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More than 100 types of 
tubes for use In Commercial 
Broadcasting, Point to Point 
Communication, Ultra High 
Frequency Transmission, Elec
tro Medical Apparatus, High 
Voltage Rectification and many 
Industrial Applications. 

"A TOTAL WAR! A war in which the fighting man DEPENDS upon radio 
for his information, his orders and his very life. 

"And that odd-shaped bottle is an ultra-high frequency, high-power, 
air-cooled transmitting tube. Thousands of these, as well as other AMPEREX 
types, are in 'front line' service. 

"Folks back home subordinate their civilian requirements to such military 
needs. It's an 'all-out' war calling for sacrifices from all of the people." 

AMPEREX ELECTRONIC PRODUCTS 
79 WASHINGTON STREET • BROOKLYN, NEW YORK 



, , . and it is goo,/!,,. because they have the \Vorld's 

finest equipment. Americau manufacturers are also 

aiming at a goal and that goal is to produce more and 

more equipment in record-breakinii; time ••. and 

they are sueeeeding far beyond expeetations! 

With ollr greatly increased farililies the production 
of HALLICRAFTERS communieations equipment 

goes forward steadily for both Olli' armed forces and 

ch·ilian requirements ••• we are aehieving our aim! 
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Eastern Florida W4PEI Carl G. Schaal Lakeview Hotel Clermont 
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West Indies (Cuba) CM2OP Mario de la Torre Escobar 110 (Altos) HaUana, CuLa 
(Puerto Rico-Virgin Islands) K4KD Everett Mayer 24 Lindberg St. Santurce. P. R. 
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* Officials appointed to act until the membership of the Section choose permanent SCMs by nomination and election. 
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Whether you are inter
ested in Industrial Rectifiers 
from 1 volt to 250,000 volts 

and from 1 Ma. to 2500 

Amps ••• 

Or if you are interested in 

small transformers in our 

Ultra-Compact Ouncer or 

Sub-Ouncertypes (our small

est units weigh only one
third ounce) • • • 

Or if you require high 
power transformer equip

ment for a 500 Kw. trans
mitter ••• 

Or an industrial applica

tion or a special Varitran or 

Voltage Regulator to suit a 

specific requirement • 

MAY WE ASSIST YOU IN YOUR PROBLEM? 

A note to our Engineering Division will bring a quick 
response with details on units to your requirements. 

HPOR'T DIVISION: 100 VARICK STREET NEW Y.ORK, N. Y. CABLES: "ARLAB" 
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the manufacture, sale or rental of radio apparatus 
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"Of, by and for the amateur," it numbers 
within its ranks practically every worth-while 
amateur in the nation and has a history of glori
ous achievement as the standard-bearer in 
amateur affairs. 
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to the Secretary. 
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"IT SEEMS TO US-" 
THE NEED TO GET TOGETDEU 

MAN is a social beast. He likes to fore
gather with his fellows, be it at lodge, church, 
Saturday evenings at the tavern, twice a 
month at the radio club - or on the air. We 
radio folks can't get these contacts on the air 
now and that state of affairs is leaving a gaping 
absence in our lives. The result is that the 
meetings of our radio clubs and the hamfests 
and conventions for which amateur radio is 
famous have come into increasing importance, 
because they are about the only way we can 
get together. 

Occasionally we hear a chap say that the 
club ought to fold up for the duration, now 
that we're off the air. Or that we might as well 
forget the June hamfest, now that the gang 
isn't pounding brass and tickling mikes. We 
don't agree for a minute. People are busier 
than they ever were before and many of the old 
crowd are away from home, and probably at
tendance will be below normal, making caution 
necessary in plans that cost money. But the 
love of radio that made amateur radio con
tinues to burn in the breasts of hams every
where, and most of them ardently desire to 
rally around and chew the fat about circuits 
and new ideas with their similars. Now, more 
than ordinarily, because there is no other way 
of making QSO. We are therefore far from 
thinking that club meetings and hamfests 
should be washed out for the rest of the war. 
We urge the clubs to continue, and to realize 
that their rfile now is more important than 
ever. We also hope that hamfests or "conven
tionettes" can be held in much the same old 
manner, perhaps with less ambitious plans that 
reduce the chance of financial miscarriage but 
that nonetheless answer that yearning to meet 
with the old gang and chew the sock. Both club 
meetings and conventions have two valuable 
functions to-day. They provide a place for the 
maintenance of the deeply-rooted fraternalism 
of amateur radio. Their technical talks answer 
the craving for more radio knowledge and new 
things to think about. We all want to do these 
things. Why don't we? 

The clubs have an additional reason for 
carrying on, and a most important one: AB
continuing organizations there is much that 

they can do in their communities to help the 
war effort - code and theory classes, finding 
instructors and technicians for wartime jobs, 
locating needed apparatus amongst their 
memberships. Some of this will be a chance for 
patriotic service, but back of the hard work 
there will also be the simple human pleasure of 
being in each other's company and of talking 
with kindred souls of the things that lie warm 
in our hearts. Another idea for clubs: At Head
quarters we get many a hamsheet and bulletin 
from far-away countries. They reek of the 
spirit of amateur radio. Most of the gang are 
away in service but those who are back home 
are grinding out the mimeographed news of 
where the fellows are and what they're doing, 
and sending it to them. While QST will do its 
level best in this direction, there's nothing like 
the old home-town flavor. It will be a breath of 
spring to your boys in far-off spots to get a 
bull. from the club sec. with the latest gossip 
of what the bunch is doing (within censorship 
rules, of course - hi!). So, if you've got a club 
paper, by all means keep it going, even if it has 
to be smaller. And if you haven't, how about 
starting one? · 

England's earlier and longer experience in 
this war has brought many examples useful to 
America. One thing the G hams have found is 
that there is more interest in club and group 
meetings than ever before, and they are flour
ishing over there. We see much the same thing 
in other British countries. There's a social side, 
with picnics and dances and ragchews, and 
there's the technical side, with shoptalk and 
discussions of gear and theory. It seems to us 
that we can do it over here, too, and that it's 
all very worth while doing! K. B. w. 

YOUTH A.ND THE A.IR 
THAT America needs amateurs in the 

air as well as on the air is the theme of a new 
book by Commander E. F. McDonald, jr., 
called "Youth Must Fly," recently published 
by Harper & Brothers. The author is, of 
c_ourse, widely known as the president of the 
Zenith Radio Corporation, as a yachtsman and 
explorer and, more recently, through his ad
vocacy of glider training for youth as essential 
to the creation of an air-minded nation. 



It is his contention that, by encouraging scientific fields. Speaking on behalf of Exhibit 
flying as a hobby-sport (and by flying he means No. 1 in Commander McDonald's impressive 
soaring, not "driving an engine with wings collection of evidence - the amateurs in radio 
attached") aviation will benefit from its youth- - we subscribe wholeheartedly to the state
ful participants as has radio. "Everything we ment that "What youth :tias done for radio it 
have in radio to-day is due to the youths of the can, and will, do for aviation if given half a 
United States," says Commander McDonald. chance .•.. If we get the masses of youth of 
"All that the industry's engineers and exten- the country into gliders they will teach avi11.
sive laboratories have done is refine the dis- tion more in five years than aviation will learn 
coveries of amateurs. Moreover, most of our in ten years without them." 
engineers are graduates from amateur ranks; Buttherearetimeswhenwewonderwhether 
and some of them still come down red-eyed in these facts are understood by some others who 
the morning after nights spent in their ham should understand them. The point that im
shacks." presses us_:_ and the reason we feel prompted 

This situation he contrasts with aviation. to give editorial space to discussion of a book 
"There are probably twenty teen-age kids in a field quite apart from our own -is that in 
building and flying models for every one that more than one place there can be detected 
burns his fingers soldering wire to condensers, these days a certain lack of appreciation of the 
but there are nearly as many licensed radio very objects Commander McDonald bespeaks, 
amateurs as there are licensed airplane pilots not only in relation to aviation and other pur
of all types, amateur and professional." The suits but even in connection with the prec
reason, he maintains, is because there are in- edent - the field of radio itself. If he and the 
superable barriers between the groundling numerous other adherents of expanded partiei
model-builder and a power-pilot's license - pation in aviation by youth are having tough 
barriers of prohibitive cost, lack of facilities, sledding in obtaining governmental sympathy 
restrictive regulations. for their efforts, this may be due not so much 

And so he proposes widespread training in to any special objection to their specific pro
gliding and soaring - under suitable controls, posal as it is to an inherent tendency to dis
of course, just as amateur radio is regulated. count the importance of private creative effort. 
But within the financial grasp of the average Let us hope that Commander McDonald and 
lad, with a quantity-production sailplane cost- his compatriots do not allow themselves to be 
ing about as much as a iood transmitter, ade- defeated by those who can not or will not com
quate instruction facilities, and so on. prehend the inspiration implicit in the amateur 

Naturally, we concur in Commander Mc- spirit. Let us hope, too, that there will remain 
Donald's belief. An encouraging aspect of this enough doers and practical men in government 
campaign to encourage amateur soaring is that to recognize_and utilize the vital national asset 
increasing numbers of qualified people in avia- represented by the amateurs in aviation and 
tion are coming to share these same views. It's oth. er scientific-hobby fields - not forgetting 
a mighty fine thing to see this growing recogni- amateur radio. 
tion of the "amateur radio principle" in other c. B. D. 

* SPLATTER * 
FoR the benefit of those who are building 

the all-wave converter described beginning on 
page 9 of the April issue, Don Mix has prepared 
the following table of oscillator-circuit values: 

APPROXIMATE OSCILLATOR-CIRCUIT VALUES 

Signal Parallel Serita Induct-
Coil• Range (kc.) Cap. Cap. ance 

µµJd. µµJd. µh11. 

A 10,000-17,000 50 228 1.4 
B (000-12,000 50 555 2.6 
C 1500---4500 50 190 12 
D 156()-520 170 300 12 
E 550-185 315 190 12 
F 200-67 (40 72 12 
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Several of the gang have inquired about the 
new kind of "close-spaced" array shown as Fig. 5 
on page 16 of the February, 1942, issue. Actually, 
of course, the dimensions R-A, A-D and D-D of 
the "knock-down beam" are in feet rather than 
inches. 

OUR COVER 
This month's cover shot combines business 

with pleasure. Not only are YL operators needed, 
but it's a darn good idea! 

Unable to locate a southpaw harness to fit 
QST's left-handed cover, we were forced to use a 
professional model - so there's no need to go 
thumbing through the Call Book, OMs. Anyway, 
the wedding ring is quite authentic, and it 
wouldn't do a bit of good! 

OST for 



U.S.A. Calls and the YLs Answer 
Women to Plau Important Badia Role in War; Training Classes 

Being Established Throughout Nation 

BY CLINTON B. DE SOTO.* WICBD 

THE April issue of QST emphasized edi
torially the importance of women's auxiliaries in 
future war work. "We're probably ahead of our 
time in proposing this, but it seems to us the gals 
may profitably begin to think about it and start 
boning up," we said. That prophecy is already well 
along on the road to becoming fact. From a num
ber of official sources - including the Congress -
has come the opinion that many of the tasks car
ried on behind the line of battle can be done M 

effectively by women, making more men available 
for active combat. 

There's nothing surprising in that, of course. 
Traditionally, when men go to war the women
folk seize the plowhandles and the scythe and 
carry on the work at home. In this war, however, 
woman's role in the battle behind the battlelines 
is even more comprehensive than ever before. 
Along the production lines which supply the 
front lines, in the clerical and operating and super
visory jobs, in non-combatant military service -
women are needed to fill many important posts. 

As the armed forces expand and the United 
Nations become pressed for additional man
power, this need will expand. Should the winning 
of the war require the building of an American 
fighting force of upwards of ten million men, as 
there is good reason to believe it will, there is no 
question but that the assumption by women of 
many additional tasks, both civilian and mili
tary, now carried out by men will be necessary. 
And that is why, in the vast training programs in 
all branches of vital military endeavor, the need 
for equipping women with specialized skills 
is being emphasized now as never before. 

try is now a woman, and the ratio is steadily grow
ing. 

Production work is, of course, highly special
ized and the training for it usually is obtained 
right in the factory, which takes a green em
ployee, gives her aptitude tests to determine 
where her abilities lie, and then trains her to do a 
specific production job. 

Operators and Technicians Needed 
This specialized work by skilled laborers, while 

an important need in itself, is not new. What is 
new is the requirement for competent radio op
erators and technicians - women equipped with 
a broad training to do the jobs now handled al
most exclusively by men, thoroughly-trained 
technicians with a comprehensive knowledge of 
radio theory and technique, qualified operators 
who can hold down a c.w. circuit along with the 
veterans, specialized clerical workers with an 
understanding of radio and electricity to perform 
the unique tasks arising from the amazing devel
opments of modern warfare. 

There's no doubt that women can do these jobs 
efficiently. We've evidence enough of that now -
our own YL amateurs teaching radio to men, 
holding down important posts in the War De
partment, doing dozens of other specialized jobs. 
Over in England the W AAFs and WRENs work 
with radiolocators just as they serve as aircraft 
mechanics and armorers. Yes, they can do it -
provided they have the training and experience. 

And that's the job ahead - that of providing 

In the radio field the opportunities for 
service by women are exceptionally great. 
So much radio work, from production to 
operating, is the kind that can be done 
skillfully by girl workers. Thousands are to 
be found even now right in the heart of the 
production front - assembling, soldering, 
inspecting, adjusting - and thousands 
more are needed. These girls wind the coils, 
rivet the subassemblies, assemble the frail 
filaments and fragile grids, lay out the wir
ing harnesses and solder the connections 
in the radio equipment used by the fighting 
men. Their work falls into more than a 
score of classifications. One out of every 
five production workers in the radio indus-

* Assistant Editor, QST. 

Girls' radio class at Smith College. Dr. Yardley Been, 
W3AWH, instructor, at right. Lab periods cover soldering, drill
in1 holes in metal, eon1tmction of simple receivers. 
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Guest speakers at "graduation" of 17 new YLs from 
A WVS radio classes in New York. Left to Right: Major 
W. H. Moody, Second Co11'_s Area, representing the Sig. 
nal Corps; Lieut.-Comdr. Walter Freeman, Third Naval 
District; Mrs. Sara Sparks of Western Union; Dr. Edna 
Farrel Haskins of England; and Lenore Kingston Conn, 
W2NAZ, chairman of A WVS radio code cla~ses. 

this training. Fortunately it's a job that has al
ready been begun, with enough experience accu
mulated to make the bigger job ahead an easier 
one. There are some radio training courses for 
women now; in fact, there are a variety of them, 
corresponding to the wide range of tasks the vast 
potential army of girl war workers can perform. 
What is needed now is to establish a dozen such 
courses where one existed before - and even 
ahead of that to train the instructors for these 
courses. 

It's a job for our corps of YL amateurs if ever 
there was one. You two-thousand-odd licensed 
girl operators constitute the bulk of America's 
radiowise feminine population. Here is a mag
nificent opportunity for you to do your part of 
the biggest job America has ever faced - to take 
your places in the technical classrooms and the 
laboratories, on the firing line of science, where 
this war ultimately may be lost or won. 

The First Step 
The purpose of this article is to take the first 

step - to tell of the work that has been done so 
far. To see what's being done, let's take a look 
around at a representative selection from the 
groups and classes now functioning. 

Undoubtedly the biggest current activity in 
this field is that of the American Women's Volun
teer Service. A WVS classes have been organized 
in a number of major cities, and the extent of 
their activities is growing constantly. 

Probably the best and certainly the largest ex
ample of A WVS work is to be found in the greater 
New York Area. Over 27 classes have been formed 
in that region since the work was begun in April, 
1941. Nearly a thousand students are now en
rolled, with as many again waiting for new classes 
to start. Lenore Kingston Conn, W2NAZ, is 
chairman of code instruction, while Virgiline 
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Heffernan, W2OJT, takes care of theory. Other 
YLs engaged in instruction in these classes in
clude W2NSL, W2NRC, W2NFR and W2MYY. 

The standard of graduation in these classes is 
passing of the Class-B amateur license exam. Most 
classes meet three times weekly, and all work is 
voluntary. 

The first New York AWVS class was officially 
"graduated" the evening of February 27th, when 
seventeen women were formally presented with 
their Class-B amateur tickets. This was the first 
group to complete their training to the point of 
actually going down to the Federal Building to 
take their examination, and the occasion was 
celebrated with impressive exercises at the New 
York Times Hall, where Kathleen McLaughlin, 
women's editor of the Times, acted as hostess. 
W2NAZ was the presiding chairman and intro
duced the guest speakers, including Major W. H. 
Moody of the Second Corps Area Signal Office, 
Lieut.-Commander Walter C. Freeman of the 
Communications Division of the Third Naval 
District, Sara Sparks, personal service director of 
Western Union, Dr. Edna Farrell Haskins of the 
English Administrative Office, and Ed Baunach, 
W2AZV, SCM for New York and Long Island, 
representing ARRL. 

AWVS Ceremonies Broadcast 
During the ceremonies, which were broadcast 

over WMCA, Commander Freeman told the 
audience of several hundred persons that he did 
not know "why women shouldn't be as well 
fitted as men to be radio operators." In fact, he 
added, "their reflexes are probably more sensitive 
than men's, and they should be better." 

Major Moody told of the importance of ama
teur contributions in the field of radio. In the 
Second Corps Area, he said, 400 women had al
ready replaced men, and there were still more 
opportunities for women to share in the work of 
the Signal Corps. He told also of the work of 
Viola Grossman, W2JZX, both in the civilian 
sphere and in training soldiers at Fort Dix to be 
radio operators. 

Both Commander Freeman and Major Moody 
stressed the value of teleprinting ability and sug
gested that instruction in this field be included in 
all women's radio training courses. 

Mrs. Sparks, who was in charge of the Western 
Union Telegraph School which trained wire oper
ators for the Signal Corps during the last war, con
gratulated the YL graduates on their accomplish
ments and said she hoped it would not be long 
before they were called into service by their coun
try. Dr. Haskins spoke of her experiences in Eng
land and told of the fine communications work 
being done there \:>y women. She declared that 

_over a million English women were in the service 
of their country in an active capacity, and that 
quite a few of them were aiding in radio and tele
graph work. 
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The whole occasion was one to inspire not only 
the "graduates" but also the instructors. "The 
events of the evening gave one the impression 
that there is hope, after all, that women will have 
an opportunity to help out as radio operators," 
said Mrs. Conn. "I tried to get over the point 
that the discipline of their radio training has 
made them efficient and accurate workers - and 
surely that should qualify them for communica
tions work." 

Many of those who qualify in the A WVS 
classes, as well as an increasing number of previ
ously-licensed YLs, are going on to take addi
tional training in order to qualify as instructors. 
Thus not only is their training put to immediate 
service, but the circle of trained operators and 
technicians grows constantly larger. 

Problem of Recognition 
The question of getting recognition for their 

work and finding posts for their graduates has 
been of grave concern to the sponsors of these 
classes - as indeed it has been also to those in 
many other types of civilian activity and training 
in this war. The urgent need they so grimly fore
see is not yet apparent to many of those in au
thority. Yet they persevere, knowing that sooner 
or later their country will call. 

When the going gets especially tough they con
template the example of one of their sisterhood 
who has made the grade - Mildred ("Mickey") 
Marglin, ex-W9ZTU, who became the Army's 
first woman radio operator January 26, 1941. She 
won recognition handling traffic over ham nets 
for the cavalry at Fort Knox during maneuvers, 
was offered a job at the Army's WTY, and thus 
became the first girl ever allowed to sign herself 
"Radio Operator, U. S. Army." Now in her sec
ond year in the service, she has received offers 
from various other branches with enticin\prom
ises of promotion, but prefers to remain, at her 
present post as senior Civil Service operator at the 
Post Signal Office, Fort Knox. 

And it is from there, from the depths of 
her own experience, that she sends the fol
lowing words to her aspiring sisters: "From 
experience, I know it will be a very tough 
grind for the weaker(?) sex. It is no bed of 
roses. No favors are asked and you are not 
treated as anything but one of the fellows. 
Success and luck to you." 

Yet they carry on. The radio classes of the 
Massachusetts Women's Defense Corps, spon
sored by the Massachusetts Committee on Pub
lic Safety, are a case in point. This Corps has 
conducted two night classes and one day class for 
some months past, and recently has started one 
more day class. In addition, it is planned to recall 
all of the active personnel for refresher courses. 

The training course, which is in charge of 
Emily Saltonstall, daughter of Massachusetts' 
governor, includes instruction in chemical war
fare, ARP, first aid, code and theory. Students in 
the first graduating class of about twenty girls 
assembled a transmitter for the 40-meter band 
which proved "most successful." 

"Our original purpose was to send the students 
out with our mobile units so that we could keep in 
contact with their progress," says Miss Salton
stall. "But," she continues, "we have not been 
able to do this, of late, because of the Defense 
Communications·Board. Our activities have been 
considerably curtailed due to this order so that 
many of the girls have been teaching other sub
jects, such as first aid or chemical warfare, while 
waiting for a decision from the DCB as to our 
future set-up." 

YLRL Active 

As would be expected, the YLRL is highly active 
in the field of training women by radio. A number 
of members of this organization have either 
started local classes, enrolled as A WVS instruc
tors or are teaching in the Army. Nothing like a 
complete list of the YL participants in this work 
is available, but the following are typical in
stances from the March issue of YL Harmonics: 

Ruth Mask, W9WCW, is teaching code to co
eds as part of an Army-sponsored program at the 
University of Wisconsin. Bea Austin, W7HHH, 
has a class of twenty civilian students. Helen 
Davy, W4GFO, teaches two classes of potential 
selectees. Elizabeth Zandoninni, W3CDQ - who 
was a uniformed radio instructor in World War I 

It is truly no bed of roses for women in 
radio - and least of all for teachers and 
students in the women's radio training 
courses. Not only is there a lot of hard work 
and study and a total absence of glamor in 
the business of learning radio code and 
theory, but there is the added problem of 
stimulating continued interest in these train
ing activities in the face both of official dila
toriness in setting up civilian defense com
munications systems. 

First graduates of A WVS radio classes receiving certificates 
and being congratulated on passing Class-B amateur exam., 
Feb. 27th, New York Times Hall, New York City. 
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and a second 1ieutenant in the Signal Corps - is 
back in harness teaehing code classes in Wash
ington. Frances McGiveney, WIMDW, has three 
young boys of her own but finds time for code 
classes for local boys and girls in connection with 
her defense work. 

And so it goes - dozens of our YL amateurs 
teaching, hundreds of others acquiring further 
training, taking commercial exams, preparing 
themselves for future need. 

Apart from the special training courses being 
organized by and on behalf of women, many are 
found attending the general courses being organ
ized in the radio field. A check of typical ESMDT 
training classes shows a feminine enrollment av
eraging between 10 and 20%, for example. The 
commercial training schools, too, now find the 
number of women in their classes to be rising. In 
fact, not a few of the graduates of the "primer" 
classes go on to the technical schools and colleges 
for advanced training. A great ~any A WVS stu
dents in the greater New York area have done 
just that, according to W2N AZ. 

There is another phase of this training program 
that deserves comment, as well. It is that pro
vided by the girls' schools and colleges of the 
country, as a part of their regular curricular ac
tivity. Illustrative of these courses is that con
ducted by the Department of Physics at Smith 
College, Northampton, Mass., headed by Dr. 
Yardley Beers, W3A WH. 

Smith is, of course, one of the leading girls' 
schools of the country, and it was in the forefront 
in establishing radio training. 

Courses of two different types are being c0n
ducted at Smith at present. One course does not 
count for college credit and is designed not to 
qualify the student for anything in particular but 
rather to stimulate interest in the general subject 
of radio. "This course was conceived last fall 
when we did not have a very clear idea of what the 
government needed, but we thought that we could 
make a contribution to defense by stimulating in
terest in radio," says Dr. Beers. The course was 
designed so that those who completed it could 
pass the amateur license examinations without 
much extra study. 

The non-credit course meets for two and one half 
hours one evening a week. The first fifteen or 

(Continued on page 86) 

In line with the call for augmented 
radio training programs, Jean Hudson, 
WSBAK, makes a plea in the adjoining 
column for adoption of radio training at 
an even earlier stage - in boys' and girls' 
iubnner camps. Particularly timely now 
with the opening of such camps but a 
few weeks off, her advice is worth heeding 
by those in a position to do something 
about it. 

i2 

Teaching Radio In Summer Camps 
BY JEAN D1JDSON,* W3BAK 

ABOUT forty years ago Marconi made 
some experiments which developed into what we 
know to-day as radio and, more particularly 
ham radio. From the time of spark-gaps and th~ 
sprawling transmitters of the earliest hams to the 
very _latest of all-but-commercial rigs, this en
trancmg hobby has captured the minds and imag
inations of countless enthusiasts. 

