the old rigs. I feel, in 
all fairness, that the new band (if and 
when we get it) should be open to the 
holder of a Class B ticket. As a matter of 
fact, I hope some day that we shall have 
only one class license—a ticket identifying 
us as amateur radio operators. The re- 
quirements would cover a specified code 
receiving and transmitting speed, and‘a 
practical examination. I hope that it stays 

| within the range of the average fellow— 
below the grade of a senior engineer, And 

There will 
be youngsters who have not grown up with 
the radio industry, the ARRL, our ham 

| traditions and training. Let’s not require 
them to be graduated from an engineering 
college before they can pass the test for an 
amateur license.* 

This is all post-war planning. Yes, gang, 
these were some of the subjects rag-chewed 
around the luncheon tables in Washington. 
It sure meed good to find everyone still 
interested enough to think and talk ham 
radio! And, brothers, I want to tell you 
right now, there’s only a few of the gang 
Who doesn’t dream about the rig he’s go- 
ing to have as soon as this mess is squared 
away! New antennas, tubes, circuits, bet- 

co 

f 



ter receivers, more stable E.C.O.s, better 

power supplies, more watts per dollar, | 

It’s gonna be a great C @ cheaper scopes. 

world! 

* CQ does not agree 100% with W1QV on this 
While we don’t believe that breaking 

into ham radio should be made too difficult, 
issue. 

A welcome and 
familiar call, introducing a new 

the present Class B license takes care of the e@ 

“entrance requirements.” 

ability and technique. 
minimize congestion on vital bands. 

plane. 

FCC Extends Ham Licenses 

At a session of the Federal Communica- 

tions Commission held at its offices in 

Washington, D. C., on the 28th day of No- 

vember, 1944; 

WHEREAS, The Commission has, pursu- 

ant to Order 115, adopted May 25, 1943, re- 

instated and extended for a period of three 

years from their expiration dates the terms 

of certain amateur radio operator licenses 

which by their terms had expired or would 

expire between Dec. 7, 1941 and Dec. 7, 

1944; and 

WHEREAS, The wartime conditions which 

made adoption of the said Order No. 115 

necessary continue to exist; 

IT IS ORDERED THAT: 

1. Every amateur radio operator license 

which by its terms expired during the 

period December 7, 1941 to December 7, 

1942, inclusive, but the duration of which 

has been extended by Commission Order 

No. 115 for a period of three years from 

the date of expiration provided therein, is 

extended for a period of one year from the 

date of expiration as extended by Order 

115. 

2. Every amateur radio operator license 

issued during the period December 7, 1941 

to December 7, 1942, inclusive, is hereby ex- 

tended for a period of one year from the 

date of expiration provided therein. 

PROVIDED, However, That the provi- 

sions of this order shall not apply to any 

amateur radio operator license that has 

been or may hereafter be finally suspended 

by Commission order, or voluntarily sur- 

rendered by the licensee, nor to any ama- 

teur radio operator license who fails or has 

failed to comply with provisions of the 

Commission’s Order No. 75 as amended. 

3. The provisions of Section 12.26 of the 

Commission’s Rules and Regulations to the 

extent such provisions are inconsistent with 

this order are hereby suspended until fur- 

ther order of the Commission. 

January, 1945 

The more advanced 
Class A ticket has always been something for 
the amateur to shoot at in the perfection of his 

It has done much to 
And let 

us not forget that, in fighting for our privi- 

leges, our bands, our very existence on the air, 

we may, again and again, have to demonstrate 

our technical fitness on a higher and higher 

We, at Radio Electronic Sales Co., 

offer best wishes to the Publishers 
in this welcome venture, and, to 
our many friends, and customers 
in and out of the Service, 

seas? 
46 Chandler St. 

Worcester 2, Mass. 

Distributors of 

Industrial Electronic Devices, Parts 

Tubes and Equipment 

Manufacturing Facilities 

friend and source of information. 

Radio Electronic Sales Co. 

. .. Here's How 
u Can Qualify for a 

BETTER RADIO JOB! 
. . « CREI technical trainings is pre- 

paring others for good-paying 
radio jobs — WHY NOT YOU? 

Are you finding yourself in a routine job—a job 
that any other man can handle just as well as you? 
Today, radio JOBS are many — but radio CAREERS 
are few! Now is the opportune time for you to equip 
yourself with the necessary technical training to 
qualify for an important engineering position with a 
sound future. 
NOW when industry needs men, is the time for 

you to investigate radio career training. Your radio 
backed by modern CREI technical training 

e in the good-paying jobs that 
. and to make good in the 

positions that lead to important 
with security and happiness! 

post-War careers 

WRITE TODAY! 
professional or amateur radioman 

| and want to make more money — 
let. us prove to you we have some- 
thing you need to qualify for the 
better "job opportunities ‘that can 
be yours. To help us intelligently 
answer your inquiry — please state 
briefly your education, radio ex- 
periencs and present position. 