While radio was in the very early stages of its 
development a new idea in the way of entertain
ment and amusement was introduced and gradu
ally gained popularity among the youth of the 
country. To-day summer camps are numbered by 
the hundreds and campers aggregate thousands of 

Jean Hudson, W3BAK, has been a licensed amateur 
since she was 8. At the age of9 she won the world's code 
speed championship (Class E) at the ARRL convention 
at A Century of Progress in Chicago in 1933. 

boys and girls from Maine to California. It was 
inevitable that two such great hobbies should be 
combined, though strangely enough the collabora
tion was not brought about, at least officially 
until a very few years ago. ' 

In girls' camps, understandably enough, radio 
was slower to make its appearance. This is due to 
the fact that, though not essentially so, ham radio 
has always seemed more of a man's hobby. In fact 
(though I make this statement with some trepida
tion) I believe that our station at a girls' camp in 
New Hampshire was probably the first, and no 
doubt still is the only, official camp installation in 
the country. If I am correct in this statement I 
feel that it is unfortunate because, whether for 
boys or girls, it's hard to conceive a better hobby 
to combine with the outdoor activities of camp 
life. 

There was some doubt at first in the mind of the 
directress concerning the possible advantages of a 
station, especially as ours was a girls' camp. The 
expense of the equipment was one consideration 

(Continued on pag• 9,!) 

*660 Riverside Drive, New York City. 
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A Simple Light-Beam Communication System 
Transmitting Yoke with a Plashllght 

BY JAMES B. STEVENS.* W6PCB9 AND 
ELEANOR C. STEVENS.* WOTOY 

If you have a speech amplifier and can 
buy, borrow or beg a phototuhe, light
beam communication is well within 
your grasp. Here's a simple and practical 
system that any ham can put into 
operation with a minimum of expense 
and trouble. 

THE following method of light-beam com
munication has been found to be entirely satis
factory for short range work. With the simple 
equipment described here, consisting of a modu
lated flashlight-lamp transmitter, phototube pick
up and an audio amplifier, a distance of well 
over ¼ mile has been bridged. At this distance 
the spot of light, in spite of the so-called focusing 
flashlight used, was over 20 feet in diameter. If a 
parabolic reflector of sufficient size were used 
to reduce the size of this spot to a few feet, dis
tances of several miles would be entirely possible. 

As shown in the drawing, Fig. 1, the audio 
amplifier is identical to most speech amplifiers 
used in amateur or public address work except 
that there are two input channels, one excited by 
a gas phototube and the other by a crystal micro
phone. A transformerless carbon microphone 
input circuit is shown in Fig. 2. The output with 
this latter method is slightly greater than with 

* Formerly Tucson, Ariz.; present address 1551 Pennock 
Road, Pittsburgh, Pa. 

the crystal microphone but is not as great as with 
the conventional transformer-coupled circuit. 

The "beam head" is an ordinary three-cell 
focusing flashlight. A fiber disc of the same 
diameter as the flashlight cell is used to insulate 
the spring contact in the screw cap from the 
battery. A small hole is punched in the center of 
this disc and a wire is pulled through. A drop of 
solder is sweated to it for a contact. A hole is also 
drilled in the screw cap to bring this connection 
to the outside. The other side of the circuit is 
soldered directly to the screw cap. A close-up 
view of the cap and insulating disc is given in one 
of the photographs. 

In this method of light-beam transmission the 
beam head is connected to the voice-coil winding 
of the output transformer of an audio amplifier 
having a few watts output. The audio current 
from the transformer is impressed upon the 
direct current used to light the flashlight bulb, 
in the same way that the d.c. input to a C!ass-C 
r.f. stage is modulated. Care should be taken not 
to turn the audio gain up too high or the light 
will be burned out. 

We are not sure just exactly what takes place 
when the light beam is modulated. At first we 
thought the increase and decrease in brilliance of 
the light caused audio voltage in the phototube 
circuit, but we can't see how the temperature of 
the filament can change thousands of times a 
11econd. (The frequency range is approximately 

50 to 5000 or 6000 c.p.s.) We have come to 
the conclusion that the a.c. passing through 
the hot filament causes it to vibrate at audio 
frequency and in turn modulate the light 
beam. An ordinary flashlight pointed at the 
photo-tube and tapped with a pencil or 
other solid object will give a bell-like tone 
at the ·receiving end, proving that mechan
ical vibration will produce sound.1 

Most any auto-radio set having a sepa
rate speaker can be used for transmitting, 
when portable work is to be done. The speak
er cable usually will consist of a common 

The complete communication system. The audio amplifier is 
arranged for either microphone or phototube input. The reading 
glass at the left end of the cha1Bis ia mounted so that the incom• 
ing modulated beam is focused on the sensitive surface of the 
phototube through a half.inch hole in the shield can. The 
flashlight provides the light-beam, which is modulated by the 
output of the amplifier. 

1 This effect is a difficult one to explain, considerins; 
the fact that the intenritu of the light at the photo
tube must vary if an alternatina current ia to be •et 
up in the tube's output circuit. If filament vibration 
is the cause, it should be possible to modulate the 
beam by placing tho lamp in a varying magnetic field. 
This experiment was tried a.t WlANA and gave en
tirely negative result.I. - EDITOR. 
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A close-up of the insulating disc inserted in the end 
of the flashlight so that audio power can be introduced in 
series with the d.c. for modulation. 

ground lead, a 6-volt d.c. hot lead and the voice
coil lead. If a small 6-volt bulb is connected be
tween the 6-volt lead and the voice-coil lead, the 
filament can be modulated and used to test the 
·beam receiver at a distance. The beam head can 
also be connected from the voice-coil lead to 
ground. 

The light-beam receiver (which also has several 
other uses, as will be described later) is shown 
in the photographs. Circuits and design need not 
be discussed, since most amateurs have their own 
ideas on tube line-up and placement of parts. 
Care should be taken to shield the photo tube and 
microphone circuit completely; an interstage 
shield and chassis bottom plate are highly recom
mended. We have also found that it is advisable 
to have the power supply on a separate chassis. 
The inside of the phototube shield should be 
painted flat black and the opening through which 
the light is introduced should be covered when not 
in use, to keep strong light out. For use over 

distances of several hundred feet or less one 605 
stage in the amplifier may be omitted. We used 
an RCA 923 tube, but any gas phototube can be 
substituted if the manufacturer's specifications 
are followed. Your local movie house can be a 
source of supply of used tubes. 

When the audio unit is completed and working, 
turning on a 110-volt a.c. lamp and allowing some 
of the light to strike the phototube should give 
a 60-cycle note in the speaker or 'phones, when 
S 1 is in position "R." With a microphone in 
J1 and with S1 in position "S," the unit can be 
used as a p.a. system. A speaker (p.m.) with a 
6-ohm voice coil is plugged in J 2. Monitoring 
phones are used in J 4. The beam head is con
nected in through J a when the unit is being used 
to transmit or relay. The speaker is disconnected 
when the beam head is in Ja. One section of S1 
removes the voltage from .the phototube and 
discharges C1 when in position "S." 

To receive a modulated beam, S1 is in position 
"R," with a speaker in J 2 or headphones in J ,. 
To transmit over a beam of light S1 is in position 
"S" and the beam head is in J 3. This disconnects 
the speaker from the output circuit, but 'phones 
can be used for monitoring. With S1 in position 
"S" and the beam head in Ja the unit can be 
used to relay a signal being received, again with 
the 'phones used for monitoring. For public 
address work, S1 is in the "S" position, the 
microphone in J 1, the speaker in J 2 and the beam 
head removed from J 3. As a listening device, the 
speaker and beam head are removed and the 
'phones used (a speaker can be used if the micro
phone is far enough away to _prevent feedback). 
Airplanes can be heard several minutes before the 
ear can detect them. In our experiments using 

(Oontinued on pao• 98) 

Fig. 1 - Modulator-amplifier circuit for light-beam communication. 
C1 - 2-µfd. paper. 
Ci, Cu - 0.01-µfd. paper. 
Cs, Ce, Cs - 5-µfd. electrolytic, 25 volts. 
C4 - 0.1-µfd. paper. 
Cs - 0.002 µfd. 
C1 - 0.008 µfd. 
C10 - 50-µfd. electrolytic, 50 volts. 
Cu - 0.005-µfd. mica. 
Ca - 8-µfd. electrolytic, 450 volts. 
R1 - 3 megohms, ½ watt. 
fu-2 megohms, ½ watt. 
Rs, R1, Rio - 2000 ohms, ½ watt. 
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R4 - 2.5 megohms, ½ watt. 
R5, Re, R12 - 0.5 megohm, ½ watt. 
Rs - 0.25 megohm, ½ watt. 
Ru, Ru - 0.1 megohm, ½ watt. 
Ria - 600 ohms, 1 watt. 
S1 - D.p.d.t. rotary switch. 
J1, Ja - Closed-circuit jack. 
J2, J4 - Open-circuit jack. 
T1 - Output transformer, 6V6 to 6-ohm voice coil. 

Lens - 3- to 4-inch reading glass. 
Shield on 923 ia a National type J30 with ½•inch hole 

for admittin1 light to phototube. 
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Yhpargotpyrc Ni Detseretni? 
Solution of an Elementary Type of Cipher 

BY JOHN HUNTOON,* WILVQ 

Amateur interest in the science of cryptanalysis has formerly been limited principally 
to correspondence training courses of the AARS and NCR. Now that our ragehewing and 
DXing and traffic-handling activities have been shelved for the duration and we are devot
ing more time to non-operating aspects, there may be more widespread interest in the fas
cinating science of secret communication. The purpose of this article is to describe briefly 
a simple application of elementary cryptanalysis, and to solicit your expression as to 
whether or not you would he interested in a series of articles dealing with the subject in 
detail. If you would, drop the Editor a note. 

IN THE field of secret communication 
there are many schemes such as secret inks and 
masked letters, but in the case of material to be 
transmitted by radio there are but two general 
systems: code and cipher. A code system, wherein 
a phrase or entire sentence of plain English text is 
represented by a single word, is far too complex of 
analysis for amateurs to consider as a field of 
study. The second system, cipher, consists of a 
mechanical substitution for, or rearrangement of, 
letters of the plain English text. Because the 
cipher systems follow orderly, mechanical rules 
for the most part, a person with some knowledge 
of the makeup of the English language and alpha
bet is capable of analysis and solution of the 
simpler cryptograms in this class. 

There are two basic kinds of cipher. The first 
is transposition, wherein the letters of a plain text 
message are rearranged by some orderly method to 
make a new text, apparently unintelligible. For a 
simple example, the word "the" might be written 
as "eht," or "hte." (The title of this article is a 
simple transposition cryptogram of this type.) 
The second kind is substitution, wherein the let
ters of a plain English alphabet are replaced with 
substitute symbols which may be letters, numbers 
or other signs. If we decided to make the first 
three letters of our cipher alphabet GQN, for ex
ample, replacing the usual abc, we would then 
write the word "cab" as "NGQ." In complex 
substitution ciphers, a plain text letter may be 
represented by a great number of different cipher 
letters according to a prearranged key. 

Here's an example of a simple cryptogram, 
with the text divided into letter groups of five for 
convenience in transmission just as we might 
receive it over the air: 

GSVZN VIRXZ MIZWR LIVOZ BOVZT 
FVRHG SVMZG RLMZO ZHIILX RZGRL 

* .Aasistant Secretary, ARRL. 
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MLUZN ZGVFI IZWRL LKVIZ GLIHR 
MGSVF MRGVW HGZGV HLUZN VIRXZ 

We want to find out what its plain text says
and that's not very hard to do, in this case. Here's 
how: 

We know that the English language is so con
structed that in any large amount of text each 
letter will appear, on the average, a certain num
ber of times. E, for example, is the most frequent, 
appearing an average of 13 times in every 100 let
ters. The order of frequency of appearance is 
approximately e t a o n 1 r s I h d u c m p f w 
y b g v k q J x z. The occurrences of vowels 
aeiou constitute about 40% of the total, the con
sonants lnrst about 30%, a total of approxi
mately 70%, while the low-frequency group 
Jkqxz accounts for about 2%. By counting the 
letters in our cryptogram and comparing that 
count with the standard frequency tables, we can 
learn a good deal about our message; so we make 
a tabulation as shown below. There happens to be 
a total of 100 letters, which will make our later 
calculations simple. 

A J s II I 
B K I T I 
C L J.l-lf Ill I u II 
D M J.lftl V mtl-l-ltl/ 
E N II I w Ill 
F Ill 0 111 X II I 
G .J..ltt./.Ht' p y 

H J.ltf I Q z UH J.Ht J.Ht I 
I UH Ill R UH- utr 

Now, if our message is a transposition consisting 
simply of a rearrangement of letters, all the letters 
will retain their normal frequency and group 
counts will be normal. Totalling the aeiou group, 
however, we find it constitutes only 13% of the 
text; lnrst, 26%; jkqxz, 20%. With such wide 
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divergences from the normal, evidently other let
ters have been substituted for the plain text let
ters. If this is true, whichever letters were chosen 
to represent aelou, lnrst and jkqxz should total 
about the same as the standard counts. So we 
total the ten highest and five lowest frequency 
letters in our cryptogram, as approximate equiva
lents of these test groups, and find as follows: 

ZVRGL, 57%; IHMFN, 26%; ACDEJ, 0% 
(We might have used 0, S, W or X in place of 
F, N, since each has the same appearance fre
quency; similarly in the low-frequency group, 
which includes letters not appearing at all, we 
might have used P, Q or Y.) 

While the first group is quite high, in a short 
text we may expect to find such variations in 
count. A better check is to compare the appear
ances of the first ten frequent letters of cipher text 
to the normal (70%) for plain text, since we can
not always be certain that each group of five 
divides up correctly when we make our assump
tions; even this is fairly high, but permissible in a 
text of this length. In this particular test, high
frequency groups may be higher than normal, low
frequency groups lower than normal - but not 
vice versa. The low-frequency group here shows 
nil, which is excellent particularly in a text as 
short as this. (If the tabulation of these groups 
had shown a more even distribution, or less dif
ference between high- and low-frequency groups, 
we would have been confronted by a multialpha
bet cipher and would start looking for a "period" 
- which is quite another story.) We decide, 
then, that our cryptogram was prepared by 
"simple substitution," and our task now is to de
termine which cipher letter represents which plain 
text letter. In the analysis below, to avoid con
fusion, we shall follow custom and use capitals 
for letters of the cipher text, lower case for letters 
of the plain English text. 

We cannot always assume that the highest fre
quency letter of our cryptogram represents e, the 
next highest t, and so on, because variance is in
evitable in different texts and particularly so in 
one this short. But we can apply some rules to 
determine. pretty closely which represents which, 
and then finish solution by trial and experi
mentation. Of our cipher high-frequency group 
ZVRGLIMH, we wish to determine probable 
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letters. We know that in English text, letters ap
pearing next to low- and medium-frequency let
ters are usually vowels. So we take the lower
frequency cipher letters BKTUXFNOSW and 
list them as they appear in the message together 
with the preceding and following letters in each 
ease, thus: 

ZBO 
LKV 
ZTF 
LUZ 

RXZ 
LXR 
TFV 
VFM 

VFI 
ZNV 
VOZ 
zoz 

BOV 
GSV 
VWH 
ZWR 

Counting the number of appearances of our high
frequency letters ZVRGLIMH as "contacts" of 
these low-frequency letters, we find: 

Z-9 V-9 R-3 G-1 L-3 1-1 M-1 H-1 

Z and V are shouting "vowel" to us, and prob
ably R and L are likewise, while the letters 
GMIH behave like consonants. ZVRL probably 
represent our English high-frequency vowels 
eoal; GMm probably represents the tnrs 
consonant group. But which? Our approach to 
solution can now make use of the fact that, just 
as some letters have much higher frequencies in 
English than others, so do two- and three-letter 
combinations called "digraphs" and "trigraphs." 
Some of the most frequent are: 

th on er re an he ar en at t1 te 1n ha on It es 
st or nt hi ea ve co de ra ro Ii rl io le nd ma 
the lng and tha ion ent for tlo ere her ate 
ver ter atl 

Because of its frequency in our cipher text, 
probably Z represents e. Then ZN and ZG, which 
we find repeated several times, would make ex
cellent digraphs such as er, et, es, in English 
words. But wait: notice the digraph VZ, two 
letters we have determined are vowels. When two 
vowels in English come together, the combina
tion is nearly always ea, lo, or ou. The latter 
two are improbable since the appearances of V 
and Z are too frequent for 1, o, or u, but the count 
reasonably jibes for e and a. Checking the di
graph tables, we find good prospects for the e and 
a combinations on this basis, so we assume that V 
is e, and Z is a. Checking mutual contacts of 
other cipher letters we have assumed to be vow
els, we find RL; it offers no encouragement as on, 
since the occurrence of L is too high, but its 

ALLAR£/.lOT / 
Qoflc SOEAS'/. 
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appearances are excellent to represent plain text 
lo. 

Now, making further use of our digraph and 
trigraph tables, let us attempt to assign English 
equivalents to as many other letters as we can. 
Some of them may be wrong, of course; by mak
ing definite assumptions only when reasonably 
logical our percentage error will be small, how
ever. The word "the" does not often appear in 
telegraphic texts, but that frequent trigraph may 
be present in such combinations as "then," 
"there," "other." We have decided that plain 
text tis represented by one of the high-frequency 
consonants GIMH. Let us now try to locate a 
repeated cipher trigraph beginning with one of 
those letters, ending in cipher V (for e), and 
with a second letter of medium frequency (for h). 
We find GSVappearing three times; since the in
dividual letter-frequency counts check, since we 
note appearances of cipher digraphs ZG for at, 
RG for it, GR for ti, GV for te, and since we 
find S (h) often preceding V (e) but never fol
lowing it, we may decide our assumption is 
correct. 

It is well now to write the cipher text on a 
sheet of paper, leaving a space or two between 
each letter and triple spacing lines. As we go along 
we insert under each letter the assumed plain text 
equivalent, thus: 
GSVZNVIRXZMIZWR 

thea e l a a l 
etc. 

With this in view, we can often determine addi
tional letters by logical guessing at probable 
words, confirming assumptions only when the 
frequency count reasonably bears them out, and 
thereby finish solution. As a matter of fact, our 
cryptogram is at that stage now. More difficult 
ones than it will require somewhat more analy
sis, a few suggestions for which follow: 

Let us refer again to our digraph tables. We 
find repeated cipher digraphs VI, VF, which, 
since we have V = e, probably represent fre
quent plain text digraphs en, er, or es. We can 
be doubtful of es and en as possibilities since we 
find both cipher digraphs reversed as IV and FV, 
whereas plain text ne and se are not frequent oc
currences. Since cipher Fis quite low in frequency 
it cannot be plain text r, so I must represent r. 
To determine what letter represents n, we look 
for a possible cipher V-T for ent - without suc
cess. But we have RL representing lo, and find 
the repeated cipher trigraph RLM; since the 
frequency count of cipher M approximates that 
of plain n, we can logically assume M is n, so 
RLM is ion. By filling in under the cipher text 
each plain text Jetter we have so far evaluated 
(nine in all), we can now easily guess words and 
complete the solution. 

Constructing an alphabetic table of equiva
lents, we find that our cryptogram was prepared 
with an alphabet as follows: 
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ABODEFGHIJKLMNOPQRST 
y ut sr ponml lhg 

UVWXYZ 
f e d c a 

and we immediately notice the second (plain) line 
appears to be simply a reversed (reciprocal) alpha
bet, so we can complete the gaps. (Actually there 
is a quicker method of solution of this particular 
cipher, but we chose the one which more com
pletely could demonstrate the simpler analytical 
procedures.) 

This was, of course, an extremely simple cipher, 
as cryptograms go. With a little study of the 
mechanics of the English language and its pecu
liarities, however, we Cl!Jl become reasonably ex
pert in solving more difficult ones. Of great im
portance is the following of a definite routine in 
analysis, preparing detailed char.ts and tables of 
the cryptogram's letters, making assumptions 
only when confirmed by reason - and most of 
all, having great patience. It's a satisfying pas
time, and one that offers plenty of mental chal
lenges. 

Meanwhile, here are a few to try on your own 
book. Remember first to determine the type of 
cipher - whether simply a rearrangement of the 
letters as in transposition, or a substitution for the 
letters, in which case letter frequency counts will 
not be the same as.in English. 

(1) ESNEO ILSRO TAREP OSSAL CDNOO 
ESENO HPELE TOIDA RROFN OITAN 
IMAXE 

(2) YUOTI DHRSA SMLAT IOEOW NFNTE 
ETSIPESHSN 

(3) QNPIQ NPLPV PHDHU DMBQI HQNPO 
LIBQJ ILANI VPLFI ICDHU BRPBT 
QDOTF MAPHP DHQNPVBFFP YBGDF 
PRPHP BQNGY JFBAP IOLPM DSPHA 
PMQIJ 

Amateurs wishing a detailed elementary text
book on the solution of ciphers can secure "Ele
mentary Cryptanalysis," by Helen Fouche 
Gaines, from the American Photographic Pub
lishing Co., Boston, price $3.50, postpaid. The 
Cryptogram ($1.00 per year), official organ of 
the American Cryptogram Association, Burton, 
Ohio, is excellent material for the intermediate 
or advanced analyst. 
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A 112-Mc. Transmitter-Receiver Combination 
Siniple Gear Which is Beadilg Adaptable to Cir,ilian 

Defense Coinniunication 

BY J A.MES W. BRANNIN.* W&OVK 

IN PLANNING and building the 112-Mc. 
transmitter and receiver to be described, three 
objectives were kept constantly in mind. The 
first - and most important -was to make a 
non-radiating receiver and at the same time one 
that was simple to build and adjust. The second 
was to use old parts and easily-obtainable stand
ard tubes - components to be found in the junk 
box or in discarded rigs. The third was to build 
the unit so it would work with emergency power 
from vibrapacks or dynamotoni and also with 
power supplies already built for lower-frequency 
rigs. 

Transmitter and receiver are both built on the 
same chassis, as shown in the photographs. A 
modulator for the transmitting oscillator also is 
included. The chassis is6½ by 12½ by 3 inches 
and the panel is 13½ by 7 inches, both being 
made of No. 20 gauge galvanized iron. The baffie 
shields above and below the chassis are of No. 24 
gauge galvanized iron, cut to fit and soldered in 
place; the necessary holes for wiring through the 
shields were cut before they were soldered to the 
chassis. 

Receii-er Circuit 

The receiver is of the type described recently in 
QST.1 It is a simple superhet using only four 
tubes: 1232 mixer, 605 high-frequency oscillator 

* Southern Pacific Telegraph Office, Tucson, Ariz. 
l Brannin, "An E,cperimental 112-Mc. Receiver," QST 

December, 1941. 

A panel view of the combination transmitter and 
receiver for 112 Mc. The large dial on the right is the 
receiver-oscillator tuning control. The send-receive 
•witch is below this dial. The d.p.d.t. knife switch is for 
antenna changeover; just below it is the mixer tuning 
control and below the latter is the second detector 
regeneration control. The large pointer knob at the left 
is the transmitting oscillator tuning control. The jack is 
for the carbon microphone. 
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6J5 superregenerative second detector operating 
on 20 Mc., and a 6C5G audio amplifier. The sen
sitivity and selectivity with this type of receiver 
are better than can be secured with the average 
112-Mc. superregen receiver, and radiation is 
eliminated. No great amount of experience is 
necessary for aligning it properly, and no special 
test equipment is required. 

The circuit diagram of the receiver is shown in 
the upper part of Fig. 1. The mixer input circuit 
is inductance-tuned by means of a "gadget" con
sisting of a copper plug cemented to a thin piece 
of celluloid 3 inches long and ½ inch wide. The 
celluloid strip is fastened to a small angle bracket 
to the right of the 1232 mixer coil, and is brought 
up at an angle so that the copper plug will go into 
the grounded end of the mixer coil without touch
ing it. The plug is a %-inch piece of ¾ 11-inch cop
per tubing. A piece of small fishline is brought 
from the upper end of the celluloid strip to the 
panel and then through an "eye" and over to the 
tuning control. The eye is a piece of No. 18 copper 
wire soldered to the panel and then bent into a 
small ring so that the string will slide through it 
freely. The control for this gadget is made as 
shown in Fig. 2. 

In lining up the mixer circuit, care should be 
used to see that the copper lug is not too far inside 
the mixer tank coil. The padder, C1, should be 
adjusted so that the circuit is resonant at 116 Mc. 
with the copper lug just barely inside the end of 
the coil. The circuit will resonate at 112 Mc. with 
the lug about ¼ inch away from the coil if this 
procedure is followed. If the lug is used too far 
inside the coil the losses in the circuit will increase. 
This method of tuning was used in preference to a 
variable condenser as a means of securing a better 
L/C ratio; in this case it was possible to put l½ 
more turns on the coil than could be used with 
condenser tuning. 

Injection of the 605 oscillator voltage into the 
1232 mixer circuit is secured by bringing one 
piece of No. 22 insulated hookup wire from the 
grid end of the mixer coil and another piece from 
the center of the oscillator tank coil, then twisting 
the two together for a distance of 1 inch to form a 
small capacity. The oscillator coil, °£2, should be 
pruned, if necessary, so that it operates at the 
proper frequency with the padder, Cs, at half or a 
little more than half capacity, to give fairly high 
C in this circuit and thus stabilize the oscillator. 

Grounds in the mixer and oscillator circuit• 
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should be made to one point 
on the chassis in each stage. If 
it is necessary to separate 
these ground connections 
more than a half inch or so it 
would be advisable to run a 
heavy copper wire between 
the two ground points. 

Two wires were used for 
the filament circuit through
out the receiver, even though 
one side of the filament circuit 
is grounded in the transmitter 
section. This was done to keep 
the filament circuit balanced 
and to minimize ripple in the 
h.f. oscillator circuit. 

The i.f. transformer is of 
the "open air" type, the coils 
being wound on ¾-inch bake
lite forms ¾ inch long and 
mounted on small angle 
brackets so that the coupling 

The various sections of the unit are boxed off by baffle shields as shown in 
this bottom view. The modulation choke is in the upper right-hand compart
ment. Other components are readily identifiable. 

between them can be adjusted for maximum 
input to the second detector. The windings 
should be connected so that the plate end 
of the detector coil is nearest the "cold" or 
"B" supply end of the mixer plate coil. The 
superregen detector and audio circuits are both 
conventional and may be altered to suit other 
types of tubes. Some experimenting with different 
grid leak values in the detector circuit and with 
different values of by-pass condenser C16 may be 
advantageous in securing good superregen action 
in this circuit. 

The antenna coil is air wound with two turns of 
No. 16 enameled wire. Its diameter is slightly 
larger than that of L1 so that it will fit over the 
grounded end of L1 with about ½-inch clearance. 
The No. 12 wire from the antenna change-over 
switch on the front panel is supported by a thin 
piece of celluloid at a point just above L1 where 
the antenna coil is soldered on. 

The send-receive power switch, 81, can be any 
type of double-pole double-throw switch that will 
handle 300 volts. The one used in this rig was 
taken from an old b.c.l. receiver. The voltage 
divider, Rio, is used to drop the supply voltage to 
150 for the receiver section. Other resistances 
might be used, so long as they have sufficient 
power rating and are not over 30,000 or 40,000 

This outfit, built last fall, had a good 
tryout before the close-down, gave excel
lent performance. Low cost and sim
plicity of construction were primary 
objectives in building it. The construc
tional arrangement readily can be varied 
to suit special needs for portable opera
tion in 112-Mc. civilian defense nets. 
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ohms. Lower-resistance dividers give better regu
lation for the receiver voltage. The full 150 volts 
is applied directly to the plate of the high-fre
quency oscillator. This minimizes pulling by the 
mixer circuit, since this comparatively high volt
age gives plenty of output so that loose cou
pling can be used between the oscillator and 
mixer. 

Receiver Alignment 
After the rig has been wired and checked, the 

voltage should be measured to see that tap on Rio 
is at a point where 150 or 160 volts is applied to 
the receiver section. Next remove the mixer and 
the oscillator tubes from their sockets and check 
the frequency of the superregenerative detector. 
Very loose coupling should be used between La 
and L, at the start. The detector will generate a 
loud hiss over a broad section of the dial on a 
standard superhet receiver, so that it is easy to 
set the frequency at approximately 20 Mc. by 
adjusting the padder, C13. After the superregen 
detector is tuned up and found to be regenerating 
properly, C5 should be tuned to resonance, which 
will be indicated by a tendency to pull the detec
tor out of regeneration. The coupling between La 
and L4 should be as tight as possible while still 
permitting smooth regeneration. After this ad
justment is completed the 6C5 and 1232 tubes 
should be replaced; a slight readjustment of 
the i.f. circuit will be required when this is 
done. 

The front end of the receiver may be adjusted 
by using a locally-generated 2½-meter signal, 
preferably from an oscillator several feet away 
operating at as low plate voltage as possible. With 
C1 and C1 set at about half capacity, carefully 
tune Cs with an insulated adjusting tool until the 
signal is heard. Then tune C1 to resonance. To get 
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the correct setting for C1, the band extremities 
must be known. The local signal-generating oscil
lator can be calibrated for this purpose by means 
of Lecher wires.2 The copper lug should be about 
¾ inch from the end of Li when lining up at 112 
Mc. With the receiver set at this frequency and 
with the superregen detector just barely on the 
edge of superregeneration a faint swish will be 
heard when C1 is tuned through resonance. When 
this adjustment is completed it will be found that, 
as the copper lug is pulled toward the coil by the 
tuning control (tuning gadget and control string), 

2 "A Lecher Wire System for U.H.F. Measurement," 
QST, October, 1941. 

Fig. 1 - Circuit diagram of the 112-Mc. transmitter• 
receiver, Both shields of the 1232 should be grounded. 
Cx - Oscillator-mixer coupling condenser; see text. 
C1, Os, Cs, C1a - 5-35-µµfd. midget padder. 
Ca, Cg, C14 - 100-µµfd, mica. 
Ca, CA - 500,µµfd. mica. 
C6, Cn, C12, C1s, Cu - 0.01-µfd. paper, 400 volts. 
Cr - 2-10-µµfd. midget variable. 
C10 - 0.002-µfd. mica, 
C1e - 0.006-µfd. mica. 
Ctr, C1u, Ca1 -10-µfd. electrolytic, 50 volts 
C1s -0.l-µfd. paper, 400 volts, 
C20 - 0.05-µfd. paper, 400 volts. 
C22 -100-µµfd. mica, 1000 volts, 
C2a - 10-;,µfd. variable. 
C25 - See text. 
R1 - 4 megohms, ½ watt. 
R2 - 500 ohms, ½ watt. 
Ra, R, - 50,000 ohms, ½ watt. 
Rs, R11 -10,000 ohms, 1 watt. 
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the mixer will resonate at higher frequencies. 
Resonance at 116 Mc. will be reached with the lug 
just a fraction of an inch inside the cold end of Li. 

If the oscillator shows a tendency to stop oscil
lating at one end of the band (usually the high
frequency end), the trouble may be in the position 
of the cathode tap. The farther the tap is from 
ground the greater the feedback and the stronger 
the oscillation. However, if this tap is moved too 
far up on Lt it may cause squegging. Too close 
coupling to the mixer circuit may also cause 
the oscillator to stop, so some pruning of the 
twisted hookup-wire "condenser" may be neces
sary. 

Re - 50,000-ohm volume control. . 
Rr, R12, R15 -1 megohm, ½ watt. 
Rs - 0.5 megohm, ½ watt {lower resistance may be 

used for eliminating squeal, if present). 
Rt, Ria, R1s - 1000 ohms, 1 watt. 
Rio - 10,000 ohms, 75 watts, tapped, 
Rn - 400 ohms, ½ watt. 
Ru - 75,000 ohms, 1 watt. 
RlS - 5000 ohms, 2 watt. 
L1, L2 - 4 turns, diameter % inch, length ½ inch. 
La,~- 7 turns No. 22 close-wound (see text). 
La - "30-henry" filter choke, 100 ma, 
La - 3 turns No. 12, diameter 1 inch, length I inch; 

antenna coupling coil, 3 turns No. 16, diameter 
¾ inch, length ½ inch. 

RFC1 - 40 turns No. 26 d.c.c. Ma-inch dia. 
RFC2 - Same as RFC1 
RFCa - Saine as RFC1 
J1, J2 - Open-circuit jack, 
T1 - Interstage audio transformer. 
S1 - D.p.d.t. awitch (for 300 volts), 
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The Transmitter 
The transmitting oscillator and 

modulator are shown in the lower 
part of Fig. 1. The oscillator circuit 
will be recognized as the ultraudion 
customarily used at this frequency, 
the tube being an HY-75. For best 
output it may be found necessary 
to by-pass RFCa to ground with a 
100- or 500-µµfd. condenser at the 
point where the choke connects to 
the grid-leak resistor. Checking the 
oscillator output with a loop and 
10-watt lamp will determine whether 
this by-pass is necessary or not. In 
this particular oscillator the output 
increased 25 per cent after the by
pass was put in the circuit. 

Some care in adjusting antenna 
loading is essential for maximum 
output and best modulation. A small 
flashlight lamp in series with one 
feeder will indicate maximum out
put. A better method, however, is 
to place a flashlight lamp across 
about 8 to 12 inches of the center 

In this top-of-chassis view the transmitting section is at the right, 
with the speech tubes near the panel. The receiver mixer and oscillator 
(the former is nearest the panel) occupy the section to the left of the 
baffie shield; the- tubes are mounted upside down under the cbas•is to 
shorten the leads to the tuned circuits. The superregenerative 1econd 
detector and audio amplifier are to the right of the baffie shield. 

of the antenna (half wave) and adjust the antenna 
coupling for maximum lamp brilliancy. The lamp 
can be removed in either case after the proper cou
pling is found. If the light is used in series with 
one feeder it may be necessary to shunt it with a 
6- to 12-inch piece of magnet wire to prevent 
burnout. It may be necessary to try two or three 
places along the feeder before finding a point 
where the light will glow. Lecher wires 2 or an ab
sorption wave meter may be used to check the 
frequency of the oscilator. In the latter case the 
absorption type wave meter should be checked 
against a 112-mc. oscillator that is known to be in 
the band. 

The modulator and speech amplifier consists of 

C!ord 

Afochine .scre/lJ 

~~xert:oit 

Small loop of 
-------'1.---Cof?pet" wiresolderetl 

to panel 

Pane! 

f/ C'"f',oer Tub,nj 

a 6C5 resistance-coupled to a 6V6. The modulator 
is choke-coupled to the oscillator, using an ordi
nary 50-henry filter choke. The microphone input 
circuit to the 6C5 is simple and easy to ahandle, 
and a fair amount of gain is obtained in this stage. 
More gain can be secured if necessary by using a 
microphone transformer for coupling between the 
carbon microphone and the grid of the tube. The 
circuit shown in the diagram worked very satis
factorily with a high-gain single button carbon 
microphone. 

The transmitter output with the HY-75 is in 
the neighborhood of 6 watts. If an HY-75 is not 
available, or if the builder wishes to economize a 
bit on the transmitter section, a 7 A4 will make a 

good substitute. The power output 
should be a watt or so at a safe plate 
current of 15 to 20 ma. Some change 
in the value of grid leak may be nec
essary if the 7 A4 is used, but no other 
changes should be required. 

This outfit was completed not 
long before the close-down, and dur
ing the short time it was in use gave 
a good account of itself on transmit
ting, especially when used with a 
good antenna. The receiver com
pared very favorably with the 7-tube 
superhet1 having r.f. and· i.f. am
plifier stages, and it seemed that just 
about any signal that came through 
on the 7-tube set could be heard on 

Fis. 2 - Mechanical system for varying the inductance of the mixer 
grid coil. The cord (thin fishline) winds up on the machine screw when 
the control knob is turned. The coil spring keeps the cord tight and 
pulls the copper plug away from the coil when the cord unwinds. 

this 4-tube job also, although the 
gain was not as great. The quality 
on both transmission and reception 
was entirely satisfactory. 
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U.S.A. CALLING! 
F.B.I. NEEDS OPERATORS 

THE Federal Bureau of Investigation 
desires applications from persons qualified as 
radio operators or engineers. These are c_ivilian 
positions, in what FBI calls Grade CAF-5, begin
ning salary $2000. Applicants must have at least 
high school education, must be able to receive 
and transmit at 25 w.p.m. and to copy at that 
speed on, typewriter; be able to operate a tele
typewriter; be capable of doing ordinary repair 
and maintenance work under direction of a radio 
engineer. Preferential consideration is given ap
plicants having a college degree in science or engi
neering or commercial qualifications in electrical 
design, construction, operation or repair, or 
communications engineering. 

Applicants must be U. S. citizens, in good 
health, willing to accept assignment anywhere 
in the U. S. or its Possessions, and willing 
from time to time to accept special duty as the 
FBI service may require. For further particulars 
you may call at or write to the nearest office of 
FBI or direct to the Director, FBI, Department 
of Justice, Washington. 

RADIOLOCATOR EXPERTS 

'..('HE search continues for candidates for 
second lieutenancies in the Electronics Training 
Group of the Signal Corps. This is the very 
hush-hush microwave stuff which is so im
mensely intriguing and which has been frequently 
mentioned in QST. College graduates in E.E. or 
physics, particularly those with ham licenses or 
commercial engineering experience, are wanted. 
Hundreds of your fellows are in this service. Full 
particulars and application forms from George W. 
Bailey, National Research Council, 2101 Con
stitution Avenue, N. W., Washington, 

MORE SIGNAL CORPS COMMISSIONS 

VACANCIES exist for the immediate ap
pointment of a limited number of second lieu
tenants in the Signal Corps, for general SC 
duty. Applicants may be either civilians or officers 
or enlisted personnel in any component of the 
Army, either active or inactive! 

Applicants must have a college degree or its 
practical equivalent in electrical engineering 
or electronic physics, must be between 18 and 
46 years of age, must meet the prescribed physical 
standards. Already-commissioned lieutenants who 
wish to transfer to the Signal Corps in grade may 
make application therefor through channels, 
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under authority of AGO letter AF 210.1 Sig. 
Corps, dated Feb. 17th. Enlisted men of proper 
qualifications, in any component of the Army, 
are similarly invited to apply, as are qualified 
civilians. Personnel - commissioned under this 
authority will be given brief instr;uction at Fort 
Monmouth and their training then continued at 
other locations. All applications should be sub
mitted by letter to the Chief Signal Officer, 
Washington, giving name, address, age, military 
status if any, and an outline of technical qualifica
tions and experience. 

F.C.C. OPERATORS. MONITORS. 
INSPECTORS 

THE Federal Communications Commission 
has openings for additional personnel in connec
tion with its national defense monitoring opera
tions. You know the duties - patrolling the radio 
spectrum, detecting and locat,ing illegal and 
subversive stations, participating in the A WS in 
col:iperation with the Interceptor Commands. 
These are Civil Service jobs. They require opera
tors skilled in the identification of radiotele
graphic traffic. Amateur or commercial operators 
with a speed of 25 w.p.m. are wanted; those who 
have s&ved in the Army and Nayy amateur nets 
are especially desired. All appointments are made 
from Civil Service registers. See the nearest 
representative of the Civil Service Commission 
and request Announcements 166 and 203. Opera
tors are appointed initially at $1800, with good 
possibility of _promotion. Those who have radio 
engineering background as well are eligible for 
appointment as Assistant Monitoring Officer at 
a beginning salary of $2600. These are jobs in 
which many amateurs have already given splen
did account of themselves, many beginning as 
operators having been promoted to A.M.O., and 
the Commission is eager to have more of us. 

FCC also has vacancies as Radio Inspector -
whose duties involve inspecting radio equipment 
on ships and aircraft and at various land stations. 
There is an assistant position at $2000, a full 
inspectorship at a beginning figure of $2600. 
Maximum age, 45. Candidates for assistants must 
have completed a four-year college course in 
electrical or communication engineering or phys
ics, or may substitute radio engineering experience 
therefor. In addition, the full inspectorships 
require a year of engineering, teaching or graduate 
study in communications; and code knowledge is 
essential. Applications will be accepted from 
senior or graduate students in communication 

QST for 



engineering if their courses will be completed by 
October 1st. See announcements and obtain 
forms at any first- or second-class post office or 
from the U. S. Civil Service Commission at 
Washington. 

U.D.F. IN THE NAVY 
THE letters UHF for years have meant new 

horizons for the amateur. In the commercial and 
experimental world they have meant television 
and f.m. To-day, in a world at war, u.h.f. is 
playing another part, a highly-secret one that 
may decide the fate uf battles. 

What does this have to do with u.h.f. hams? 
Just this: In Chicago to-day, and shortly through
out the nation, the Navy is training men, most 
of them with amateur or repairman background, 
in the basic principles of ultrahigh work. After 
that course they get into secret operation and 
rn,aintenance. The details are military secrets 
but the Navy is looking for hams who want to 
learn about the u.h.f., really learn about them. 
The Navy is giving ratings and in some cases 
commissions to men who qualify. And the course 
of study is the peacetime equivalent of years of 
schooling. 

The Chicago school is an unusual one. Directed 
by Lieutenant William C. Eddy, USN retired 
submarine commander and now television director 
for Balaban & Katz, the school has the television 
engineers of W9XBK for its instructors. W9XBK 
has turned over its facilities and equipped the 
top floor of a downtown office building with labo
ratories and lecture halls, as part of its wartime 
contribution. Half a million dollars' worth of 
equipment is used in everyday classrQom work: 
u.h.f. transmitters, antennas, c.r.o.'s, a complete 
set of u.h.f. tubes donated by RCA, etc. There's 
a 1-kw. television transmitter, a 1-kw. f.m. rig, 
one of the three 20-inch cathode-ray oscilloscopes 
in the country, a television camera which is the 
subject of 35 of Lieutenant Eddy's patents. The 
course of instruction includes mathematics, elec
tricity, shop practice, slide rule and radio. There's 
a laboratory where each man will build a u.h.f. 
superhet, where a.c. an,d d.c. machinery is studied 
and where resonant circuits a-re "cussed and 
discussed.'' In addition to Lieutenant Eddy, the 
instruction staff includes "Dean" Arch Brolly, 
W6RG; William Kusack, W9QEE; Stanley Oster
lund, W9TJL; and William Kunz, W8SNS. After 
the present course of 12 intensive weeks, the 
graduates go into work on the secret apparatus, 
some of it involving aircraft detection, some of it 
leading to the other confidential uses of u.h.f. 
Why mathematics and electricity? They are nec
essary to maintain and operate the u.h.f. gear 
that's going to help_ win this war. The strides 
made in the band around 1 meter have been so 
rapid that you have to have sound knowledge of 
theory and math to get along. When you pour 
a kilowatt into one of those sets, as Navy students 

May 1942 

are doing to-day, you have to know the answers 
if you want results. This training has great 
value beyond its wartime purposes. After this 
war is over the u.h.f. are going to have a very 
practical application to peacetime life, so the 
men who enter this work are preparing themselves 
doubly. 

To get the proper men, those who have held 
ham licenses or done repair work, the Navy is 
offering ratings that mean the equivalent of $200 
a month in civilian life. The training is free and 
the Navy offers the opportunity if you'll give your 
work and interest in return. Interested applicants 
may obtain full particulars by applying in person 
or writing, either to the District Procurement 
Officer of their Naval District (list on page 24, 
April QST) or to any Naval Recruiting Station, 
and asking for the dope on radiolocator main
tenance men, initial appointment as radioman 
second class. 

NAVY AVIATION SPECIALISTS 
, THE training division of the Bureau of 

Aeronautics of the Navy has openings for men 
with some college training (physics and electrical 
engineering preferred) plus a commercial or 
amateur radio license. Radio training and expe
rience are absolutely necessary. They will be 
. commissioned in ranks from ensign to .lieutenant
commander, depending on age and experience. 
They will first receive special schooling and will 
then deal with the installation and maintenance 
of air-borne radio equipment. The men will not 
fly, but a knowledge of airplanes is in their favor; 
and, although a pilot's license or flying experience 

Students at the Navy's u.h.f. school in Chicago here 
are working with a 210-Mc. television relay transmitter 
which is crystal-controlled, employing both tripling 
and doubling. In the background is a unique collapsible 
40-foot tower supporting a combination broadside and 
colinear array developed by W9QEE, one of the instruc
tors, fed by a 300-ohm open-wire line. The transmitter 
has an output of 100 watts, "peak to peak," the final 
consisting of a pair of 1628's push-pull, grid-modulated 
by 807's. The truck in the background contains a gas 
generator and control equipment for operation inde
pendent of commercial power. 
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is not necessary, it will help. These officers will 
be classified as Aviation Volunteer Specialists. 

For particulars, apply to George W. Bailey, Na
tional Research Council, 2101 Constitution Ave
nue, N. W., Washingt-On. 

NAVY COMMUNICATIONS ENGINEERS 
THE Navy has recently announced that 

persons who have had two years of college train
ing in electrical engineering or physics, plus an 
amateur license, may apply for reserve commis
sions as communications or radio engineers. There 
are three classifications: Aviation Volunte.er Spe
cialists, Ordnance V.S. and Engineer V.S. For 
details, write t-0 G. W. Bailey, National Research 
Council, 2101 Constitution Ave., N. W., Wash. 

CIVILIANS, RESEARCH & 
DEVELOPMENT 

ARRL President G. W. Bailey is deeply 
immersed in the procurement of specialized per
sonnel for the radio needs of the fighting forces, 
being in charge of that branch of the work at 
National Research Council, 2101 Constitution 
Avenue, N. W., Washington. He advises us there 
are quite a few good jobs open in civilian capac
ities, Civil Service status. 

Some of these are on behalf of the Signal Corps, 
which needs civilians for research and develop
ment work. in its laboratories. 

In the Bureau of Ships of the Navy Depart
ment there are some administrative positions, 
involving some design work and technical details 
in connection with the racliolocator. 

In general these positions require a background 
of electrical engineering or physics. While college
trained men are preferred, engineering degrees 
are not necessary, but some experience in radio 
absolutely is and an amateur license is particu
larly desirable. Salaries depend upon the age and 
experience of these applicants. You may get more 
information by writing, giving particulars on your 
qualifications, to Mr. Bailey at above address. 

AND WOMEN, TOO? 
TECHNICALLY-TRAINED women, available 

for employment, are requested to communicate 
with G. W. Bailey, National Research Council, 
2101 Constitution Avenue, N. W., Washington. 
Mr. Bailey, who is chairman of the radio section 
of the Office of Scientific Research & Develop
ment, in a recent address stated that a civilian 
army of at least 25,000 women will be employed 
by the armed forces to operate radiolocators and 
to do other vital work in the field of radio. "This 
is a radio war," he declared. "This war is not 
exclusively a soldier's war: it is a civilian's war, 
it is a scientist's war, it is a woman's war." 

Right now the Navy is looking for skilled 
women, some of them for service in the Bureau 
of Ships at Washington, some at the Naval 
Research Laboratory. Women with college de
grees, preferably in physics, and also holding ama-
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teur licenses, are particularly desired. For them, 
civilian appointments at $2000 a year are imme
diately available: radiolocator work, in research 
laboratories, or in the development and installa
tion of communication facilities. Note that the 
college degree does not have to be in a technical 
subject, may be in the liberal arts. Women with 
degrees in physics or E.E., but with no radio 
experience, will also be taken on as junior physi
cists and junior engineers at $2000. Those who 
have amateur licenses but no degree will be 
started at once on radio communication facilities 
at $1620. In other words, any licensed YL can 
get a job at $1620, and if she has any kind of a 
degree from a recognized college she can get 
$2000. The Army Signal Corps will also soon offer 
jobs to college women of similar qualifications. 

For further information, communicate your 
qualifications to Mr. Bailey at the above address. 

ENGINEERING STUDENTS AS OFFICERS 
THE Signal Corps offers commissions as 

second lieutenants to junior and senior students of 
electrical engineering or electronic physics, upon 
graduation, with deferment from active duty until 
graduation. Engineering students should not let 
the draft interrupt schooling. Get deferment, 
finish up, serve as an officer. Here's the dope: 

You will be temporarily enlisted in the Enlisted 
Section, Electronics Training Group, Signal 
Corps. Application for such enlistment should be 
made direct to the Chief Signal Officer of the 
Army, Washington. It must be accompanied by a 
statement QY your Dean of Engineering that 
you may reasonably be expected to graduate. 
If your college has an ROTC unit, you should 
have a statement from its Provost Marshal to the 
effect that you are officer-candidate material. 
(If no ROTC, a Signal Officer will interview 
prospects.) When accepted, you are allowed to 
complete your schooling and, upon graduation, 
are appointed a second lieutenant. Your Dean 
of Engineering has further particulars. 

~ Strays "'I\ . ~ . 
A recent British publication states that seven 

out of every eight radio servicemen in England 
are in the armed forces. 

For the purpose of determining the merits of 
the use of f.m. by state-police radio systems on a 
frequency below the present allocated range, the 
FCC has granted construction permits to the 
New Jersey State Police for 27 experimental sta
tions, all to operate on a frequency of 27,925 kc. 
with a power of 60 watts. For those who are 
interested in propagation effects, these signals 
should provide a good check on what f.m. in the 
ten-meter ham band might sound like if-. 
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lnterf ere nee-Reducing Antenna Systems 
Overcoming Electrical Noise Problems in Reception 

BY ALFRED CROSSLEY* 

IN THIS brief article it is the intention of 
the author to present the subject of interference
reducing antenna systems from the practical 
atandpoint, based on experience covering a period 
of many years. 