RADIO CAPITOL 
ENGINEERING INSTITUTE 
Dept. C-1, 3224 16th St. N.W., Washington 10, D.C. 

If you are a 

| “i A 
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| ONE CENTRAL SOURCE FOR 
Radio Communications 

| Parts & Equipment 

Allied carries the largest 
and most complete stocks 
of parts and equipment 
under one roof, ready 
for quick shipment. . . 
for production, radio 
training, research and 
maintenance. 

* 
As soon as available for 
civilian use, Allied be- 
comes a central source 

Na- | for Hallicrafters, | 
tional, Hammarlund, and BUYING ; 

|| other well-known com- ! 
|| munication receivers. | GUIDE | 
|| These receivers are now || Available on ° 

available on proper pri- |, request. 
ority. ij Write for it. srt 

i 

Everything in Radio and Electronics | 

ALLIED RADIO 
CORPORATION 

833 W. Jackson Blvd., Dept. 56-A-5, Chicago 7, Ill. 

METERS 
We have them — for immediate 

delivery — no priorities! 

Vital meters — Priorities required 
— are also available. 

Write for prices. 

HATRY AND YOUNG 
‘ CONNECTICUT HARTFORD 

=f; SAE A eit 

% We are proud of the splendid showing our ama- 
teur friends and old customers are making today. 

We will be ready to serve you again as soon as 
you are through with your job and we are through 
taking care of military requirements. May we have 
@ happy reunion soon. 

SEATTLE RADIO SUPPLY, INC. 
2117 Second Avenue Seattle I, Wash. 

Phone: Seneca 2345 
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POWER SUPPLY 
[Continued from page 21] 

vides the resistance of R,. 
The theoretical minimum output voltag 

Ea is limited by the value of the bias on 
the amplifier tube, obtained by the dro’ 
across the gas tube. The grid voltage re 
quired to neutralize the voltage in thi: 
particular case must be at least 105 volts, 
If the grid voltage was tapped directl 
from the plus terminal, this voltage avail 
able at that point would have to be greater 
than 105 volts. 
By shunting the gas tube with a voltag 

dividing network as in Fig. 8, and obtain- 
ing the cathode bias voltage from a po 
tentiometer, the minimum output voltag 
can be made to approach zero, 

will give R;. Subtracting R, from Ra pro- 

Fig. 8. By reducing the cathode bias of the pentode| 
to zero, a very low output voltage can be obtained 

In order to obtain good regulation over a 
wide range of voltages, the ratio of Ra and’ 
Rb can be changed by means of a selector 
switch. or any combination of this resist- 
ance circuit, there are definite maximum 
and minimum output voltages which can be 

| obtained with some degree of regulation. 
If a milliammeter is available, the addi- 

tion of switch SW-3 and the proper multi- 
plier Rm will permit the use of the meter 
to measure output voltage in switch posi- 
tion A and load current in switch position 
B, The value of the multiplier resistor Rm 
must be determined for the particular 
meter that is used. 

The jumper A-B in the positive lead from 
the rectifier is contained in the base of the 
gas tube between pins 3 and 7. If the gas 

co 



‘tube should be removed accidentally no 

bias would be applied to the grid of the 
series tube V, and possible damage to the 

nee may result because of the increase 

in current V;. 

The following comments concern possi- 

ble faulty operation of the regulator 

circuit. 

1. Hucessive Hum: 

a. Operation beyond the limit of the 
power supply. 

b. Line voltage less than 100 or more 
than 130. 

c. Defective tubes. 
d. Open filter condensers. 

2. Low voltage. 
a. Defective rectifier. 
b. Defective series regulator tube. 

3. High Voltage: 
a. Defective VR-05 or V:;. 
b. Defective resistors in the regulat- 

ing circuit. 
4. Poor Regulation: 

a. Operation beyond the limits of the 
unit. 

b. Change in the operation point of 
the tubes. 
c. Excessive line or load fluctations, 

Hallicrafters Ham Shack 

The Hallicrafters Company, Chicago, pro- 

ducers of the SCR-299, mobile radio com- 
munications unit, and other high frequency 

radio war equipment, saluted the wartime 

achievements of the nation’s amateur radio 

operators with the official opening on Oct. 

16 of a radio ham “shack” at 643 North 
Michigan Avenue, Chicago. 