The following phases of this problem have to 
be considered: 

1. The source and frequency of the radio 
interference. 

2. The type of receiving equipment employed. 
3. How the interference is picked up. 
4. Means for eliminating the interference. 
With reference to sources of interference, we 

may say that the chief offender is an electrical 
device which includes sparking contacts. This 
sparking causes the associated circuits and wires 
leading therefrom to radiate a broad radio wave, 
the frequency range of which depends on the in
ductance, resistance, capacitance and distributed 
capacitance of the circuits excited by the spark 
discharge. 

This sparking may be in air or in a gas, or it 
may be through chemical combinations such as 
oxides or sulfates. In this latter class we can cite 
dry disc rectifiers, which produce a hissing sound 
in a radio receiver. 

The following devices represent a small part 
of the total number of sources of interference: 

1. Universal-type motors. 
2. D.c. motors in fans and refrigerators. 
3. Street cars or busses. 
4. Signs of all kinds, including traffic lights. 
5. Neon and fluorescent lights and x-rays. 
6. Electromedical machines. 
* Conaulting Engineer, 1549 W. Randolph St., Chicago, 
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Fig. 1 - Illustrating correct placement of the receiv
ing antenna for minimum noise pick-up. With power 
lines in the rear, antenna runs to the front of the house. 
If power lines were in front antenna would he installed 
as shown by dotted lines. 
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This article is based on a paper pre
sented by the author at a Radio Interfer
ence Conference held on the University 
of Illinois campus in 1941. It represents 
an excellent summary of accepted prac
tice in reducing electrical-noise inter
ference with reception. 

7. Leaky electric-power lines, defective trans
formers and equipment. 

8. Vibratory machines such as electric shavers, 
haircutters, etc. 

The tuning or frequency range of the inter
ference from these different sources is quite 
different for the respective sources, and can be 
determined only by practical measurements with 
a radio receiver or special radio field strength 
measuring devices. In general, interference will 
be experienced over a range from 15 kc. to at 
least 100 Mc., with a maximum intensity in the 
band from 1500 to 2000 kc. In certain locations 
where d.c. elevators are present the maximum 
intensity will usually be in the range from 200 
to 500 kc. Practically all interference covers a 
broad tuning range and seldom can be found on 
a single frequency or narrow band of frequencies. 

Radio receivers are sometimes poorly designed 
to cope with this problem. A.c.-d.c. type receivers 
which obtain their power supply directly from 
the electric power source are inherently the worst 
type of receiver for use in areas where interference 
is met with. Such receivers are so designed that 

· the rectifier tube links the radio circuits directly 
to the power line. This direct connection permits 
interference in, or picked up by, the power line 
to be fed into the radio receiver. 

It does not matter whether the a.c.-d.c. re
ceiver employs a loop or a regular antenna, be
cause the interference pickup through the an
tenna generally is small compared to the line 
pickup. It may be possible in a few cases to orient 
the position of the loop with respect to the inter
ference when receiving some stations and obtain 
a reduction in interference, but as soon as the 
loop is rotated to pick up other stations the inter
ference is again heard. 

The ideal type of radio receiver is the regular 
a.c. receiver which employs the isolating trans
former with its static shield to separate the re
ceiver radio- and audio-frequency circuits from 
the power line. Such a receiver can be further 
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improved upon from an interference-rejection 
standpoint by adequately shielding the r.f. 
circuits and exposed grid leads with metal en
closures. Experience has indicated that exposed 
-grid, antenna or r.f. leads can pick up an annoy
ing amount of interference from local sources. 

Having presented the problem and the re
ceiver characteristics, we may now consider how 
this interference is picked up and means for re
ducing it to a negligible amount. 

Interference is picked up by a radio receiver 
in three ways, namely, through the antenna, the 
power line, or directly by means of exposed grid 
leads and r.f. circuit wiring. By 'shorting the 
antenna and ground terminals at the receiver 
input, it can be determined if the interference is 
being picked up by the antenna. In this operation 
be sure that the antenna and ground wires are 
disconnected from the receiver and the shorting 
connection and antenna-ground leads are not in 
excess of a few inches in length. 

If interference is still noted with the antenna 
circuit short-circuited, we may assume that the 
interference is being received from the power lines 
·or by direct pickup. Connecting a good power 
line filter between the power line socket and the 
receiver will reduce power line pickup, if any, 
and prove whether or not it exists. 

If interference is still obtained with the proper 
antenna system and power line filter, it is recom
mended that the receiver chassis and the r.f. 
circuits be adequately shielded. This shielding 
may consist of a metal plate directly under the 
receiver chassis or the addition of a metal cover 
over exposed r.f. parts such as the variable 
condenser. 

Antenna interference pickup can be greatly re-

Antenna 

S.W.& F.M 

'-------GROUND 

'--------- BROADCAST 

Fig. 2 - Modem all-wave antenna system covering 
range from 400 to 22,000 kc., with shielded transmission 
line and two-channel double-transformer couplers at 
antenna and receiver. 
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duced by employment of a good antenna system 
which includes the proper size antenna, an an
tenna coupler, a transmission line and a receiver 

(A) , }-w ½ 

(B) 

(C) 

Fig. 3 - Representative types of power-line filters, 

coupler. Such an antenna system permits the 
placement of an antenna at a distance from any 
interference-producing source by the use of the 
transmission line with its impedance matching 
couplers or transformers. Fig. 1 shows a typical 
installation of such an antenna system on a 
private home. 

Where the power line or other interference 
source is in the rear of the home, the antenna 
location indicated by the solid lines should be 
used. In those locations where the source of inter
ference is in front of the home, resort should be 
made to the location of the antenna shown by the 
dotted lines. Sometimes excellent results are ob
tained by rigging the antenna at a desired angle 
to the known source of interference. 

In congested cities where interference is bad 
near the receiving center, it is recommended that 
the antenna be erected at a distant position 
where there is minimum interference. For such 
installations, the lobs in a good tranbmission line 
is negligible compared with the decrease in inter
ference observed. Distances as great as 1000 feet 
between antenna and receiver have been em
ployed without appreciable reduction in signal 
strength even at short wave lengths (6 to 22 Mc.). 

A modern all-wave antenna system 1 is shown 
in Fig. 2. In this system the flat-top antenna 
is connected to a double-transformer antenna 
coupler, the output of which is delivered to a 
shielded transmission line. This transmission line 
is terminated at a receiver coupler having three 
transformer windings. 

'(Continued on paue 100) 
1 U. S. Patent 2,222,406, 11-19-40. 
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HAPPENING-F THEMONTH 
CIVILIAN DEFENSE PLANS 

WE HAD certainly expected by this issue to 
be able to report to you the announcement of the 
DCB order putting into effect the OCD plan for 
employing amateurs and their gear in civilian 
defense. But another month has rolled by and 
there is still no announcement. Nonetheless, dis
tinct progress has been made and, despite the 
discouraging delay, there S(:)ems every reason to 
expect favorable news in the near future. You 
fellows will understand that it is one thing to pro
pose an idea and quite a different thing to reduce 
that idea to legal and administrative terms. It 
takes time to progress from one to the other. 

The need for this service remains as great as 
ever. Washington seems to realize that, and it is 
now believed that the matter will roll along 
rapidly. Keep your chins up, fellows, and we'll 
get there yet! 

APPARATUS FOR TRAINING SCHOOLS 
THE numerous universities, colleges and 

schools engaged in the training of radio personnel 
are on a spot for apparatus. They have govern
ment funds available, but the priorities they en
joy do not permit them, in many cases, to get ap
paratus ahead of the needs of the military services 
themselves. Some of these schools are teaching 
civilian operators and maintenance men, but 
many are on contract to the armed forces and are 
giving instruction to men in uniform, either en
listed or commissioned, and either Army or Navy. 
Sometimes they need only a little equipment for 
cla,;sroom demonstration, where almost anything 
will do, but often their need is for laboratory 
equipment for engineering instruction; and occa
sionally they need. parts in prodigious quantity 
for the wholesale instruction of technicians and 
mechanics. 

While the dealers' shelves of the country are 
groaning with the dead weight of many radio 
components, we are informed that there is a great 
deal of gear needed in these institutions which is 
not available from dealers or manufacturers. An 
appeal is, therefore, being made to amateurs in 
every community to get in touch with these 
schools and colleges to see if they cannot be given 
a lift in their pressing needs. Amateur clubs are 
particularly invited to undertake the patriotic job 
of establishing contact, finding out what is 
needed, and locating it amongst their member
ships. Many amateurs will be glad to assist this 
work by lending oscillators, oscilloscopes and 
similar pieces of equipment to an eminently 
worthy cause, to be returned at the conclusion of 
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the war. But these institutions also have funds 
available and are perfectly willing to buy out
right. In any event they need the equipment, we 
have it standing idle and we need to get together 
with them. It is a way hi which the civilian ama
teur, or the amateur away from home in the 
services, may do something more to contribute to 
the winning of the war. 

BOARD MEETING 
THE Board of Directors of ARRL will 

hold its regular annual meeting in Hartford on 
May 8th. The Board has issued standing instruc
tions to inform members in the May issue of 
QST of pending matters of business, so that 
members may write their directors their opinions 
thereon. Generally the Board's agenda include 
topics of wide popular interest, such as proposed 
changes in the 'phone bands, requests to be made 
of FCC, etc. They naturally are missing this year 
and so far there is nothing very exciting on the 
list. 

The Board of course will make a careful exam
ination into the status of .the amateur and his 
future, and of the opportunities to assist the 
present national effort. A new president and vice
president are to be elected this year. Other known 
items of business include recommendations: to 
continue the SCM allowance for travel to conven
tions; to relax the ARRI.,.:membership require
ment on affiliated clubs if noncompliance is at
tributable to the effects of the war; to alter 
Board eligibility specifications to make it clear 
that radio servicemen and radio advertising 
agents are not eligible; to postpone until the 
war's end consideration of a proposal to change 
the status of the Philippine Islands in the League 
organization. 

If you have any suggestions for the meet
ing, write your director. His address appears on 
page 6. 

KNOW YOUR PURCHASERS 
IN ALBUQUERQUE, last month, FBI agents 

and police raided an enemy alien hangout and 
seized guns, ammunition and cameras - and a 
perfectly good ham panel transmitter and com
munications receiver. The rig was being used by 
a German agent for subversive purposes. It had 
belonged to an Albuquerque amateur. When the 
war stopped amateur activity, this ham offered 
his apparatus for sale. The purchaser who 
showed up turned out to be the alien agent, ac
cording to information received at headquarters. 

Think about the moral in this, fellows. Maybe 
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you've been approached by unknown people, too. 
Here's our warning: Never sell a transmitter or 
short-wave receiver to anyone whom you do not 
know to be an American citizen; be sure that you 
know that their intentions are lawful and proper, 
and ascertain where the apparatus is going to be. 
You don't want to help an enemy, and there is 
also the thought that it may be embarrassing if 
the FBI comes around and asks you where your 
transmitter is and you don't know. Our own gov
ernment and its allies, yes, and our universities 
and training programs - but beware of unknown 
pur·chasers. 

COMMERCIAL LICENSES 
FRo:i.r our daily correspondence it would 

seem that there is more than normal interest in 
obtaining commercial licenses. Naturally enough, 
for in marine, airline, and broadcast operating 
there are many openings - and more every day 
as men are called into military service. We par
ticularly recommend that women, and men with 
slight physical defects, prepare themselves for 
commercial tickets to help allay this shortage -
and, not incidentally, obtain a good position. 
Here are some general data: 

Commercial radio operator licenses are issued 
in three classes each, under "radiotelephone" 
and "radiotelegraph" divisions. In each case, the 
first-class license carries the greatest privileges 
and naturally has the most inclusive require
ments. FCC commercial written examinations 
are divided into elements, thus: 

Element 1 - Rules and regulations 
Element 2 - Fundamentals of radio 
Element 3 - Radiotelephone 
Element 4 -Advanced radiotelephone 
Element 5 - Radiotelegraph 
Element 6 - Advanced radiotele&raph 

Each license requires the passing of certain com
binations of these elements, as follows: 
Radiotelephone: 

Third Class - Element 1 
Second Class - Elements 1, 2, 3 
First Class - Elements 1, 2, 3, 4 

Radiotelegraph: 
Third Class - Elements 1, 2, 5; 16 w.p.m. code teat, 

usually coded groups 
Second Class - Elements 1, 2, 5, 6; 16 w.p.m. code test 
First Clal!II-Elements 1, 2, 6, 6; 25 w.p.m. code test; 

service endorsement on second-class license 

Speaking broadly, in the radiotelephone divi
sion a third-class license (actually a "permit") is 
useful principally for police radio dispatchers and 

ARE VOU LICENSED? 

When joining the League or renewing 
your membership, it is important that 
you show whether you have an amateur 
license, either station or operator. Please 
state your call and/or the class of oper
ator license held, that we may verify 
your classification. 
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operators, and for owners of private radio
equipped aircraft and boats; a second-class 
license is usable for nearly all stations employing 
A-3 emission except broadcast and television 
transmitters, which normally must be operated 
by first-class licensees - but because of the 
present shortage of men a second-class licensee 
may operate such equipment if a first-class li
censee is in general charge. In the radiotelegraph 
division, a third-class license is useful for airline 
and police point-to-point operating; a second
class license is good for any kind of telegraph 
operation except the position of chief operator 
aboard certain ships which must be manned by 
first-class licensees (although temporarily a sec
ond-class licensee may now hold such a position). 
Holding a second-class license of both radiotele
phone and radiotelegraph grade, then, a person is 
legally equipped to handle almost any operating 
job. 

Commercial operator examinations are given 
at the FCC offices listed in February QST, the 
Handbook and the License Manual; write the 
one nearest you for data on exact time and day, 
and to make an appointment. Simultaneously re
quest the necessary application blanks so you 
can arrange for notarization in advance; if you 
already hold an amateur license, duplicate proof 
of citizenship is not necessary. Each examination 
element requires between 1 and I½ hours for 
completion, so allow yourself time accordingly. 
If you fail certain elements but pass others, you 
will automatically be issued a license of proper 
grade if the passed elements entitled you to it. 
For example, if in trying for a second-class tele
graph license you fail Element 6 but pass in all 
other respects, you will receive a license carrying 
third-class telegraph and telephone privileges. 

The commercial equivalent of the amateur 
License Manual is Radio Operating Questions & 
Answers, by Nilson and Hornung. If you are a 
reasonably good technical man and familiar with 
the theoretical dope in the ARRL Hanabook, 
you'll have no trouble other tp.an learning com
mercial regulations; .if not, you'll need some 
study. Go to it! 

IF YO~RE NOT VET A.N AMATEUR ••• 

WHEN a licensed amateur volunteers in 
the Army or Navy, he gets a radio assignment. 
If a draftee possesses a ham ticket, he also gets 
special consideration. (If he is a competent ama
teur and doesn't get a radio berth, he should let 
ARRL know.) There is great need for radio peo
ple. Countless thousands of young Americans 
who expect to see service are training themselves 
at home, and in defense training classes, for radio 
work. It is a wise idea, for it helps to fill a national 
need and it qualifies the selectee for something 
more interesting and more important. 

The standard for such radio assignments is the 
possession of an amateur Class B license. Thus it 
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happens that the literature published by ARRL 
as an aid to its members is directly applicable 
to the needs of the young man and woman train
ing for war service. We mentioned last month the 
availability of a radio class outline based upon the 
new special defense edition of The Radio Ama
teur's Handbook. That book will also serve as an 
excellent manual of radio theory for the home 
student. The ARRL Antenna Book offers an 
interesting expansion of the Handbook's antenna 
chapter. The Radio Amateur's License Manual 
remains a reliable guide to preparation for the 
actual examination for the ticket which attests 
proficiency. Free data for clubs and groups teach
ing code classes are available from the Commu
nications Manager. Most League books can be 
found at any radio dealer's. 

ATTENTION. REGISTRANTS! 

THOSE who have registered with ARRL 
their availability for radio employment, or their 
willingness to sell certain radio apparatus for 
defense purposes, are requested to advise head
quarters if they or their apparatus become un
available, so that we may cancel the listing. A 
post card will do; thanks. 

Amateurs who have reported their presence 
in the military services, for our service roster, are 
requested to advise us of promotions or other 
changes that should be on the record. 

For information on the Apparatus Bureau, see 
page 16, April QST: service records, page 18, 
April; personal availability, page 19, April, page 
27, December. 

PROVfflENCE FOOTNOTE 

FCC GIVES police experimental licenses 
in the 116-117-Mc. vicinity only for police-de
partment purposes. These frequencies are not 
specially available for civilian-defense purposes 
as such. It happens that in Providence the P.D. 
has the sole responsibility for ARP communica
tions and hence the scheme worked very nicely 
there. That may be the case in many other com
munities. But the method is no cure-all substitute 
for an OCD plan and is not available in com
munities where the police functions are separate 
from the organization of the secondary system of 
civilian-protection communication. 

':et: Strays~ . ~ . 
Andreas Bertnes, LA6R, was arrested early in 

the spring of last year by the Germans and ac
cused of espionage and of illegally using a radio 
transinitter. The German Field Kriegsgericht re
cently sentenced him to death, and he was shot a 
few weeks ago. Andreas was 25 years of age and a 
medical student who lived in Sendefyord with his 
father, who was a doctor. 

- The T. &: R. Bulletin 
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New U.H.F. Transmitting Tube 
GENERAL ELECTRIC has recently an

nounced the type 8010-R, a triode with a 50-watt 
plate-dissipation rating designed to operate at 
full rating at frequencies up to 350 Mc. For a 
tube of such high power rating, its physical 
dimensions are particularly interesting. The glass 
envelope enclosing the elements is only 1 inch in 
diameter and 1¾ inch long. Cooling vanes at 
each end of the glass section extend its overall 
length to only 4¾ inches - not much larger than 
a 6L6. The tube is designed to operate with 
forced-air cooling from a small blower. Important 
ratings are as follows: 

Filament ......................... 6.3 volts, 2.4 amperes 
Amplification factor ........ ·.. .. . . . . . . .. .. .. •• . • 30 
Maximum plate voltage........................ 1350 
Maximum plate current (ma.). • . . • . . . . . . . . • . . . . . 150 
Maximum plate input (watts). . . . . . . . . . . . . . . . . . . 100 
Maximum plate dissipation (watts). . . . . . . . . . . . . . 50 
Maximum grid voltage .................. , ....... -1000 
Maximum grid current (ma.). . . • .. .. • . .. .. .. .. . . 20 

The interelectrode capacities are as follows: 

Grid-Plate (µµfd.).. .. .. .. . . . • .. .. .. .. . . .. . . • . .. 1.5 
Grid-Cathode (µµfd.)... .. • • .. .. . . .. .. .. .. . . . . .. 2.3 
Plate-Cathode (µµfd.) .......................... 0.07 

The largest standard tul.ie produced by RCA 
stands 5 feet high and is capable of delivering 
100,000 watts output, while the smallest is the 
size of an acorn, handling an input of ¼ to 1½ 
watts. 

The plate-current meter for the final amplifier 
of W8XO, the experimental station of WLW, has 
a scale of 100 amperes. Normal plate current is 61 
amperes! - WBPPK. 

W5ELC warns amateurs to be on their guard 
against a bogus salesman of decorative call 
letters operating under the name of A. M. Fil
more. W5ELC states that an order placed by a 
friend of his, with payment in advance, was never 
filled. 

The July, 1941, issue of QST carried a warning 
to amateurs in the southeastern part of the coun
try to be on guard against one John B. Kenney, 
who had the habit of representing himself as 
W4SP in negotiating one-way "loans." These 
amateurs will be glad to know that this warning 
directly resulted in the deposit of Mr. Kenney 
behind bars (minus the brass rails with which he 
was also well acquainted!). His doom was sealed 
when he approached W 4EBZ of Birmingham, 
who had read the QST warning. 

Credit for the original warning goes to Doc 
Cheatham, W4DU, the play being W4DU to 
W4ASR to QST to W4EBZ. 
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''An Analysis of the Signal-to-Noise Ratio of 
Ultrahigh-Frequency Receivers" 

Tms paper, which was delivered by 
E. W. Herold at the Winter Convention of the 
Institute of Radio Engineers held.in New York 
in January, and subsequently published in the 
January, 1942, issue of RCA Review, holds much 
of interest to amateurs, particularly those special
izing in u.h.f. work. Most of us differentiate in
stinctively between "sensitivity" and "amplifi
cation," realizing that there is something more to 
obtaining good reception of weak signals than 
simply providing lots of gain. If there were not, 
receiver design essentially would be a matter of 
providing the utmost gain possible, since the 
higher the amplification the weaker the signal 
it would be possible to receive with readability. 
The limiting factor which prevents our hearing 
the signals which cannot now be picked up is, of 
course, noise. 

The noise which limits the sensitivity of a re
ceiver may arise from several causes. An obvious 
source of noise is atmospheric electricity and 
radiations of a similar nature from electrical cir
cuits and apparatus. It is possible to choose a 
location where the man-made or artificial variety 
of static is completely absent and not impossible 
that, at least at times, there may be no natural 
static to affect the receiver. But with no static 
at all there would still be noise in the receiver, 
noise which a signal has to be strong enough to 
overcome if it is to be readable. This remaining 
noise constitutes an absolute limit to the sensitiv
ity of a receiving system, since it is inherent in 
the system itself. 

At frequencies up to about 20 Mc. there are 
three important components to this residual 
noise. Two of these arise as the result of thermal 
agitation.in conductors. The random movement of 

The sensitivity of a receiver is limited 
by the ultimate noise which the signal 
must overcome before it can he usable. 
Here is a discussion of the factors con
tributing to the inherent receiver noise 
and their relationship to signal-to-noise 
ratio. Although the paper deals prima
rily with u.h.f. receivers, the conclusions 
can be applied to low-frequency sets as 
well, 

so 

electrons in the conductors causes small but finite 
currents which, in flowing through the conductor 
resistance, develop voltages of irregular nature 
which cause a smooth "hiss" type of noise. In a 
parallel-tuned circuit the noise voltage which 
appears across the circuit terminals and is ap
plied to the grid of the tube with which the circuit 
is associated is, like any signal introduced into the 
circuit, amplified in proportion to the resonant 
rise in voltage in the circuit. That is, the higher 
the Q of the parallel-tuned circuit the higher the 
noise voltage which appears across its terminals; 
the noise is, in fact, proportional to the resistive 
component of the parallel impedance. Thus the 
tuned circuit itself is a source of noise, and the 
better the tuned circuit the more noise it will 
create. This type of noise also depends upon the 
absolute temperature of the circuit, being greater 
the higher the temperature, hence the name 
"thermal." Short of keeping the circuits in a box 
cooled by liquid air or something of the sort which 
will reduce the temperature to a point well down 
on the absolute scale there is not much that can 
be done about it. 

Antenna Noise 
Now even if we could eliminate entirely the 

thermal noise in the first tuned circuit we should 
not have rid ourselves of the thermal limitation. 
To pick up signals we need an antenna, and an 
antenna is a conductor subject to thermal agita
tion effects just as is any other conductor. Since 
the effective resistance of an antenna is its radia
tion resistance, the thermal noise developed in the 
antenna is proportional to the radiation resist
ance. While the radiation resistance is low com
pared to the resistance offered by a good tuned 
circuit at resonance (less than a hundred ohms 
as compared to thousands of ohms in many 
cases), the noise developed by the antenna is 
amplified in the resonant circuit to which it is 
coupled just as an incoming signal is amplified. 
Hence, looking at the circuit from the grid of the 
first tube, it is the reflected antenna resistance 
which is the noise maker. This reflected resistance 
is proportional to the square of the step-up in 
voltage from the antenna coil to the tuned circuit 
terminals - the familiar relation that the im
pedance ratio varies as the square of the voltage 
ratio. 
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Thus a completely noise-free receiver, if such 
a thing were possible, would still encounter an 
irreducible noise level as soon as it was connected 
to an antenna, even though no static were pres
ent. Antenna thermal noise therefore sets the ulti
mate limit of receiver sensitivity. Consequently 
it can be used as the basis for comparison of 
different receivers, by comparing the signal input 
necessary to equal the actual noise to the antenna 
noise alone, the latter being calculated. This gives 
a "figure of merit" which for the ideal receiver 
would be 1, but which for practical receivers 
necessarily will be higher than 1. The lower the 
figure of merit the better the receiver.1 

Ultrahigh-Frequencies 
The third factor is noise originating in the 

tubes, and particularly in the first tube. Below 
20 Mc. this is almost wholly "shot effect," or 
irregularities in the electron stream to the plate. 
The magnitude of tube noise will vary with the 
type of tube and it cannot be reduced by any 
means which might be employed to reduce the 
circuit noise. 

Conditions become worse as the frequency is 
raised. The irregularities in the electron stream 
also cause noise currents to be induced in the grid 
circuit, and since this "fluctuation" noise is pro
portional to frequency it becomes more impor
tant at ultrahigh frequencies. It is inappreciable 
below 20 Mc. Transit-time effects and cathode
lead degeneration both operate to load the input 
circuit, thereby lowering its Q and resonant in
pedance to values which may be only a small 
fraction of those attainable on the lower fre
quencies. 2 This loading limits the gain of the tuned 
circuit so that only a relatively small signal volt
age can be developed at the grid of the tube. There 
is a corresponding decrease in the thermal noise 
from the tuned circuit (including the noise from 
the antenna) but the tube noise remains the same. 
Hence the higher the frequency the greater the 
contribution of the tube to the total noise, and 
since this part of the noise is independent of the 
signal (whereas the tuned circuit gain affects both 
noise and signal) the signal-to-noise ratio becomes 
poorer as the frequency is raised. Thus to a con
siderable extent an improvement in signal-to-noise 
ratio can be brought about only by using im-

, proved tubes, tubes in which transit-time effects 
and lead inductance have been reduced to the 
greatest possible extent. 

In evaluating the relative importance of the 
various factors in their effect on the signal-to
noise ratio, use is made of an equivalent circuit 
in which noise sources are combined wherever 
possible. Such an equivalent circuit is shown in 
Fig. 1. The antenna resistance is referred to the 

1 D. O. North, "The Absolute Sensitivity of Radio Re
ceivers," RCA Rer,iew, January, 1942. 

2 "Input Resistance of R.F. Receivin&: Tubes," QST, 
May, 1939. 
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grid tuned circuit and is therefore combined with 
the resonant impedance of the circuit alone in the 
equivalent resistance R1 across the circuit. Also 
contained in R1 is the electronic or transit time 
input resistance mentioned above. Noise current, 
considered as being supplied by a constant-cur
rent generator, G1, flowing in this resistance 
causes a noise voltage drop which appears be
tween grid and cathode of the tube. The plate
circuit tube noise is for convenience referred to 
the grid side so that it can be included on the 
same basis as grid-circuit noise, and' appears as a 
constant voltage in an assumed equivalent re
sistance R,q. R,g_ is assigned a value such that its 
thermal noise would, when applied to the grid and 
amplified through the tube, give the same noise 
power as actually is developed in the plate cir
cuit. In this way the two distinct types of noise 
source can be kept separate. 

Signal-to-Noise Ratio 
The various types of noise considered all have 

the characteristic of being uniformly distributed 
over the spectrum, at least in the slices of the 
spectrum likely to be utilized in a complete re
ceiver. Hence the noise power output of the 
receiver will be a function of the width of the over
all receiver pass-band. The smaller the pass-band 
- that is, the higher the selectivity - the lower 
the noise output. For a given signal, antenna noise 
and receiver bandwidth, the analysis of the equiv
alent circuit shows that when the antenna cou
pling is adjusted for maximum gain, the signal-to
noise ratio depends upon the ratio of R1 to R,q 
and also upon the fraction of the total input re
sistance, R1, which is electronic. Maximum gain, 
of course, results when the antenna and grid
circuit impedances are matched. 

An interesting result of the analysis is that the 
best signal-to-noise ratio does not necessarily 
result when the matched-impedance condition 
obtains. This is shown by the curves of Fig. 2, 
where a quantity called the "minimum signal 
factor" is plotted against the ratio of R1 to R.q -
that is, speaking loosely, the ratio of circuit noise 
to tube noise (it should be remembered that in
duced grid noise is grouped with circuit noise in 
Rt, but it is found that this noise is not a major 
part of the total noise). Minimum signal factor is 
defined as the factor which must be applied to the 
open-circuit antenna thermal noise voltage to 
give an open-circuit antenna signal voltage which 

Fig. 1 - Simplified equivalent circuit for analyzing 
effect of various contributions to total noise. 
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jUBt equals the total noise when both signal and 
noise are referred to the grid circuit. Open-cir
cuit conditions - that is, antenna delivering no 
power to the receiver - are specified so that dif
ferent degrees of coupling can be compared di
rectly in terms of the two significant independent 
quantities, the inherent antenna noise and the 
signal voltage induced in the antenna by a pass
ing wave. The lower the minimum signal factor 
the better the signal-to-noise ratio, obviously, 
since a smaller signal will equal or overcome the 
noise. 

Two limiting sets of conditions are shown, one 
for the case where the loading on the tuned circuit 
is entirely electronic, and one for the case where 
there is no electronic loading. These limiting con
ditions therefore show the effect of induced grid 
noise on the signal-to-noise ratio, since this type 
of noise is maximum when the loading is all elec
tronic and is zero when there is no electronic load
ing. The curve for no electronic loading is appli
cable at low frequencies, where transit-time 
effects are negligible. At ultrahigh frequencies the 
extreme of all-electronic loading may be ap
proached. 

Inspection of these curves shows that, in the 
case where the antenna coupling has been ad
jUBted for best signal-to-noise ratio, induced grid 
noise has a relatively minor effect on the signal
to-noise ratio. Its maximum effect is indicated by 
the spread between the two solid-line curves and 
is slightly more than 1 decibel in the region be
tween Ri/R •• = 2 and Ri/R •• = 20. It is more 
important in the case where the coupling has 
been adjUBted for maximum gain, and may reduce 
the signal-to-noise ratio by as much as 5 db. in 
the same region of Ri/R ••. It is also quite ob
vioUB, and of course to be expected, that the 
lower the tube noise (R •• ) the better the signal
to-noise ratio, since the minimum signal factor 
becomes smaller as the denominator of the frac-
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tion Ri/R,. is made smaller. In the practical case 
Ri/R •• is usually less than 10, and when the elec
tronic loading is heavy, as is likely to be the case 
at 56 Mc. and above, a signal-to-noise ratio im
provement of 3 or more decibels may be possible 
by adjUBting the antenna coupling for maximum 
signal-to-noise ratio rather than maximum gain. 
The best signal-to-noise ratio is obtained when 
the coupling between the antenna coil and the 
tuned grid circuit is greater than that necessary 
to match impedances. Incidentally, the curves 
also show that very little improvement in 
signal-to-noise ratio is secured by over-coupling 
when the electronic loading is negligible, as 
would be the case at the lower frequencies. At 
ordinary communication frequencies, therefore, 
the coupling which gives maximum gain also 
gives maximum signal-to-noise ratio, practically 
speaking. 

The effect of antenna coupling on signal-to• 
noise ratio is perhaps shown more clearly in the 
curves of Fig. 3. In the region below Ri/R,a = 10 
it is evident that the signal-to-noise ratio is im
proved to. practically the same extent that the 
gain is reduced. For example, for Ri/R •• = 3 
the improvement will be 2 db. when the coupling 
is adjUBted for maximum signal-to-noise ratio as 
compared to the adjUBtment which gives maxi
mum gain, and the gain for this optimum adjUBt
ment also will be 2 db. less than the maximum 
possible. At low values of Ri/R,a no appreciable 
improvement is possible. 

Although not shown by the curves, the effect of 
any coupling less than that which gives maximum 
gain is to reduce the signal-to-noise ratio. As the 
coupling is decreased the signal voltage coupled 
in also decreases, and simultaneously R1 rises be
caUBe the circuit Q increases with looser coupling. 
Hence the thermal noise increases, with the net 
result that the signal-to-noise ratio is adversely 
affected. 

24 

I 

I 

,._,_ 

-1-· -... -... 

_ E.ff ect of Tubes 

It is apparent from the curves that 
the signal-to-noise ratio is not only pri
marily dependent upon the ratio Ri/R •• 
but also that the improvement possible 
by choice of optimum coupling increases 
with an increase in this ratio. At ultra
high frequencies the tube input conduc
tance is the factor which principally 
determines R1 - the higher the conduc
tance, i.e., the lower the tube input re
sistance, the smaller R1 becomes. Even 
though the induced grid noise which ac-
companies transit-time conductance may 

0.01 0.1 1.0 10 100 · -not contribute greatly to the total noise, 
the tube loading (including the loading 
resulting from cathode-lead inductance) 
so drastically reduces R1 below the 
values which it is possible to obtain with 
the tuned circuit alone that R1 may be-

RATIO OF INPUT RESISTANCE TO EQUIVALENT NOISE RESISTANCE 
(R,/Rea) 

Fig. 2 - Minimum signal factor vs. R1/R,,. Dashed lines, 
antenna coupling adjnsted for maximum gain; solid lines, adjusted 
for maximum signal-to-noise ratio. A, all electronic loading; B, no 
electronic loading. 
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come quite small in comparison to R,0• 

On lower frequencies where tube load
ing is negligible a tuned circuit of the 
same inherent Q but free from tube load
ing would give a figure for R1 ten or 
more times as high as R,0• In the end, 
therefore, the tube, not the tuned cir
cuit, determines the signal-to-noise ratio 
at ultrahigh frequencies. This is simply 
another way of saying that it is more 
or less a waste of time to build a high-Q 
receiver tuned circuit unless the tube with 
which it is used is good enough to give it 
a chance to work. The higher the fre
quency the more directly does this state
ment apply. Improvements in u.h.f. re
ceivers will have to come about as the 
result of the development of better 

Fig. 3 - Comparison of coupling for Lest signal-to-noise ratio 
to coupling for maximum gain. Dashed lines, all electronic load
ing; solid lincR, no electronic loading. 

tubes, either tubes having a low R,0 -that i::;1 

low inherent plate noise - or low input conduc
tance so that R1 will be larger. 

Using figures given in the paper, 0.003 mi
cromhos per megacycle squared for electronic in
put conductance and 0.2 micromhos per mega
cycle for non-electronic input conductance for a 
955 or 954 mixer, and corresponding values of 
0.005 and 0.2 for a 954 amplifier, together with 
some older (and possibly somewhat too favorable) 
figures 2 for the 6AC7 /1852, a few calculations 
give the following input resistance figures in 
ohms: 

56 Mc. 
955 or 954 mixer ............. 49,000 
954 amplifier ................ 37,000 
6AC7 /1852 amplifier. • . . . . . . . 2,400 

112 Mc. 
17,000 
12,000 

600 

224 Mc. 
5100 
3400 

150 

These represent the maximum possible values of 
R1 when losses in the tuned circuit are negligible, 
including coupled-in resistance from the antenna. 
On the assumption that the circuit could be tuned 
wholly by the rated tube input capacity to give 
the highest possible R1, the maximum possible Q 
(in the case of the 955 mixer at 56 Mc.) would be 
42 without antenna coupling. With the coupling 
adjusted for maximum gain the effective Q would 
be reduced to 21, or one-half the uncoupled value. 
To maintain this maximum condition the tuned 
circuit alone should have an inherent Q about ten 
times as high, or in the neighborhood of 200. 
Since an ordinary coil probably would have a Q 
in the vicinity of 100, some improvement should 
result from the use of a circuit of the linear type. 
This would be true also of the 954 amplifier at 56 
Mc. In the case of the 6AC7 /1852 the effective 
Q would be less than 5, so that even a fairly poor 
coil would give just as good performance as the 
best linear circuit that could be devised. At 112 
Mc. an effective Q of 12 to 15 would obtain with 
the acorns, so that a coil Q of 100 would be am
ple. High-C linear circuits could help in providing 
better selectivity, but there would be no improve
ment in R1 and hence none in the signal-to-noise 
ratio. However, should the coil Q be only 50 the 
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linear circuit should help. Practically nothing 
could be done about the 6AC7 /1852, since the 
effective Q in this case would be of the order of 
2 or 3. 

The tabular data given in the paper show that 
the 955 mixer has a lower equivalent noise re
sistance (when the associated oscillator works at 
it::; fundamental frequency) than does a 954 r.f. 
amplifier. Hence a 955 mixer used as the fast 
tube in the receiver will give a better signal-to
noise ratio than a 954 r.f. amplifier, since R1 also 
is higher for the 955. R,0 for the 954 as a mixer is 
approximately six times as high as R,. for either 
the 955 mixer or 954 amplifier, while R1 with the 
954 mixer is the same as for the 954 amplifier. 
The 954 is therefore decidedly not the tube to 
choose for the mixer in a u.h.f. superhet. 

The part of the total noise output of the re
ceiver which is contributed by the second stage is 
generally negligible at low frequencies, but be
comes more important as the frequency is raised. 
The same considerations apply in determining its 
amplitude as in the case of the fast stage, and 
the contribution of the second stage may be re
ferred back to the grid of the fast tube where it 
can be considered to be a part of a new and larger 
R,0• The lower the gain of the fast stage the more 
important the second-stage noise becomes, and 
since the gain decreases when the frequency is 
raised we find R,a increasing while R1 is decreas
ing. All of which adds up to the fact that, until 
tubes are developed which are capable of per
formance equivalent to that of the standard 
varieties on ordinary communication frequen
cies, we cannot hope to build u.h.f. superhets 
which are capable of the results that we now get 
from our communication-frequency receivers. 

-G.G. 

P.o.w. 
It is reported that Sgm. J. B. Kay, G3CO, of 

Blackpool, England, is being held as a prisoner 
of war. 
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RADIOLOCATOR TRAINING 
THIRTY-FIVE amateurs are receivmg an 

intensive course in matheinatics and physics, pre
liminary to advanced radiolocator training, at 
Grove City College, Penn., one of four schools 
selected for this purpose. They are second-class 
radiomen: Snow, lNGG; Weiner, lJXM; lJMU; 
Prevett, lNAL; Blaisdell, lNOI; Grenier, !MDL; 
Sudia, 2NGJ; Donnelly, 2LHK; Murnighan, 
IQT; Altman, 2HXK; Mulligan, 2ILZ; Golden
berg, 2INZ; Garnier, 2AUD; Hurford, 2GYT; 
Weiss, 2LSW; Grant, 2LWI; 2OZL; Hall, 
3HMX; Bullington, 3GKL; McMillan, 3BMA; 
Michael, 3JPI; Scoles, 3GFP; Pope, 3IJW; 
Starkey, SMXC; Phillips, SWRF; Tesche, SFPH; 
Oncken, SASV; Goodwin, SNOU; Colesar, SVYY; 
Seitz, SQFB; Shemmer, jr., SOMZ; Fennell, 
STIG; Vergona, SRVX; McFarland, SJCV; 
KF6SJJ. In sending us the list, Hall, 3HMX, 
comments: "Not only the student body but the 
townspeople as a whole have been very cordial 
and friendly - seeiningly almost envious of the 
Navy men. The course of instruction here has 
proven to be wide in scope and somewhat diffi
cult, as we are receiving a college course in 
mathematics and physics in only three months. 
Those of us who are hams find we have a distinct 
advantage over those who have never applied 
theory to practical radio." 

Radiolocator trainees in the Chicago area in
clude Baker, 9FOR, and West, 9NHF, at Great 
Lakes; Goyette, 9PBU, at the Naval Ar
mory; Butler, 9ZRP, and Smith, 9QHO, in the 

We're a bit late with this one - Class No. 13 from 
the San Diego Naval Training Station. Front row: 
Hopp, 8ENP; Mattson, Director of School; Clark; 
Bray, 9YNW. Second row: Anderson, 9LRJ; Devore, 
9RXS; Walgren, 9KWG; Brazda, 9TAS; Heinritz, 
9ZCU; Snider, 9IRE. Back row: Parker, 8KA; Darby, 
9BQM; View; Monti, 9VBW; Hoffman, 9GCU. 
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W9XBK school. At Treasure Island there are 
Wastradowski, 7JAS, Kruse, 7IZV, and Schmidt, 
SSLH, besides a few hundred others we wish 
would register with us! Gribetz, 2OCE, and Jack
owski, 2GOJ, are awaiting assignments from the 
Naval Receiving Barracks in Brooklyn, N. Y. 

SIGNAL CORPS 

ATTENDING Chicago's Crane Teclmical 
High School for six months' radio technician 
training for the Signal Corps are Morterud, 
9FPB; Hanson, 9WRE; Fora!, 9NGE; Slapansky, 
jr., 9RTD; Podach, 9NRQ; Puotinen, 9SVB; 
Bresette, 9YYL; 9ZKP; 9MHY; Schuessler, 
9UUL; Erickson, 9MEE; Watt, 9HYQ; Beer, 
9UTU; Malia, 9JAI; Ostergaard, 9ILR; Horwitz, 
9TNV; Ricks, 9QMJ; Kloer, 9SZB; Warren, 
SJYL; Draper, STOY; Stroh, SPAD. Instructors 
are Liska, Whiteman, MacIntosh, Sterenberg 
and Andres. 

Ft. Monmouth almost deserves a subtitle of its 
own, this month. In civilian status in the Labora
tories we find Torreti, 3BAQ; Waite, 3HKO; and 
Marshburn, 4AEL. In the various training bat
talions for operators and maintenance men are 
Pvts. Woosley, 5EIJ; Held, 2KLD; Moss, 4HYW; 
VanDeraa, 9GJV; Agalsoff, 6PSW; Greenberg, 
2LTP; Wilkinson, 9GSD; Corbett, lJJL; Britner, 
lJZV; Page, 4DVJ; and Petty, 3HAZ. Instructors 
in the Officer Candidate Department are Captain 
Kenworthy, 3IBJ; Lt. McGalliard, 5JRU-2ONM; 
Davis, 5FJM-2OOX; Goodwin, 6FPP; Schissler, 
K5AF. 

At the new Signal Corps school at Camp 
Crowder, Mo., we find Pvt. Herman, 6URB; 
Davison, 9FSX; and Tomblin, 9ULO. Tomblin, 
incidentally, had the misfortune to be on the 
troop train struck by the "Will Rogers" - in 
case you remeinber reading about it in the papers 
- but was uninjured. Pvt. Erdmann, 2MZN, is 
in signal work at Fort Dix, N. J.; Davis, K7DIS, 
at Nome, Alaska; Robb, 9BHA at the Portland, 
Oregon, Air Base; Dickinson, 9TFW, and Maru
sarz, 9TXV, at Ft. Jay, N. Y. 

Major Mead, jr., 2OP, is assistant signal officer 
of the First Air Force, Mitchell Field, N. Y. Lt. 
Brown, 4HRZ, serves with the 3rd Sig. Svc. Co. 
at Fort Devens, Mass. Congratulations to Nye 
Elward, 3JJO, recently promoted from Major to 
Lt. Col. as Commanding Officer of the 64th Sig. 
Bn., Fort Meade, Md. Lt. Coleman, SOP, in
structs in electronics for the Signal Corps at 
Harvard University. 

With the 40th Sig. Co., San Diego, Cal., area, 
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are Sgt. West, 6QLO, Corp. Johnston, 6MZQ;and 
Pvts. Paup, 6T_RD; Taylor, 6UOF; and Dewig, 
6KPD. Pvt. Wilson, 9DXT has signal duties at 
Barksdale Field, La.; Schroder, 2MVU, at Camp 
Gordon, Georgia; Rusting, 9RSR, at Camp 
Grant, Illinois; and Sivo, 3HWT, in the Panama 
Canal Zone. 

NAVY 
Lr. (JG) LELAND, W9MRW, and former 

SCM Oliver, 6KOL, are receiving electronics 
training at Harvard University. At Bowdoin Col
lege, Maine, for the same purpose are Ens. 
Matthews, 9AAH; Lt. Mumford, 7AZX-who, 
as 7ZJ, was a Navy electrician first-class in 1917. 
Ens. Milius, 2NJF, is in the office of Chief of 
Naval Operations, Washington. After serving a 
period as code instructor in Los Angeles, Rm3c 
Falls, 6FTV, was commissioned as Ensign and 
sent to London, England. Ens. West, 4AP A, has 
been ordered to active duty, awaiting assignment. 
Lt. Dean, 4HNZ, is with the Coast Guard patrol 
in Boston. Lt. Qg) Gaynor, 2AZM, Communica
tions Officer of the Navy Port Director's Office in 
New York, keeps a bug and oscillator on his desk 
to keep from getting rusty with the code. Lt. (jg) 
Plage, 4DQT, is stationed at the Naval Air Sta
tion at Corpus Christi, Texas, as a ground school 
instructor. Also at that station are Rm2c- Hicks 
Jr., 4BUD; Pagett, 4FYC; Sims, 5GKG; Miller'. 
5DED; Pfrehm, 5DUT; Mullins, 5IYT. Lt. Jack, 
6FPW and Lt. Miller, 6DXG attend the Naval 
Academy at Annapolis, Maryland. 

The government censor's office requests us not 
to link the names of men with their ships, so we 
can only tell you that the following amateurs are 
operating aboard naval craft: Rm2c Smith 
7GYT; Axelrod, 2MRV; Christian, IDNM· Jud~ 
kins, 7FHW; Rm3c Miller, 5CMQ; CRM F~eley 
lADW; Rm2c Briggs, 2NUC; Rmlc Gose, 7WC; 
Yoka, 8SKK; Glasel, 9FCZ; Flanders, lKTQ; 
Corby, ILGT. 

Assigned to land duties are Rm3c Rogers at the 
Naval Base in Newport, R. I.; Rmlc Guile 
lEBO, Winter Harbor, Maine; Rmlc Quarles' 
2NVP, New York City; ORM Littlefield, Jr.: 
IDUK, Portland Section Base, Maine· Rm3c 
Archibald, INBP, Boston, Mass.; and Rmlc 
Whittaker, 7TK, instructing at the NTS at Los 
Angeles, Calif. Others "in the Navy" are Mortan, 
6LSF; Cobb, 6HIB; Hodge, 6RFO; Wright, 
6QYP; and Scranton, 6UGV. Ens. Scully 6SSV 
is a Naval pilot. Kerr, 3CCC, is now at th~ moni~ 
taring station at Amagansette, L. I. In the Ma-

From information received from a 
reliable government source in Wa•hing
ton, the number of amateurs in service 
in the Army and Navy on March 15th, by 
actual count of the records of the armed 
forces, was 14,813. 
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Merton Meade, 9KXL, used this novel way of an
nouncing his departure for active duty. 

rines are Pfc. Smith, 9NDO, and LaSaine, 6TYD. 
We regret to record the death of Radiomen 

Joseph Ivantic, 9DWT, and brother Paul Ivantic 
killed in action. ' 

ARMY, GENERAL 

AT Fort Lewis, Wash., Lt. Morse, 6VD· 
Tech. Sgt. McGill, 3JQF; Goldstone, 8MGQ; 
and _Pfc: McMurray, 7GXN, are assigned com
mumcat10ns duties. Fort Knox, Ky., boasts Staff 
Sgt. McKenzie, 9YUW, and Pvts. Corbett, 
8HKV, and Rules, 9FJH. Selectee Pollock 
8POZ, is assigned to chemical warfare service at 
~dgewood Arsenal, Md. Selectee Knight, 3GAH, 
IS at Camp Wheeler, Ga., awaiting assignment. 
At Fort Bragg, N. C., are Staff Sgt. Swisher 
5JTQ, instructing, and Pvt. Hayden, 3IWS'. 
Kuhle, 9TEQ, attends radio school at Clinton 
Ontario. Chief operator on a "GI" transport i~ 
Richards, 9GDK. 

Amateurs assigned to American units moving 
to Great Britain will appreciate the warm wel
come extended by the R.S.G.B. The headquarters 
address is 16 Ashridge Gardens, London, N. 13. 
Says Secretary Clarricoats, "I feel sure your boys 
over here will be glad to drop us a line on reaching 
G even if they cannot get to London." Data are 
available from the headquarters office on times 
and places of local club meetings. 

Classes in the Field Artillery School of Com
munications at Ft. Sill, Okla., include a number of 
amateurs, many of whom will be retained as in
structors upon graduation. In Class 17 are Pvts. 
Bartz, 9YXJ; Panosh, 9VMZ; Porch, 3JKP; 
Alterman, 2MVF; Clinton, 8STP; McGee, 
9RAL; Maleski, 2IJE; Tech'. Sgt. McNeil, 
4HYU; Matr. Sgt. Allen, 4EEP; Sgt. Kahmer 
3FJD. At the Coast Artillery School of Ft. Mon~ 
roe, Va., are warrant officer Brashear, 3JKE
K5AA, and Lt. Kirkwood, 4FFO. "Out again in 
again" is the story of Tech. Sgt. Sweeny 9CZB 
temporarily released on the "over 28" r\tle nm.; 
back as an instructor at Camp Forrest Tenn. 
Ii:ving, 9GQO, instructs in radio at Le~ington 
Field, Ky. Master Rgt. Bartges, 3HOA, is assigned 
to the 65th Med. Regt., Ft. Oglethorpe, Ga. 
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EXPERIMENTER'S SECTION 
Address correspondence and reportl!l to ARRL, West llartford, Conn. 