The “shack,” fully equipped from the 

company’s stock, was dedicated to the more 

than 25,000 radio hams in the military 

services. A service flag, commemorating the 

hams’ military service, was presented by 

Chet Horton, member of the Hamfesters 

Radio Club of the Chicago area, to the 

American Radio Relay League, national 

organization of radio amateurs. Carol K. 

Witte, acting communications manager of 

the A. R. R. L:, accepted the service flag for 

the League. More than 50 members of the 

Hamfesters Club were present at the cere- 

mony. 
The “ham shack on the boulevard” fea- 

tures, besides an exhibit of Hallicrafters 

electronic equipment, two detailed scale 

models as window displays. One shows a 

Pacific battle area and the other a small 

town and rural scene typical of what the 

nation is fighting to preserve. 
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Prepare to get 

your “‘ticket’’ with 

DREW'S 
HOW TO PASS 
RADIO LICENSE 
EXAMINATIONS 
By CHARLES E. DREW, I.R.E., A.I.E.E. 

ae | 

Amateur Radio Operators, 

Radiotelephone and 

Telegraph Operators 

COVERS 

Broadcasting — Marine — 

Aeronautical 

or any field of 

Radio Transmission and 

Reception 

If you are an amateur and want to 
win your “ticket” this is the book for 
you. It will help you pass your radio 
license examinations. 

Now brought up to date, for you 
‘who want to win your mark in the 

radio profession, this edition covers 
every type of radio activity whether it 

is marine, aeronautical, police or am- 
ateur broadcasting. 

Presented in easy-to-follow question 
and answer form, Drew's HOW TO 
PASS is the “bible” of radio operators, 
radiotelephone and telegraph men. 
Take the sure way to knowledge and 

equip yourself with this book. Send 
for your copy today. 

CONTENTS 
Basic Radio Laws. Basic Theory and Practice. 
Radiotelephone. Advanced Radiotelephone. Radio- 
telegraph — Advanced Radiotelegraphy. 

Second Edition, 320 Pages $3.00 

ON APPROVAL COUPON 
JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 
Please send me a copy of Drew’s HOW TO PASS on 

s’ approval. At the end of that time, if I decide 
the book, I will remit $3.00 plus postage; other- 

wise I will return the book postpaid. 

Name 

Address 

y ant State 

ployed by 



MODULATION 
[Continued from page 17] 

70% to 71% modulation, and then install 
a compressor on the modulator which will 
permit raising the average modulation per- 
centage to bring it up to what it would 
be were 100% modulation employed with 
no compressor—possibly even a bit fur- 
ther up for the average modulation per- 
centage, which is what alone is really 
useful. But that’s another story. 

MICROWAVES 
[Continued from page 15] 

gated to whatever happens out in space 
between the antennas. Consequently, when 
you work with microwaves, you not only 
read currents and voltages on the various 
electrodes of your tubes, but you also 
plan to measure what goes on in the wave 
guide through which your radiant energy 
is traveling. You can do this by cutting 
slots in the guide at chosen points where 
they do no harm and inserting loops or 
probes. Probably a small rectifying crystal 
is connected to the probe and the results 
are read on a microammeter. 

The thing that is usually desired in a 
wave guide is that there be a lot of energy 

In The 
Rocky Mountain Region It's 

RADIO & TELEVISION SUPPLY CO. 
Phone 5729 @ 808 Euclid Ave., Pueblo, Colo. 

If we don't have it, we'll get if or it can't be had 

Address Changes— 
Subscribers to CQ should notify our 
Circulation Dep't. at least 3 weeks 
in advance regarding any change in 
address. The Post Office Dep't. does 
not forward magazines sent to a 
wrong address unless you pay addi- 
tional postage. We cannot duplicate 
copies of CQ sent to your old address. 

CQ Circulation Dep't. 

RADIO MAGAZINES, INC. 
342 Madison Ave., New York I7, N.Y. 
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there and that it travel in the direction 
that is desired. If everything isn’t tuned 
up properly, this won’t be the case. The 
energy will be reflected at various points 
along the way and head back to where’ 
it came from. If a probe is inserted into a 
wave guide and then moved along the guide 
this condition can be easily detected. If 
the energy is all moving in one direction 
the strength of the signal found by the; 

probe will be uniform. If, on the other 
hand, there are waves traveling in both 
directions a standing wave is created an 
more energy is present at some points than, 
at others. The ratio of the maximum sig- 
nal that is observed in sliding a probe’ 
along a wave guide slot is called the SWR 

(standing wave ratio). This is an important 
measure of how a wave guide system is 

working and one you will hear more about. 
Unity SWR indicates optimum transmis- 
sion while larger values indicate the pre- 
sence of a reactive component. 
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