'\\'ELL, gang, the Experimenter's Section 
got off to a fine start this month, with responses 
to the various projects streaming in from all parts 
of the country. All it required was a little push to 
get things started in a big way. It now seems very 
probable that we'll soon hit upon some method 
of communication which we can use as a substi
tute for radio (in case we have to) in our emer
gency set-ups - and in the meantime have the 
satisfaction of developing it. • 

At this date, the largest group registering is for 
work on Project A - communication by means 
of carrier current. This undoubtedly is the result 
of By Goodman's article in the March issue. How
ever, plenty of interest is evident in every one 
of the experimental projects listed. Especially 
enthusiastic is the group working with light-beam 
communication. Preliminary reports seem to in
dicate that their enthusiasm is well founded. 
Group Leader Bourne is devoting his space in 
this section this month to a brief outline'of the 
principles involved in light-beam communication. 
He also turns in the article by W6PCB to be 
found elsewhere in thi..'! issue. 

We have some notes and discussions on other 
projects which are getting under way, too, so 
let's call the meeting to order. 

PROJECT A _________ _ 

Carr;,, Curren/ I 
REGISTRATIONS for work with carrier 

current have come in from all of the nine U. S. 
call areas as well as VE4. Robert Meagher, 157 
Boston St., and Thomas Reid, 8 Ober St., both of 
Salem, Mass., have worked two-way over a half 
mile with as little as 4 watts input and have 
worked one-way for two miles with 20 watts in
put. Both have 6L6 transmitters and are now 
building modulators for them. They mention 
some trouble with fluctuation in house lights 
when power above 15 watts is u5ed. Capacities 
of 0.1 µfd. connected across the affected lamps 
may reduce this trouble. They report that several 
other fellows in Lynn are busy building gear and 
that they hope to have a net going there soon. 
WSRLI has succeeded in picking up WSWIF's 
signals at a distance of ¾ mile. W6ULE is 
building a rig for that 809 that he walked all 
over L.A. to find on December 6th! 
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W6NRM suggests that f.m. may be used to 
overcome noise, although the number of channels 
available seem to be too limited for any extended 
use of f.m. VE4ADU reports that five club mem
bers in Calgary are building QST transmitters. 
WSVXN is setting up a carrier-current emergency 
system for the Buffalo Technical High School. 
The transmitter consists of a 117L7GT oscillator 
modulated by a 6G6G, while a simple regenera
tive receiver is used. WSESN reports that 60 
members of the CARSMARS are forming a 
carrier-current net for emergency work. 

W7FRA warns that any carrier-current sys
tem should not be regarded as a "private" line, 
because harmonics may readily be picked up on 
near-by broadcast receivers. So be careful what 
you talk about! W7FRA, who has worked with 
carrier equipment, says that under favorable 
conditions it has been possible to cover distances 
up to 70 miles with 3 watts input to a 59! 

Many others have registered and are engaged 
in building gear for the project. 

In response to several inquiries, a license is 
not required for carrier-current work. Radiation 
is not permitted, of course. If the field strength 
of the signal does not exceed 15 µv. per meter at a 
receiving antenna removed about 900 feet (for 
a frequency of 170 kc.) from power wiring which 

W2ACB of G. E.'s Research Laboratory in Schenec
tady adjusting a three-ampere arc-light beam. This 
apparatus was used several years ago to carry President 
Roosevelt's voice from the top of Whiteface l\lountain 
to Lake Placid, a distance of about eight miles; similar 
apparatus, using a seventy-five-ampere arc, has covered 
a distance of thirty-two miles, limited only by the 
curvature of the earth. 
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may be carrying the r.f., it is probably safe to 
assume that radiation is not taking place. -
D.H.M. 

PROJECT B, _________ _ 

J;;,f.t B.a.., I 
PRACTICALLY every sea-going boat is 

equipped with the well-known "blinker" system 
of communication. It is an obvious method of 
co~u1;1ication _usin~ a ray of light. In its simplest 
form it 1s non-directive and very wasteful of light 
energy. Nevertheless it is used over distances of 
several miles at night. 

During the last war, Professor Wood of Johns 
Hopkins developed a highly-directive light-beam 
commun~cation system using a telescope, an 
automobile head lamp and an eyepiece. His lens 
was a magic lantern projection lens, probably of 
relatively short-focal length. Fig. 1 shows a 
schematic of this system. 

The fundamental principles involved are as 
foll?ws: The lens has a definite focal length, 
which may be measured as the distance from the 
center of the lens to the image of the sun when 
for instance, the lens is used like a burning glass'. 
The light from the sun comprises substantially
parallel rays, and if a small source of light is 
placed where the sharpest image of the sun is 
formed, that is, at a distance away from the lens 
equal to the focal length of the lens, the light from 
the small source will leave the lens in substan
tially-parallel rays and can be directed at a 
receiving location with remarkably-small spread. 
?'he eyepiece, which is a small magnifying lens, 
1s placed as shown and adjusted so that the fila
ment of the lamp is in sharp focus. The eyepiece 
and lamp are then simultaneously moved with 
respect to the objective lens (or front lens) until 
the_ receiving location is in sharp focus, as seen 
through the glass bulb of the lamp. The distant 
s~ene will be upside down as viewed in the eye
piece, and the filament will show against the dis
tant target. If we had a perfect optical system, 
the only place where the light could be seen at a 
distance is where the filament appears to be pro
jected against the target. As a matter of fact 
in Hartford we have set up a two-way syst~ 
over a distance of one mile and attained spreads 
of about three feet. It is a weird sensation to see 

. Fig. ~ - Light source in place in telescope used in 
srmple hght-beam communication experiments. 
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the powerful blinker system, in daylight, then 
move a couple of feet to one side into a region 
where it is invisible. We use 2.5-volt flashlight 
bulbs on two dry cells and key the filament. Ten 
words a minute at first is good going. The brighter 
the light, the faster one can receiye. We do the 
~eceiving with or without the telescope. It is a 
l!ttle ~asie_r on the eyes without the 'scope, if the 
hght 1s bright enough. Fig. 2 shows what is seen 
looking through the eyepiece. Don't light the 

Fig. 2 -Light source and receiving point as seen in 
the eyepiece of the telescope. 

filament while looking through the eyepiece, as 
you m3l'y damage your eye. The sharpness of the 
seen~ 1s somewhat wrecked by the necessity of 
lo~km~ through the small bulb, but is ample for 
adJustmg. The telescope must be held rigidly. 

For a given focal length and given lamp the 
received brightness will vary as the square of the 
aperture of the lens. A three-inch diameter lens 
will yield nine times as much light as a one-inch 
lens. Small but bright lamps should be used. The 
spread is directly proportional to the size of the 
light source and inversely proportional to the 
focal length. Large filaments result in useless 
spread. Some gain in selectivity is obtained by 
orientating the filament so that the plane of the 
filament lies in the axis of the 'scope. A single 
straight short filament would be best of all. 
. We used actual telescopes in the tests, but there 
1s no need to have e.."<pensive instruments to do a 
good job. Excellent results can be obtained from 
t~e simplest of _equipment. Your local optician 
will have unfimshed spectacle lenses in stock 
probably costing less than a dollar (ours was 75~)'. 
Ask for a "2-diopter" plano-convex lens (one 
side flat, the other 2 diopters convex). If he does 
not have one like that, a double-convex lens 
(both sides convex, each one diopter) can be used 
as a second choice. The term diopter is simply a 
measure of the focal length. A 1-diopter lens 
focuses at about 40 inches, a 2-diopter lens at 
about 20 inches. If you can find an old spectacle 
lens with a positive cut (generally used for far
sighted persons), it will serve just as well. You 
can determine its focal length by using it as a 
burning-glass and measuring the distance from 
the ground at which it focuses the smallest circle 
of brilliant light (actually, an image of the sun) 
on the ground. If the lens will not so focus a sun 
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Fig. 3 - A-"Schematic" of 
the light-beam transmitter. 
The simplest light source is 
shown in position in the tube. 
At B is illustrated the prefer
able unit giving more accu
rate control of the beam's di
rection. Distance D is the 
focal length of the spectacle 
lens - about 20 inches for 
the lens shown. Distance Y is 
the focal length of the magni
fying glass or "linen-tester." 

fe,nenfr,/ or To keq and 
soldered txztferies 

image, it is doubtless a negative cut (for near
sighted persons) and is not suitable for the pur
pose. 

Get a mailing tube of the approximate diame
ter of the spectacle lens and as long as its focal 
length (20 inches in the case of the 2-diopter 
lens). With a rag or milk-bottle brush, coat the 
inside with a dull-black paint (lampblack is ex
cellent), or form a cylinder of dull-black paper 
and insert it in the tube. Fasten the lens to one 
end of the tube vlith Duco cement, or preferably 
by some mechanical support such as the threaded 
flange of an old flashlight since this will facilitate 
removal and cleaning of the lens. 

For the light-source unit (see Fig. 3A), get a 
small tube shield, split it lengthwise and spring 
it to a larger diameter so friction will hold it to 
the inside of the mailing tube. Then mount a 
couple of "penlite" cells and a small flashlight 
bulb of the proper voltage as shown in the sketch. 
This little unit will slide inside the mailing tube, 
allowing you to get the bulb's filament at the 
exact focus - distance D. • 

A mechanical sighting system can be rigged up 
by the use of a small wire brad (the head for the 
rifle-sight bead) and a soldering lug (the smaller 
hole for the sighting field). Tack the brad into 
the mailing tube at the lens end, allowing about 
one-half inch to remain visible. Fourteen or so 
inches to the rear drill a small hole and use a 
self-threading screw to attach the soldering lug, 
bent into an "L" bracket. To calibrate the sight, 
turn on your light-beam system in a dimly
lighted room and point the spot at a far wall. 
Then adjust the height of the brad head so that, 
by sighting it through the tiny wire hole of the 
lug, it is aimed at a point above the spot by a dis
tance equal to the distance between the head of 
the brad and the axis of the mailing tube (dis
tance X, Fig. 3A- probably two inches in the 
average case). If you were to adjust the sights 
directly at the spot in such a short distance, it 
would be quite inaccurate at longer distances. 
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Correct adjustment, as described above, will give 
a theoretical maximum error of two inches at any 
distance. 

A much more convenient light-source unit is 
shown in Fig. 3B. Utilizing a magnifying eye
piece, it helps immeasurably in pointing the beam 
exactly where you want it and makes the me
chanical sighting system unnecessary. It may be 
substituted for the light-source unit shovm. in 
place in Fig. 3A. Any small magnifying lens of 
good quality (no flashlight lenses, please!) will 
suffice. The "linen-tester" type is excellent and 
the cost at an optician's is less than a dollar. Get 
a coil form or tube shield or some cylindrical 
piece which will fit snugly inside the mailing 
tube; you may have to wrap a layer or two of ad
hesive tape around whatever you choose to make 
it fit. Using glue, solder or some alternative me
chanical scheme, mount the eyepiece at one end 
of the cylinder and the flashlight bulb inside it at 
the focal point of the eyepiece (distance Y) which 
you can easily determine by moving the bulb 
back and forth until the filament is in exact 
focus as seen through the glass by your eye. Now 
the entire cylinder assembly may slide back and 
forth inside the tube, and actually you have a 
crude telescope. 

When focussing on a distant objective, viewed 
through the lenses, the center of your projected 
beam may be accurately known from the position 
of the bulb filament superimposed on the distant 
scene. Don't be surprised when you find the image 
upside down; remember your i;,tudy of lens sys
tems in physics. In communicating, the trans
mitter must be supported firmly to prevent shim
mying; this is important since the field is so 
narrow. Scout up an old camera tripod if you 
can. With such an arrangement, signals can be 
seen easily at night at a distance of five miles. 
For receiving code signals the naked eye or a pair 
of field glasses can be used. 

We have carried out some experiments with 
i.c.w. over a short distance, using an interrupter 
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disc in front of the lamp and a photocell at the 
receiving end, feeding an audio amplifier and 
'phones. Results indicate that it should be a 
cinch to use this system over distances of a mile 
or more, using fairly good telescopes. We hope 
to have a complete report on this in the next 
issue. 

Elsewhere in this issue is an account of experi
ments using voice modulation on an ordinary 
hand flashlight. We have tried this scheme on a 
small scale indoors and can verify that it works! 
The speech quality was unexplainably good. 

We have in the works an experimental set-up 
involving modulating the light by means of a 
voice-coil-driven variable slit. This requires some 
mechanical ingenuity and we have no simple dope 
to offer at the present writing. 

It is suggested that those seriously interested 
in optical systems and simple telescope making, 
purchase Amateur Telescope Making, published 
by the Scientific American Publishing Company, 
New York, price $2.50. 

Everyone who has witnessed our blinker sys
tem in operation has been greatly impressed with 
the small field, brightness of the flash and low 
power (less than one watt). 

-R. B. Bourne, WtANA, and John 
Huntoon, WlLVQ. 

The parts for a light-beam 
transmitter are easily obtained 
and assembled. Components are 
here shown in "exploded" view. 
The flashlight bulb may be 
plainly seen in the aluminum 
shield can which, when assem
bled with the eyepiece, slides in
side the mailing tube for focus
sing purposes. Slots were cut in 
the tube to permit use of the 
ulinen-tester" magnifying glass 
as an eyepiece without removing 
its tripod legs. The mailing tube 
houses a spectacle lens, at the 
top in this view. 

At right is shown a less
desirable but simpler light 
source with self-contained 
power supply, use of which 
necessitates mechanical 
sights as described in the 
text. 
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PROJECT 

_A, :J.. ..!)nJ,, clion :J.ie/J,1 

THE only report we have so far on the 
practical aspects of communication by audio 
induction is a letter from WSATF, who is doing 
some work with it. Thus far he has been able to 
cover several yards, using only miscellaneous 
coils which happened to be available. With more 
specialized equipment he hopes to cover a con
siderably greater range. 

PROJECT D _________ _ 

J{!_:J. .<JnJucUon :};,fJ, I 
To DATE we have six experimenters en

rolled for work with r.f. induction fields. Since the 
publication of the basic information in the April 
issue, several pieces of equipment (20-kc. con
verter, etc.) are under construction. 

The question has arisen as to the project 
classification under which college and (in future, 
presumably) community "radio" networks come. 
Initially it was considered that these constituted 
"carrier-current" or Project-A work. However, 
Alvin Eurich, W7HFZ (ex-WCFT-WlOXDA), 
argues that this is also induction, in that the 
"final jump" is by means of the inductive field. 
Citing his work with such a system at Williams 
College, W7HFZ says: 

"I had hopes of working out a wired system of 
carrier-current communication over the a.c. lines 
to pick up remote programs for the college. After 
we laid over seven miles of wire to cover just 
three points we soon gave it up, however .... 

"The system finally installed at Williams was 
an interesting affair. The problem was an unusual 
one in the first place in that the campus was 
spread out over an area of several miles. The 
first approach to get coverage in all parts was to 
use glorified phono oscillators with the output 
coupled into the steam-heat pipes near the tops 
of the buildings. The disadvantage of this system 
was that there was enough leakage from one unit 
to another to cause interference of a heterodyne 
nature on sensitive receivers. This system was 
changed to one where a complete r.f. unit located 
at the studio was modulated and the r.f. then 
wired over our own system to the various build
ings, and there fed into a Class-A r.f. amplifier 
which was coupled into the heating pipes. This 
resulted in a good program, with no heterodyne 
from one unit to another. In fact, various units 
would add to each other." 

We hope to have a detailed story on this type 
of operation in a future issue of QST. In the mean-
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time W7HFZ emphasizes two points of caution: 
The 'first is to make sure the radiated field falls 
within the specified limits (April, 1941, QST, p. 
28) · the second, to go easy on the broadcast band. 
"B'.c.1.'s are very touchy!" he warns.-C. B. D. 

PROJECT 

Acou:Jlic Aircra/t ';J)ef eclion 

IN REFERENCE to the article describing 
the aircraft detector in March QST, several 
readers have referred to a statement in a recent 
issue of Reader's Digest that acoustic systems for 
aircraft detection are useless because of the 
relatively small difference between the spcedi; of 
sound and aircraft flight. This difference, how
ever has no bearing upon the purpose for which 
the 

1

unit described in QST was designed. Ob
servers in the Aircraft Warning Service are 
interested primarily in knowing when enemy 
aircraft is in the immediate vicinity of one of the 
observation points. They customarily make these 
observations by ear, unless it is possible to locate 
the plane by sight. The amplifier is intended 
merely to provide means of detecting the presence 
of aircraft in the vicinity of the observer's post 
without the necessity for remaining out-of-doors 
continuously. . 

Acoustic systems also have another use m 
which the time-lag factor plays no important 
part. This is in determining the course of ap
proach with a directive system. With such . a 
directive system, the observer notes the change m 
bearing of the sound over a period of time. If the 
horizontal bearing changes this indicates that the 
approaching aircraft probably will not_ pass 
directly overhead. On the other hand, if the 
horizontal bearing remains unchanged, while the 
vertical bearing increases, this is an indicat!on 
that the observer is on the course and bombmg 
may be expected. In this way, factories in Eng
land equipped with acoustic systems have been 
able to work with far less interruption than those 
which depend solely upon government regional 
warnings. . 

We have been advised that mail to Mr. A. E. 
Hayes, Jr., Group Leader for this section, should 
be addressed to him at 1315 Commonwealth Ave., 
Boston, Mass., instead of the address given in the 
April issue. 

PROJECT F·-----------. 

SuperJonic, I 
REGARDING the re-born "Experimenter's 

Section" project on supersonic communication, I 
. thought it might not be amiss to offer a few com-
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ments on some work I started just recently in this 
field - with the same object in mind as the 
ARRL Hq. gang - and perhaps I might even be 
rash enough to offer a few prophcries based on 
very incomplete evidence. 

So far, the work at W2AER has consisted of 
building the most sensitive detector for sound 
waves just above the audible range that I could 
make with standard parts. After a few Sundays of 
playing around, the present stage ~f t~ngs is as 
follows: An Astatic N-30 crystal mike 1s coupled 
in usual fashion to a 6AC7 amplifier with a plate 
load consisting of an 85-mh. coil tuned _by a 
0.0007-µfd. condenser. This output volta~e 1s. fed 
to the signal grid of a conver~er tube, \:h1ch Just 
happPns to be a 6A8. The oscillator sect10n works 
at 400 kc. and the converter-tube output is loosely 
coupled to an HRO receiver ~uned ~o 380 kc. !f 
coupling is too loose, the receiver n01se level will 
predominate, but if tightly coupled the 400~kc. 
carrier will be so strong as to cause overloadmg. 
To minimize this, the oscillator portion of the 
6A8 is run at lower than usual plate voltage, and 
a crude balancing system was used to balance 
out most of the 400-kc. signal. A balanced modu
lator would be more elegant, but was not in
stalled because the present set-up has a noise 
level almost entirely created in the first amplifier 
tube and no improvement is needed. 

In
1 

regard to signal-to-noise ratio, the noise 
due to thermal agitation in the microphone load 
resistor is inversely proportional to the square 
root of the resistance, and about equals the 
6AC7 noise if the resistor is ¼ megohm and fre
quency is 20,000 c.p.s. By making the resistor 
several megohm&, the tube contributes most of 
the noise. On paper, the situation can be im
proved by connecting the microphone to a step-up 
transformer, but none made is good enough. 
Several tubes might be used in parallel for the 
input stage, or the microphone capacitance 
might be tuned with a parallel inductance on the 
order of 80 mh. of very high Q. But average coils 
are not good enough and they also pick up long
wave commercial stations unless very well 
shielded. Theoretically there is no limit to the 
improvement obtainable, but practically only a 
few-fold improvement might be possible by 
taking great pains. 

The best type of microphone available seems s_o 
far to be the crystal-diaphragm type. Theoret1-
cally, one might think some sort of microphone 
relay action, such as a condensl;l' mike unb?'lanc
ing a bridge circuit, or varymg an osc1llator 
frequency and using an fm. detector, would be of 
use but the variation obtained will be so small 
that it becomes thoroughly impractical. If one 
can go into the microphone-building business, I 
suspect that a big improvement would result 
from use of resonance; e.g., the sound source 
described by St. Clair in the May '41 Review of 
Scientific Instruments used as a mike, or a reso-
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nant bar with crystal pick-up attached. The 
ultimate limit will be when thermal agitation of 
the air molecules becomes the chief noise source. I 
do not know how far this noise level lies below the 
noise level of my present equipment. 

The present set-up is roughly as sensitive as the 
ear at the upper audible frequencies. At 20 kc. we 
can pick up the sound of coins jingling or dog 
whistles anywhere in the house, birds twittering 
at 20 kc. (about their top frequency) at over a 
hundred feet. Many unsuspected noise sources 
are disclosed, the most impressive being metal 
objects, frictional noises, sibilancy of speech, 
crinkling cellophane, tinfoil, etc. 

My future program for spare Sundays includes 
rigging up a 20-kc. oscillator, amplifier, and 
usual speaker to see what can be done with simple 
equipment.Then I hope to build a more powerful 
sound source of the type described by St. Clair, 
for which he claims 50 watts of..8.Qund output, and 
also a pair of carefully-figured parabolic reflectors, 
which would seem to be better than horns for this 
purpose, and, thirdly, some microphones using 
low-loss resonant bars. John Dyer, also of the 
CBS television department, is quite interested 
and has a lathe which will be useful. 

As to predictions, this type of propagation is 
characterized by attenuation of so·many db. per 
unit of distance (you can find the figure in hand
books) so that every ten-fold increase in power, 
sensitivity, directivity, and selectivity will result 
in an extension of the range by a disappointingly 
small amount. Contrast this with radio or light 
propagation in a line-of-sight path where a four
fold power increase doubles the range. The range 
will always be quite limited, therefore, although 
some interest will be added by the expectation 
that freak weather or topography may give quite 
large undeserved increases in effective power. As 
to what the limiting range is, I am entirely un
prepared to guess, but I will guess anyway that 
since a locomotive whistle can be heard several 
miles with the whistle as a source, the ear as 
detector, no directivity or selectivity to speak of, 
and attenuation not so very much less than at 
20,000 cycles, we might get a range on the order 
of a mile with good equipment, and probably a 
quarter of a mile with simple equipment. Even 
simple mikes and speakers have a quite directive 
pattern at this frequency. 

The investigation will be very entertaining 
even if nothing ever comes of it! 

-John Hollywood, W2AER. 

PROJECT G _________ __ 

Garth-Current Communication 

A PROMINENT amateur on the West Coast 
writes as follows: 

May 1942 

"I notice by March QST that the gang is em
barked on a program of communication by gas 
pipes, sewers, light lines, barbed wire and blink
ers. This is swell. But I've got still another sug
gestion. 

"A few years ago, in the process of some geo
physical research, I put a couple of electrodes in 
the ground about 1000 feet apart and connected 
output of a 300-watt modulator across them. It 
required rematching the impedances, of course, 
because the. resistance between the stakes was 
only a few hundred ohms. 

"The receiving point was about two miles 
away, and the equipment consisted of a good 
audio amplifier, level measuring equipment and 
provision for inserting various filters into the 
lay-out. The pick-up was also a couple of elec
trodes, with provision for varying the spacing 
and trying several configurations for directional 
effects. The impedances between the network of 
electrodes and the grid of the first amplifier tube 
was matched and phased by ordinary audio 
transformers of the line-to-tube type. 

"The low frequency a.c. impedances between 
electrodes is approximately the same as for d.c. 
so long as one keeps the d.c. current low. With 
high d.c. currents, one may get into polarizing 
difficulties. For' all practical purposes, however, 
the resistance as read on an ordinary service
man's d. c. ohmmeter is the equivalent of the low
frequency a.c. impedance. At high audio fre-

(Continuea on page 9/J) 

~ Stravs :» . ~ . 

Old Glory replaces the beam on W6AK's 
tower. This is the second time that he has 
lowered his antenna because of war! 
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ARMY-AMATEUR RADIO SYSTEM ACTIVITIES 
War Department, Offiee of the Chief Sia!oal Officer, Washloitton, D. C. 

THERE have been numerous attempts to 
present a case in favor of operating privileges for 
selected amateurs since the issuance of FCC's 
closing Order No. 87 on Dec. 8th. Active en
thusiasm for most of the proposed plans could not 
be initiated because they were not coordinated 
with the civil defense plan, which would cause 
continuous confusion by the injection of new 
ideas, policies and programs as the national effort 
gained momentum. Therefore they were of little 
more practical benefit than an echo. 

The DCB has indicated to the Office of Civilian 
Defense that it will be receptive to a well co
ordinated plan for the use of amateurs in civilian 
defense. An outline of such a plan has been sub
mitted to the Coordinating Committee. The 
Chief Signal Officer has received hundreds of 
inquiries from amateurs requesting information 
as to how they could be most useful during the 
emergency. Some of them indicated they would 
like to sell their equipment, some submitted plans 
of utilization, while others attempted to issue 
"friendly advice." This column will have 
served its purpose if answers to the above ques
tions are given. 

The communications effort has now reached a 
stage where its details arc so varied and so num
erous that it is difficult to determine which phase 
is most important. Space and time do not permit 
a discussion of each, so for sake of brevity, let's 
be satisfied with statements of fact. 

CAPABILITIES 

THE Chief Signal Officer is aware of the 
potential capabilities of the amateur radio opera
tor and his equipment. However, communication 
security requirements necessarily come first. Strict 
enforcement of security regulations may prevent 
eventual legislation to conscript, seal or pool all 
the physical facilities of amateur stations which 
might prove useful to the enemy for aircraft 
position-finding. 

SALE OF EQUIPMENT 

A number of amateurs have offered their 
equipment to the government for the duration of 
the emergency, while others have offered to sell 
their equipment to the armed forces or anyone 
else that could pay their price. Answers to the 
above questions respectfully are: while your 
government greatly appreciates your genuine 
patriotism in offering your equipment, it in not 
considered economically sound to accept a variety 
of transmitters and receivers that would require 
a store-house of varied replacement parts, ulti
mate objective being a minimum oftypes. 
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If you must sell your equipment, Le sure of the 
purchaser, be sure that your amateur facilities 
will not be subverted to the use of "fifth colum
nists." It is hard to imagine anyone buying ama
teur equipment at this time for strictly defense 
purposes. 

HOW TO AID YOUR COUNTRY MOST 

IN the affairs of mtm and nations there 
must be "firsts." Preparing ourselves for duty in 
a position of need is the amateur's "first" to-day. 
Important in Signal Corps activities is the need 
for an abundant supply of radio operators and 
technicians, and this end can be accomplished 
only if each of us finds his most useful spot and 
does his utmost to assist the national effort. 
Because our "rigs" have been put aside to permit 
government facilities to function, we are not 
going to sit back and "brood." Those of us who 
prefer to operate will enlist in the service as 
operators, while those who are technically in
clined will enlist as technicians. Recently the 
Chief Signal Officer received a letter from a 
Blairstown, Iowa, high-school youth, who stated 
that he and his class "would like to do their part 
in the war." In his answer to the youth, Major 
General Dawson Olmstead said, "Actually the 
way you can help most is by making radio tech
nicians for the Signal Corps out of yourselves." 
During World War I there were approximately 
5000 amateurs in the military service. Records of 
this office indicate that at present there are in 
excess of 12,000 already in the service in this war 
and, if we don't have your name yet, better see your 
recruiting officer, join your pals for a personal 
QSO, and get on the Honor Roll. 

HOW '-·ou CAN PLACE YOURSELF 
TO DE OF MOST BENEFIT 

IF you are of military age, physically fit, 
and not bound by marital ties, you can enlist in 
the Signal Corps as radio operator or technician 
by presentation of your operator license to the 
recruiting officer. Or if you have the educational 
qualifications (either a degree in EE or its equiva
lent in technical knowledge and practical experi
ence) you may apply direct to the personnel 
section, Chief Signal Office, stating your qualifica
tions. You will then be in a position to be inter
viewed for possible future assignment to the 
Electronics Training Group and a commission 
in the Signal Corps. 

If you are not in position to accept military 
service by reason of physical defects, marital 
ties, sex, age, or for any unmentioned reason, you 
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can either apply to your local civil defense board 
and state your case, or contact your C. A. Signal 
Office (page 31, February QST) for possible 
assignment as radio operator in Civil Service. If 
for any reason you prefer the Navy, the Marine 
Corps or the Coast Guard, then by all means go 
to their aid. Just remember that the services need 
you, and if I know my hams - and I think I do 
- you'll be there. 

TUE COORDINATION BRANCH 

AMERICAN inventive genius has brought 
forth so many new types of radio signaling equip
ment that the Signal Corps has set up a special 
branch for the purpose of reducing its communica
tion system to a limited number of standardized 
models. 

The new Communication Coordination Branch 
is headed by Colonel David N. Crawford, one of 
the Army's leading radio specialists. Colonel 
Crawford comes to the assignment from a tour of 
duty with the air defense activities of the Air 
Force Combat Command. His instructions from 
Major General Dawson Olmstead, Chief Signal 
Officer, are to reduce the number of types of equip
ment to a minimum consistent with the require
ments of all the Army's arms and services. 

In order to reconcile the communication re
quirements of all the fighting arms, these arms 
are represented by specially qualified officers on 
the Army Communications & Equipment Co
ordination Board. This board includes representa
tives of the Infantry, Field Artillery, Cavalry, 
Coast Artillery, Air Corps and Armored Force, 
as well as the Signal Corps. Also on the board are 
liaison officers from the Navy, the MariIJ.e Corps 
and the armed forces of the other United Natiom. 
Considerable progress has already been made in 
coordinating the equipment of Great Britain and 
the United States, utilizing the best features of 
inventions developed in the laboratories of both 
nations. 

A major task of the new branch is to recom
mend the frequency bands to be allotted to the 
various arms and services. This task is similar to 
some of the controls exercised by the Federal 
Communications Commission in respect to the 
activities of commercial companies. In the case 
of the Army the problem is complicated by the 
fact that the transmitters are for the most part 
not fixed geographically like those for a civilian 
broadcasting station. Instead, thousands of them 
are in rapidly moving airplanes, tanks and other 
vehicles. It is the problem of the Signal Corps to 
keep those transmitters functioning without inter
ference that would disrupt the Army's lifeline of 
communications. A third function of the branch 
is to insure uniformity of procedures for using the 
equipment in the field, to the end that all ele
ments of the Army may work together as combat 
teams and enjoy speedy and thoroughly co
ordinated communications. 

May 1942 

THE lightning has struck and we are at 
war with Germany as the May, 1917, QST ap
pears: "War has come to our good old Star 
Spangled Banner, and all the sacrifices we have 
dimly dreamed in the past are now up to us to 
make." By presidential authority, the Navy's 
District Communication Superintendents have 
ordered the immediate closing of all stations, both 
transmitting and receiving; antennas lowered, 
apparatus disconnected from aerial and ground 
and otherwise rendered inoperative. The League 
has placed its services and resources at the dis
position of the government. All amateur traffic is 
halted where it happened to be. The League's 
president and general manager have been called 
into consultation to help secure both operators 
and apparatus, and members are asked to "Step 
up promptly and get into the game with the 
spirit and snap for which the ARRL is famous. 
If we cannot work our own stations, we can easily 
enough work one of Uncle Sam's." Meanwhile 
the Editor tentatively drops QST to 48 pages to 
offset the temporary decrease in revenue, because 
many advertisers cannot continue. 

The League is three years old, had grown lust
ily, and on the very eve of war has perfected its 
national organization with the help of many of 
the best-known amateurs of the country. The 
first formal constitution has been adopted on 
February 28th. H. P. Maxim, lZM, and C. D. 
Tuska, lZT, continue as president and secre
tary, respectively. A. A. Hebert, 2ZH, has been 
elected vice-president and general manager, and 
C. R. Runyon, Jr., 2ZS, is the treasurer. Di
rectors already elected consist, in addition, of 
J. 0. Smith, 2ZL; R. H. G. Mathews, 9ZN; 
J. C. Cooper, Jr.; F. M. Corlett, 5ZC; W. H. 
Smith, 9ZF; H. C. Seefred, 6EA; V. F. Camp, 
2RL; H. L. Stanley, 2FS; W. T. Fraser, 8VX; 
W. T. Gravely, 3RO; Theodore E. Gaty and 
Miller Reese Hutchinson - with others yet to 
be elected from large centers. League divisions 
appear for the first time, six of them, with divi
sion managers to supersede the old trunkline 
managers: Atlantic Division, J. 0. Smith, divi
sion manager; East Gulf, J.C. Cooper, jr.; Cen
tral, Ralph Mathews; West Gulf, Frank Corlett; 
Rocky Mountain, W. H. Smith; Pacific, H. C. 
Seefred. The division managers appoint district 
superintendents and the latter appoint assistants, 
the whole constituting an operating department 
covering the country. The management of such 
operations is in the hands of General Manager 
Hebert, with offices in New York, while QST con
tinues to be published at Hartford. The dues have 
been set at $2 and now include QST. 
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The "Battleship" V.F.O. 
The Mechanics of Oscillator Constr11ction. 

DY P. D. DLOOH,* WBDV 

HAVING been a "one crystal" man since 
going on 20-meter 'phone over a year ago, I have 
had plenty of sad experiences in being covered up 
by interference, with a good many contacts lost. 
The number of incomplete contacts in 90 % of the 
cases was due entirely to an immovable frequency. 
Then there were many possible contacts that 
could have been made with stations on the other 
end of the band, calls that were not even at
tempted because of the curious and oft-lamented 
fact that so many hams wouldn't cover the com
plete band after a CQ. The obvious answer was a 
variable-frequency oscillator. 

Which of the dozens of circuits available 
should be used was quite a problem. Those that I 
had seen or heard on the air did not have the 
points I believed should ·be available in so im
portant a part of a transmitter as it.; frequency 
control. Then came. the March, 1941, issue of 
QST containing By Goodman's idea of a v.f.o.,1 

which looked so good in the reading that I had 
just about decided to duplicate it. At about that 
time Merle Masiker, WSSYZ, happened to drop 
in for a visit, and we discussed that article. He 
also decided that it looked good. In fact, before 
the week was out he had it finished and working. 
The layout, parts list and circuit of Goodman's 
article was followed exactly, and the performance 
was all that By claimed for it. 

Before Merle put the oscillator in service in his 
transmitter, I had a chance to work with it, give 

* 2103 Evansdale, Toledo, Ohio. 
1 Goodman," A Gang-Tuned Y.F.O.," QST, March, 1941. 

The "battleship" v.f.o. is a business-like unit, with 
only control switches and the tuning dial on the front 
panel. Padder and other adjustments are screwdriver 
controlled. 
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it some frequency runs, test its stability, and in 
general marvel at its performance. However, in 
the testing several improvements came to mind 
which were later incorporated in my own version 
of the oscillator. In the first place, Goodman did 
stress that his model was designed to be as sim
ple and straight forward as possible. Therefore, 
in spite of the additional bracing, the v.f.o. 
could not be handled without a noticeable change 
in frequency. Not that a person will attempt to 
pick up the v.f.o. while in actual operation on 
the air, but it is a perfect test of mechanical 
stability to be able to do so without affecting the 
frequency. To my mind, mechanical stability in a 
variable frequency oscillator is fully as important 
as its electrical stability. 

Also, more bandspread was considered desirable 
on the higher frequencies. Because of the ganging 
of three condensers, each of which is designed to 
hold its setting in any position (necessitating 
rather tight bearings) so much force is required 
in turning the gang that none of the friction-type 
vernier dials will drive the assembly without 
slippil'lg. On the other hand, on a straight dial 
the 20-meter 'phone band occupies only a few 
degrees, making small adjustments of frequency, 
or resetting to a predetermined frequency, quite 
difficult. Also, because of the aforementioned 
tight bearings in the condenser assembly, the 
shaft of the last condenser will store some tor
sional energy which will gradually - and some
times suddenly - let go and swing the other con
densers if the v.f.o. is jarred or bumped or the 
dial touched, resulting in a frequency shift. 

Another thought was to incorporate more 
thorough shielding, designing the chassis to take 
advantage of that shielding to produce a very 
rigid assembly. I decided then to take up where 
Goodman left off, to see how far I could go to 
reach the utmost in both electrical and mechani
cal stability with tools and services available to 
the average ham. The last of the changes was to 
incorporate a power supply to make a self
contained unit. 

The problem of a rigid chassis was solved with 
the help of my good friend "Doc" Jarvis, 
WSRRZ, who in his capacity as Superintendent of 
the Superior Metal Casket Company knows all 
the tricks of the bending machines. He worked out 
the details of the interstage shields and the pan, 
and the finished assembly, though made of No. 
20 gauge metal, is as strong as the Rock of 
Gibraltar has so far turned out to be. 
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The dial question, for bandspread, 
was neatly solved by the National 
PW-O dial and gear unit. The extra 
cost was more than justified by its 
performance in the finished model. 
A bit of pencil work showed a reset 
accuracy of 0.02% (for 180 degrees) 
which is nearly as good or better than 
all but the most expensive labora
tory precision oscillators. That ac
curacy applies only to the unloaded 
dial, and would have applied to the 
output frequency but for the conden
ser drag mentioned earlier in this 
article. With an extra mark betv.;e,en 
each present dial division, and ball 
bearings on the condensers, the reset 
accuracy on the output frequency in 
the SO-meter band would be 0.01 %-

The extra dial marking is a future A rear view. Tubes an: accessible, hut all other working parts are 
·•enclosed in shielded compartments, 

improvement to be made here. And 
I will be the first customer for a small 
ball-bearing condenser similar in size to the con
densers used in this v.f.o., and especially designed 
for gang use. To get back to the present, this dial 
gives me a bandspread of 12 feet on the output 
frequency, 3500 to 4000 kc., and nearly 5½ 
inches of bandspread on the 20- meter 'phone 
band alone. The bandspread on 20 'phone would 
have been even greater had I been able to buy 
condensers with semi-circular plates instead of 
the midline type. 

Plate and filament power supply transformers 
are mounted on rubber. The tedious work, and 
the part that took most of my time in building, 
was fitting the shield walls. The rigidity of the 
finished unit depends entirely on doing this part 
of the job properly. The chassis and shields were 
assembled and taken apart many times in the 
process until each piece fitted right, producing 
the sought-for rigidity. 

Description 
The photo of the front of the model shows the 

;;implicity of the front panel, which has only the 
dial and control switches on it. This obviates 
any temptation to fiddle with vital controls, 
both by the operator himself and by curious 

What better time than now to get 
those needed improvements to the v.f.o. 
under way - or, for that matter, to 
build a good one if you haven't used one 
before? Here are some good pointers on 
the mechanical layout and construction 
of such a unit, aimed particularly at 
eliminating those constructional faults 
which may he as important as circuit 
details in determining stability. 
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visitors. The oscillator ban<lset, doubler and 
final padders are screw-driver adjusted through 
openings in the chassis and shield covers. Looking 
at the rear view, the hole through which the 6L6 
final padder is adjusted can be seen in the left 
center of the back drop of the pan, At the bottom 
center is the hole through which the neutralizing 
condenser is adjusted. To the right of that is the 
ground post, and farther to the right is the key 
jack. The 5Z3 is behind the plate transformer. 
To the right of the rectifier, but hidden from 
view, is the VR150-30, and just above that tube is 
the midget remote relay. The first choke is mostly 
hidden by the rectifier tube. R.f. output is taken 
from the two feed-through insulators, In the 
front view, the left-hand toggle controls fila
ments, with the white pilot light operating, and 
the right toggle controls the plate supply with the 
red pilot light indicating. This switch turns on 
the v.f.o. without energizing the rest of trans
mitter, for setting or listening to the oscillator. 

The bottom view shows the placement of most 
of the parts. The three 8-µfd. filter co!,].densers 
are at the left, with the bleeder just below. To 
the right is the 5000-ohm dropping resistor to the 
VR150-30, the socket for which is under the 
right-hand end of the resistor. The second filter 
choke is fastened to the wall that shields the 
140-140 6L6 padder condenser. Inside that shield 
and just to the left of the condenser are the three 
feed-through insulators which carry the r,f. and 
plate current to 6L6 tank coil. The 6L6 socket, 
neutralizing condenser, and associated resistors, 
by-pass condensers, r.f. choke, etc., are in the 
compartment to the right. The filament trans
former is just below. 

Next in line is the compartment containing 
the 6V6 doubler components, most of them 
readily identifiable. Fastened to the right-hand 
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new job it has been my 
custom to make a full
size paper layout, show
ing all the parts in their 
actual size. After decid
ing on a tentative lay
out, the complete wir
ing is drawn in, pictorial 
fashion. After the first 
paper layout is finished, 
a number of interesting 
things show up. One 
can immediately see 
if the orientation and 
placement of sockets 
are right for best wiring, 
and which sockets and 
parts should be pre
wired because they will 

Top-of-chassis view with the shield covers removed. The parts layout is described be located in difficult
in the text. 

to-get-at spots. The lo-

wall is the doubler padder, which is adjusted 
through a hole in the bottom dust cover. The 
doubler coil _can be seen just above and to the left 
of the padder condenser. The two feed-through in
sulators carry the doubler r.f. to the appropriate 
condenser in the tuning gang. In the right top 
compartment are the 6J5 oscillator parts with the 
exception of the plate coil, zero-coefficient tank 
condensers, and the tickler coupling condenser. 
The last-mentioned components are located in 
the shielded compartment at the lower right. 
The wall of this compartment is ½ inch lower 
than the others, allowing a separate cover for this 
compartment. This cover, in addition to provid
ing further shielding for the oscillator coil, pre
vents some frequency change caused by pressure 
on the bottom dust cover when the unit is resting 
on the table. Note the gussets in each corner and 
the in-turned lip all around. These are big fac
tors in increasing the strength of the chassis. 

The top view, with the top shield dust cover 
removed, shows the arrangement of the condenser 
gang, tube and power supply layout. The 6J5 
oscillator plate tuning condenser is in the com
partment at the left together with the handset 
condenser, which is fastened to the front 

cation of the shield wall 
can be more easily determined, as well as the 
location of holes for feed-through insulators and 
inter-shield wiring. It can be seen how and where 
to run wiring to facilitate cabling, and one can 
even determine the length of leads. After all 
changes that seem necessary have been made to 
the firtit layout, a new one is drawn up with all 
the corrections incorporated. Hours of time, tem
per and sometimes money can be saved by this 
procedure, with the knowledge that a well-plan
ned, neat-looking job will result. At one time or 
another nearly every ham has wished it would 
be possible to move a socket hole just a bit, or to 
turn a transformer, socket, or other apparatus 
around, or change its location, after it has been 
wired in place. Well, it can be done easily with 
an eraser and pencil before a single hole is drilled 
in a new chassis I Then, during the wiring, this 
same pictorial will save 75 % of the time. No time 
is lost wondering how and where to put a lead, 
because one already knows. It's not a new sys
tem, but certainly a valuable one when properly 
used. 

Several tools that are a practical necessity 
when working with metal are a small square, a 

panel and is adjusted through a hole in 
the top cover. The 6J5 is directly above. 
In the next shield compartment is the 
dial gear box, insulated coupler, dou
bler plate gang-tuning condenser, and 
smaller insulated coupler. The 6V6 and 
6L6 are directly above this compart
ment. The next compartment contains 
the 35-µµfd. 6L6 plate gang condenser 
and the final coil. Outside the last com
partment to the right is the power supply. 

r--------------- -- - ·--rr=i======sn·--- --------, 

Layout and Construction 

Before actually starting any work on a 
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Fig. 2 - Adjustable condenser mounting for oscillator 

section of condenser gang. Only this mounting has four 
legs; the other two mountings have three legs each. 

flexible steel tape, several small "C" clamps, and 
a "split-shank" screwdriver that will hold a 
screw by its slot, a set of small socket wrenches, 
and a set of small, thin "S" wrenches. In my 
case these all came from the five and dime, and 
worked fine. 

The overall dimensions of this model are 9 
inches high, 17 inches long and 8 inches deep. 
The chassis pan is 8 by 17 by 3½ inches, with a 
half-inch turned-in lip all around, and with gus
sets soldered in each corner as shown in the 
drawing, Fig. 3, and the bottom-view photograph. 
As mentioned before, this is a custom built job, 
and dimensions apply only to this particular 
model and layout. The whole idea behind this 

for them and then have your local sheet metal 
shop bend them up for you. By having all di
mensions ready you will save money, as the fee 
is based on labor charge. 

Don't expect the shields to fit well when the 
bender gets through with them. It takes filing, 
fitting, more filing, cutouts to clear screws and 
apparatus coming from above, and some bending 
of lips, until shields fit snugly. After that stage 
has been reached, holes should be drilled in the 
lips of shields to elear No. 6 by ½ sheet metal 
self-tapping screws for fastening shields to the 
pan and to each other. Have ample clearance so 
that shields can be shifted around slightly to take 
up any possible misalignment. With a scratch 
awl or ice pick spot holes m the pan to take the 
self-tapping screws, using the lips of the respec
tive shield walls as templates. A No. 35 drill is 
just right for a No. 6 screw. Screws should be 
spaced at least every 2 inches. One shield at a 
time should be drilled and fastened lightly to the 
chassis, until all are in place. With the under
chassis shielding fastened lightly in place, the 
same procedure is gone through with the top-of
chassis shielding - first, however, mounting the 
National dial war unit and condenser gang. This 
part of the work is one of the most important 
operations, since continued reset accuracy of any 
v.f.o. is a function of a well-aligned smooth-work
ing condenser gang free from binding or sticking. 

Special Condenser :Mountings 
After spending several hours trying to get a 

smooth-turning condenser lineup in the manner 
described by Goodman _in his original article, it 
was found that no matter how they were ad
justed, there would always be some point in the 
arc where one or the other condenser would bind. 
The reason was soon found to be that the angles 
on the condensers were not square! So a different 

article is not so much 
to give a complete, de
tailed description with 
the ,expectation that 
it will be followed to 
the letter, but rather 
to show how it was 
done in this particular 
model. Changes can of 
course be made to fit 
the needs of your own 
particular circuit. Start 
with the chassis pan 
available. The pictori
al diagram that should 
be drawn up to fit your 
circuit will soon show 
whether that pan is 
suitable. Determine 
placement and dimen
sions of shield walls, 
draw up specifications 

Bottom view with du•t cover off. The oscillator coil compartment, in the lower 
right-hand corner, has a separate cover so that bending of the chassis cover cannot 
cause a frequency change. 
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Fig. 3 - Below-chassis shielding layout. Thickness of shield walls 
is exaggerated to show lip turns. Lips drawn with solid lines on oscil
lator coil compartment (upper left) are for separate cover. Lips shown 
dotted fasten to bottom of chassis. The turned-in half-inch lip all 
around the bottom of the chassis is not shown, to make clear the 
bending and placement of shield walls. Chassis depth is 3½ inches. 

The model is now ready for paint
ing. All apparatus should be taken 
off, all shields fastened lightly in place, 
all front panel screws in place. One 
ground coat is sprayed on, inside and 
out, and when that has dried thor
oughly, the finish coat is sprayed on, 
covering the outside only. The reason 
for not spraying pieces separately is 
that a lot of time is saved in not hav
ing to scrape paint off where the metal 

. parts fasten to the chassis and to each 
other, for electrical conductivity. 

Wiring and Adjustment 

The tough and tedious part of the 
work is now over, and things progress 
much faster. After the second coat 
of paint or lacquer is thoroughly dry, 

type of mounting was evolved, one that permitted 
the adjustment of each condenser in any plane. 
With this mounting a true, bind-free alignment 
can be quickly reached. Complete details are 
shown in the drawing, Fig. 2. It may seem like a 
lot of work, but it has proved its worth here, in 
that in the six months this v.f.o. was in constant 
use not the slightest realignment was found 
necessary during a test while getting together the 
material for this article. 

Before using the couplers, true them up by 
loosening the four bolts, then re-tightening them, 
and when the assembly is fou.nd to be running 
true, lock each nut with another nut. During the 
adjustment for lining up the condensers do not 
use the dial to turn them, since the gear box 
develops so much power that it is hard to tell 
when the condensers are binding. Loosen the 
coupler on each side of the gear box and turn the 
gang by hand; then, when the condensers are felt 
to be running free, the couplers can be tightened 
to the gear-box drive shaft. Top-of-chassis shield 
compartments can now be assembled, drilled, and 
fitted to the pan. The hole for the dial shaft was 
made with a socket punch to give plenty of clear
ance and to allow for any misjudgment in spot
ting the shaft. Now inspect and check the chassis 
to see if all necessary holes have been drilled. 
The front panel can now be drilled and attached 
to the chassis, using the chassis as a template, 
transferring location and size of holes with a bent 
scratch awl or ice pick. 

erimmed off 
wlfh sitfecutter to 
fit sn119ty into next Silll N¢lwrrommet 
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take the chassis apart, using care to prevent 
chipping the paint. Check with the pictorial dia
gram to see which parts need prewiring, and do 
that part of it first. The first parts to be mounted 
are the gear box and condenser gang. This is 
quickly done, since one has already had the 
experience of the preliminary lineup. It may be 
necessary in some layouts to mount the feed
through insulators in the condenser compart
ments first. Other parts are then mounted, shield 
walls put in place and fastened, and wiring 
started. Our policy has always been to wire 
filaments first. I should have mentioned the 
mounting of the plate transformer, before going 
any further. The drawing shows clearly how this 
was done on this particular model, and it worked 
out very nicely. 

Thanks to the full-size pictorial wiring diagram, 
wiring is really fast, since the relative position of 
every wire has already been determined. All 
leads carrying r.f. are made with No. 14 soft 
draum copper wire. Not shown in the photographs 
but noted in the wiring diagram of the power 
supply is an additional 20 µfd. of input filter 
added to the 8 µfd. originally installed; this took 
out the last trace of a.c. ripple from the d.c. 
i;;upply. Also not shown in the photographs is a 
sheet of .½-inch asbestos fastened with Duco 
cement to the side of the plate transformer next 
to the 5Z3. This prevents heating of the trans
former by radiation from the rectifier tube, which 
was considerable. 

Fig. 4-Details of floating 
mounting for plate trans
former. The fiI'llt nut should 
he tightened only enough to 
hold firmly, then locked with 
second nut. 

QST for 



One of the two 6-foot rubber cords that end in 
male a.c. plugs comes from the primary of the 
power transformer and is plugged into an outlet 
controlled by the main station switch, which, 
when operated, turns on all filaments in the 
transmitter and modulator. The other plug and 
cord terminates in the relay coil, and plugs into 
an outlet controlled by the station send-receive 
switch, energizing the v.f.o. in the "transmit" 
position. The plate toggle switch on the panel is 
connected across the relay contacts. The relay is 
mounted in rubber simply by using a small rubber 
grommet inserted in the hole in the shield wall, 
tightening up on the single mounting screw only 
enough to hold the relay, and locking with 
another nut. 

The rubber feet used for mounting supports 
also come from the helpful five and dime, and are 
ordinary rubber furniture casters. The most 
flexible type is the "Daisy," which sells two for 
5 cents. The flat side is fastened to the bottom 
dust cover with 6-32 screws and at least a half
inch washer under each nut. The hole in the 
rubber is easily made with a hot nail. Tighten nuts 
only enough to hold snugly, then trim off all of 
the screw that protrudes and solder the nut to the 
screw to prevent its working loose. The cuplike 
part of the caster acts as a suction cup and pre
vents slipping and sliding. 

Opera,tion 

This unit was in operation at W8DV for nearly 
six months, during which time its use was a real 
pleasure. The number of contacts made increased 
by 150%, but what is more important, practically 
all were completed! Operation was on the 20-
meter 'phone band, and all checks and tests were 
made by listening to the 20-meter harmonic of the 
v.f.o. The reset accuracy was checked by measur
ing the frequency of a random but even setting of 
the dial, as for instance 460, which in this case cor
responded to a frequency of 14206.5. Out of 25 

made it necessary always to approach a given 
setting from one direction for greatest accuracy. 
With ball-bearing condensers the accuracy would 
have been as great as that of the dial itself. 

The maximum drift noted in several continuous 
3-hour test runs was between 800 a_nd 1000 cycles 
on 20 meters, from a cold start, depending on the 
temperature of the shack. Most of this was in the 
first five minutes. 

The adjustment was fully described by Good
man in his original article, with the except.ion 
that when the v.f.o. is lined up with a bulb on the 
output frequency, it will not necessarily be right 
for feeding the transmitter because of the differ
ence in impedance. If trimming of the final coil 
is found necessary, as it was in my case, do the 
trimming while actually feeding the transmitter. 
The neutralizing condenser was wired in but later 
disconnected as the shielding of the final stage is 
so complete that the 6L6 is stable in the complete 
range. Wires carrying d.c. to the various com
partments are shielded. All by-pass condensers 
for r.f. are 2500- or 5000-volt micas. 

In summing up, I would again like to sti·ess the 
great importance of mechanical stability, or more 
simply, rigidity of chassis. This can be easily 
achieved in even the most flimsy of chassis pans 
by soldering gussets (corner braces) in each 
corner, and fitting in shield compartments on 
both top and bottom, even though they may not 
be necessary to the electrical circuit. 

My favorite stunt with visitors, when demon
strating this model, was to turn on my receiver for 
c.w. reception on the 20-meter band, turn the 
v.f.o. on and beat it with the b.f.o. in the re
ceiver, then pick up the v.f.o., turning it around 
and about and shaking it, without any noticeable 
change in beat note. On the 10-meter harmonic, 
in zero beat with the receiver, about a 30-cy'cle 
change is noticed. When adjusted to a 1000-cycle 
beat, no change can be detected. 

6.3 +150 +225 +300 

20,000-sow 

.... 

trials in returning to that 
setting, the greatest devia
tion measured was 800 
cycles, with 15 of them 
varying from 250 to 500 cy
cles - and one bull's-eye. 
This was more than satis
factory, as most of the 
calibrated bandspread re
ceivers have only 5-kc. 
markers. I might also men
tion that during the tests 
the frequency meter was 
turned off frequency after 
each measurement, the 
audio gain control ~urned 
off, and of course the "S" 
meter was not watched. It 
was soon found that the 
drag of the condenser gang, 

Fig. 5 - Power-supply circuit. The filament transformer has 
5- and 6.3-volt windings; plate transformer to deliver 300 volts 
«t 150 ma. with condenser-input filter. 
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A Multi-Range Volt-Milliammeter Adapter 
The Construction of an Inexpensive Test Instrument 

BY VERNON CHAMBERS.* WIJEQ 

EVERY amateur has occasion to make 
voltage and current measurements during the 
construction, operation and maintenance of his 
amateur equipment. The more advanced amateur 
may make such measurements for any number of 
reasons. Perhaps E and I readings are essential 
details in the shifting of his transmitter fre
quency, or FCC regulations demand that he have 
various meters available because the power input 
to the final stage is more than 900 watts. He may 
be an experimenter having continual need for 
meters - or he may be just plain curious about 
what's going on inside the rig. 

The beginner's meter requirements may not be 
quite as varied as those of the advanced ham, but 
they are probably more imperative. The chances 
are fairly certain that the novice will pattern 
his equipment after models described in con
structional articles and, as a result, he will depend 
upon the author's findings. He won't know that 
his transmitter or receiver is working correctly 
unless it draws so many milliamperes plate 
current with so much plate voltage applied and, 
of course, the problem ~•t going to be solved 
with complete success unless meters are on hand. 
Yes, we feel that the beginner is really the fellow 
who gets the most out of his meters - and he 
very likely is the one who worries the most about 
buying them. 

Fortunately, the cost of metering equipment 
can be greatly reduced by using a single instru
ment in a multi-range volt-milliam
meter circuit. This lowers the cost 
to the price of one meter, a few re
sistors, and a switch. Total? $7.50 
at the most. And then we have a 
piece of test gear with five current
reading ranges and six voltage 
ranges. Furthermore, you may even 
be able to get out of buying the 
meter (if you can borrow one!) so 
long as the proper shunt and series 
resistor network is constructed. Per
haps you can make a deal. You 
know - "I'll use your meter - and 
you use my switcher." 

to be measured with good accuracy. The current 
ranges available are I, 10, 100, 250 and 500 milli
amperes. The voltage ranges are 3, 10, 50, 100, 
500 and 1,000 volts. Home-made parallel shunts 
are used to increase the current range of the 
meter, and commercial resistors are used as 
multipliers when the meter is employed as a 
voltmeter. It will be beneficial for the reader to 
understand the design of these shunts and 
multipliers and we shall therefore cover this 
subject in detail before going into the actual 
construction of the unit described. 

Shunts and Multipliers 

It must fl.rat be realized that voltmeters and 
ammeters are basically identical instruments, the 
difference being in the method of connection. A 
voltmeter is an ammeter which measures the cur
rent through a high resistance connected across 
the source to be measured; its calibration is in 
terms of the voltage drop in the resistance, or 
multiplier. An ammeter is connected in series 
with the circuit and measures the current flow. 
The ranges of both voltmeters and ammeters can 
be extended by the use of external resistors, con
nected in series with the instrument in the case 
of a voltmeter or in parallel in the case of an 
ammeter. 

Highly accurate precision resistors are used as 
shunt and series multipliers for meters, so they 
will not contribute errors to the meter reading. 

The unit to be described makes 
use of a 0-1 miUiammeter connected 
externally to the switching box. A 
low-range meter of this type is best 
suited for the purpose because it 
allows small values of current flow 

* Technical Information Service, ARRL. 

A photograph of the multi-range volt-milliammeter. The leads of 
an internal 0-1 ma. meter are plugged into the jacks at the top of 
the hox. Test leads plug into the jacks at the bottom. 
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column telll!! us that No. 38 wire 
has a resistance of 0.672 ohms per 
foot (0.672 + 1000). Therefore, 
2.459 feet will be required for a 
resistance of 3.66 ohms (0.672 X 
3.66). Wire sizes No. 28, 24 and 
22, respectively, are chosen for the 
100-, 200-, and 500-ma. shunts in ~ 
order that the current carrying 
capacity of the shunts will increase 
as the scale range is increased. 

This view shows the series resistors mounted on the switch and 
the parallel shunts supported by a lug strip. 

The wire lengths arrived at by 
means of the aforementioned pro
cedure should be considered as 
approximate only because they do 
not allow for discrepancies caused 
by meter connections and test leads 
or the variations found in the di-
ameter of a wire of a supposedly 
given size. A sure-fire method of 

Handmade shunts may be made as accurate as 
the constructor wishes because the resistance 
can easily be varied. Ordinary carbon resi~tors, 
selected for accuracy, may be used as multipliers 
when economy is the prime consideration. 

To calculate the value of a multiplier or shunt 
it is necessary to know the resistance of the meter; 
this information can be obtained from the manu
facturer's catalog. We shall give a few examples 
to show how shunts and multipliers were calcu
lated for the meter described. 

First, we have a 0-1 milliammeter having a re
sistance of 33 ohms. The resistance of a shunt 
for the 10-ma. range can be found from the 
formula: 

Rm 
R=--

n-1 

where R is the shunt resistance, Rm the resistance 
of the meter, and n the scale multiplication factor. 
In this case R,,. will equal 33 ohms and n will be 
10 minus 1 (since the scale is being increased from 
1 ma. to 10 ma.). Therefore 

10 - 1 = 9; 33 + 9 = 3.66 ohms. 
In going to the 100-ma. scale, n would equal 

99 (100 - 1) and the answer is 0.333 ohms. The 
250- and 500-ma. ranges call for shunt resistances 
of 0.132 and 0.066 ohms respectively. 

We must now consider the size of the wire that 
is to be used. We know that the wire must handle 
a current flow equivalent to the current rating of 
the shunt and that the resistance of wire increases 
with decreased diameter. A glance at the Radio 
Amateur'a Handbook wire table shows that No. 38 
wire will carry 15.72 ma. (consult the circular 
mil area column) and this size will therefore be 
ideal for the 10-ma. shunt.1 The ohms-per-1000-ft. 

I With adequate ventilation, the current density in open 
, windin&s c&n safely be increased to 250 circular mils per 

ampere. At this rating No. 38 wire could be used for currents 
up to 60 ma. 
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determining the exact wire length will be de
scribed along with the multirange milliammeter 
construction details. 

If a milliammeter is to be used as a voltmeter, 
the value of the series resistance can be found by 
Ohm's law, or 

IOOOE 
R=--

I 
where R is the resistance of the multiplier, E is 
the desired full-scale voltage, and I the full
scale reading of the instrument in milliamperes. 
Therefore, in this case, the resistance of the 
multiplier for the 3-volt range can be found as 
follows: 

1000 X 3 = 3000; 3000 + 1 = 3000. 

A 3000-ohm multiplier is required. It is evident 
that 10,000, 50,000, 0.1 meg., 0.4 meg., and 0.5 
meg. are the resistance values required for the 
10, 50, 100, 500 and 1000-volt ranges. It also 
becomes apparent that it is entirely impractical 
to attempt to wind these resistors by hand be
cause of the quantity of wire needed. We there
fore turn to the commercial resistors which are 
wound with special resistance wire. 

Construction 

The multi-range volt-milliammeter switch as
sembly is housed in a metal utility box measuring 
3 by 4 by 5 inches. All of the parts are mounted 
on one of the removable covers as shown in the 
photographs. The lug strip on which the shunts 
are mounted is held in place by one of the ma
chine screws which helps to hold the switch 
sections together. The shunts are connected to the 
switch section nearest to the panel and the 
multipliers are connected across the terminals of 
the rear section. The switch is located at the 
center of the. panel and need not be insulated 
from the panel. 

The shunts are wound over the insulation of 
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short lengths of solid push-back wire. One end 
of each shunt is soldered to its push-back wire 
form and the stiff wire is in turn soldered to one 
of the lug-strip terminals. The lug-strip terminals 
are all connected together and connected to the 
negative test-lead socket. The top ends of the 
shunts connect to the switch. 

+ 

Meter 
R,o 

Test Leads 
+ 

Fig. I - Wiring diagram of the multi-range volt
milliammeter-adapter. 
Rt -10-ma. shunt, 3.66 ohms. 
R2 -100-ma. shunt, 0.333 ohms. 
R3 - 250-ma. shunt, 0.132 ohms. 
R4 - 500-ma. shunt, 0.066 ohms. 
Rs - 3000 ohms. 
R• - 7000 ohms. . 
Rr - 40,000 ohms. 
Rs - 50,000 ohms. 
Ro - 0.4 megohms. 
Rio - 0.5 megohms. 
See text for constructional details of shunts. Multipliers 

R5 through Rm are ½-watt carbon resistors. 
S - 2-pole 11-position shorting type switch (Centralab 

Assembly No. K-122 with two type B Lakelite 
sections). 

Meter - 0-1 ma. (Triplett 227-A). 

As we have said before, it is not possible to 
predetermine the size of the shunts with great 
accuracy. We therefore suggest that each shunt 
be carefully cut to size by the following method. 
The shunt of approximate size is mounted in 
place and the external meter and the test leads 
are plugged into the jacks. A variable resistor of 
1500 ohms or more is placed in series with the 

• test leads and a 1.5-volt dry cell. The switch is 
rotated to the 1-ma. position and the resistor 
adjusted until the meter registers a current flow 
of 1 ma. With the 10-ma. shunt in place, the 
switch should now be rotated to the 10-ma. posi
tion. If the shunt resistance hp,ppens to be correct 
the meter will read exactly 0.1 ma. More wire is 
required if the reading is too low and less wire is 
needed if the reading is too high. After the current 
adjustment resistor has been set for any one 
particular shunt, it is not touched again until 
work on the next higher resistance shunt is 
begun. 

The 100-ma. shunt should be treated next. The 
switch is rotated to the 10-ma. position and the 
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adjustment resistor set to pass 10-ma. When the 
100-ma. shunt is switched in place the meter 
should again read 0.1 ma. if the resistance is 
correct. Follow the procedure outlined above if 
the reading is not correct. 

The two high-current shunts should now be 
lined up in proper order. The 100-ma. scale is used 
as the standard during these tests. In other 
words, the meter is made to register 100-ma. 
by means of the 100-ma. shunt and the current 
adjusting resistor. The reading should be 0.4 ma. 
for the 250-ma. shunt and 0.5 ma. for the largest 
shunt. When the shunt trimming has been com
pleted, it is suggested that each winding be cov
ered with a coating of Duco cement. 

The multipliers are wired to the switch as 
shown in Fig. 1. This arrangement is most con
venient because it allows each resistor, or set of 
resistors, to become a part of the next higher 
resistance value. For instance, R1 provides the 
necessary 3000 ohms for the 3-volt multipliN; it 
also adds to the 7000-ohm resistor, R2; to form 
the 10-volt shunt. R1, R2 and Rs then combine to 
form the 50-volt multiplier, and so on up the 
scale. 

The front-view photograph shows the scale 
that was made for the switch. It is made from a 
piece of stiff cardboard and is covered with a 
piece of celluloid. The scale points are marked 
in place after the disk has been placed beneath 
the switch control knob; the points arc marked 
off as the switch knob is rotated in a clock-wise 
direction. 

It is evident that the divisions of the meter 
scale can be used to obtain a direct reading only 
when the meter is used with the selector switch 
at the 1-ma. position. For voltage, or extended 
current ranges, the scale may be calibrated as 
follows: 

Extended 
Ranges 

Ma. 10 
100 
250 
500 

Volts 3 
10 
50 

JOO 
500 

1000 

Volts or Ma. per E<lch 0.1 
Division on 1-ma. Scale 

1 
10 
25 
50 

0.3 
I 
5 

10 
50 

100 

).\.;Strays~ . ~ . 
The smallest current that the average pcrso11 

can detect is about 1 milliampere, while currents 
above 15 ma. produce such muscular contraction 
that one cannot release his grip from contact! -
Ohmite News. 
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W6GRL Is China's U. S. Listening Post 
WE HEAR stories of radio hams in many 

a fascinating job these days - most of which we 
can't talk about now, of course. But one that we 
can talk about was called to our attention re
cently by United China Relief. It concerns one 
of the most interesting war-time radio assign
ments anywhere in the world- that of official 
American listening post to short-wave broadcasts 
from China, a job held by Century Clubber Dr. 
Charles E. Stuart, W6GRL. 

W6GRL's work-to which he was assigned by 
the Central Chinese government in Chungking -
is to receive and transcribe the daily English 
voice-broadcasts emal\ating from XGOY and 
XGOX, Chinese international broadcasting sta
tions in Chungking. These broadcasts consist of 
military and general news and talks by distin
guished Chinese and foreigners, and are made 
primarily for use by the Chinese News Agency in 
New York City and by United China Relief. 

Dr. Stuart is responsible for the most complete 
coverage of official Chinese government events, 
speeches, etc., received in this country. The Asso
ciated Press, United Press, etc., have correspond
ents in Chungking, but due to expense of cables 
they do not always give full details. The Chinese 
News Agency in New York is able to supply these, 
thanks to W6GRL. 

An outstanding recent service was performed 
by Dr. Stuart in the week following our declara
tion of war and occupation of Manila. Newspaper 
correspondents had much difficulty getting cables 
through, and the transcribed XGOY broadcasts, 
giving military news of China, were in great de
mand by the newspapers. Dr. Stuart supplied the 
first complete text of China's declaration_ of war 
on the Axis, for instance. 

The frequencies used by XGOY and XGOX for 
their American broadcasts and the time of day 
set for the transmissions are determined by Dr. 
Stuart, and vary with the seasons. At the present 
time, the frequencies are 11.9 and 15.2 Mc. re
spectively, at 6:30 A.M. and 7:00 A.M. PWT. The 
programs are recorded on acetate instantaneous 
discs (Doc usually shaves while this is going on!), 
and then are transcribed. Dr. Stuart is aided in 
his unique radio job by Mrs. Alicia Held, prob
ably the only secretary in the world who takes 
dictation from a source 7000 miles distant, 
through static and heterodynes, fading and hash. 

Dr. Stuart uses unidirectional terminated 
rhombic antennas which are also reversible. 
When Dr. Stuart misses the direct Chungking
Ventura broadcast (7000 miles), he can reverse 
the antenna and pick the broadcast up a little 
later from the other direction. One of the an
tennas is a highly-directive diamond with a full 
mile of wire in the system. This gives great signal 
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strength from Chungking, plus reliable reception 
when general conditions are poor. W6GRL's lo
cation at Ventura, Calif., is ideal for the purpose, 
being on a flat stretch of beach land underlaid 
with salt water, which gives maximum reflection 
and ground conductivity. 

The Chungking broadcasting studio, located in 
the heart of Free China's much-bombed capital, is 
constructed of huge blocks of granite four feet 
thick, and is bomb-proof. The transmitter is set 
up outside the town in a dugout blasted from the 
side of the hill on which Chungking sits. Broad
casts from Chungking are piped through to the 
transmission station by wire line. 

Dr. Stuart and an elder brother built their 
first station in 1912. Then only 11, Doc learned 
the code and built a spark-coil transmitter and a 
receiver capable of hearing signals several hun
dred miles. In 1914 he received his first amateur 
license from the Department of Commerce. 
World War I caused a temporary cessation of his 
amateur activities, and he did not have another 
station until 1922-23, when he was attending the 
University of Southern California in preparation 
for his D.D.S. degree. In the interim, however, 
he had built several receiving sets. In 1926 he 
obtained another license, but was too busy de
veloping a dental practice to do much with it. 
In 1932 he was licensed as W6GRL, the call he 
has kept in force since that time, winning fame in 
sevetaf international DX contests as well as 
Century Club honors. 

When international DX was suspended he 
looked around for a worth-while war-time job to 
do. That he has found it there can be no doubt. 

-C.B.D. 

When China talks, W6GRL listens. Dr. Charles E. 
Stuart, well-known DXer, transcribes Chungking 
broadcasts on acetate discs for the Chinese government. 
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1l--z.c. ON THE ULTRA HIGHS f'li,o. 
CONDUCTED Bl:. E. P. TILTON.* WIBDQ 

SoME of us who were fortunate enough to 
have been in on the rampages of the 112-Mc. band 
last summer have since spent some time wonder
ing what 2½ would have been like had we been 
using better equipment. In practically every case 
the transmitter was something which would 
make a more or less intelligible noise with the 
smallest outlay of time and money, and receivers 
in general use were equally crude. If stations up 
to 150 miles or more could be worked with such 
contraptions, what could we have done with 
something having a semblance of efficiency? 
Obviously our style in the transmitter depart
ment is going to be rather cramped for some 
time now, so let's have a look at the receiver situa
tion and see what can be dbne. 

Though the superregenerative receiver occu
pies a prominent place in the u.h.f. picture, es
pecially for portable and mobile work, we will 
assume that nearly everyone is familiar with the 
problems encountered in working with this type 
of receiver, and concern ourselves with the super
het in various forms. 

Anyone who has built receivers for 56 Mc. 
knows that one of the prominent headaches is 
oscillator instability. It is many times more 
troublesome when we try to go on to 112 Mc. Of 
course, if we use an intermediate frequency of 20 
Mc. or so and operate the oscillator on the low 
side of the signal, the oscillator frequency is low 
enough so that good reception of stable voice sig
nals is feasible, but even with all precautions 
there is bound to be enough "pulling" and hum 
modulation to make it difficult to get a steady 
p.d.c. note when the b.f.o. is used. 

At WlHDQ we had, in common with several 
other 56-Mc. DX-hounds, the yen to see what 
could be done with 112-Mc. c.w. and a sharp 
superhet. How we managed (long after Dec. 
7th, unfortunately) to get c.w. reception with 
our National NHU may be of interest. 

First George Grammer's converter (Septem
ber, 1941, QST) was tried, working into the NHU 
on 13.5 Mc. This was quite good; fine, in fact, for 
the crystal-controlled 'phone stations; but it was 
just a bit hard to handle on c.w., and besides, it 
didn't belong to me! Well, that NHU had three 
acorns in the r.f. section; why not try to get it 
down to 2½? There was a tuning range from 34 
to 47 Mc., now of little value due to the encroach
ment of f.m. in this region; so out came the coils 
and in their places were substituted a set for 112 
Mc. The result was pretty awful. With such a 
low intermediate frequency (1600 kc.) the oscil-

* 329 Central St., Springfield, Mass. 
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lator pulling was terrific, and the "note'' 
sounded like some of the c.w. we used to hear on 
28 Mc. back in 1935 ! 

At about this stage, along came Tom Chapman, 
WlKK, with a bright idea - why not try the 
double-conversion system used in some commer
cial f.m. receivers? To give the idea a try a 112-
Mc. coil was put into the grid circuit of the 956 
r.f. stage in place of the one in the 56-Mc. range. 
Some oscillator output was brought over to this 
circuit with a haywire external coupling arrange
ment, and-presto, it worked! Duplicates of 
the 56-Mc. oscillator and mixer coils were then 
put into the former 34--47 Mc. range, and a 112-
Mc. grid coil which would track (not as simple as 
it sounds) was installed in the 956 input circuit. 
Oscillator injection (shown dotted in schematic) 
was made a part of this range so that the func
tioning of the receiver on the normal ranges was 
not affected. Tracking was something of a prob
lem in this particular receiver, but it was finally 
solved by tapping the tuning condenser down on 
the coil. The correct point, after much cutting 
and trying, was found to be one turn up from the 
ground end .. 

Sensitivity is not up to that of the NHU on the 
normal ranges, of course, but something less than 
10 microvolts produces a readable signal, and the· 
stability is comparable to that of the 56-Mc. 
range. By the addition of an external preselector 
stage we have more gain than with the converter, 
and improved stability since the oscillator is work
ing at a lower frequency. 

Probably not many owners of commercial 
superhets will care to go probing around in the r.f. 
sections in an attempt to duplicate this fea_t, but 
for home-built receivers having plug-in coils it 
should be a simple matter to give the idea a try. 
The regular 56-Mc. coils can be used in the mixer 
and oscillator stages, it being necessary to make 
only a new coil for the r.f. stage (which now be
comes the first mixer) and provide a clip-on de
vice for oscillator injection. An external r.f. 
stage is advisable, in order to increase the sen
sitivity and prevent radiation on 56 Mc. (the 
oscillator is coupled into the antenna circuit 
otherwise) but even this leaves the whole job 
considerably simpler and less expensive than the 
construction of a 112-Mc. converter. 

Some months ago we mentioned the interesting 
possibilities of this type of circuit for 112-Mc. 
work. Since then we have received numerous 
letters asking for information on the design and 
operation of the double-conversion system. 
Probably the simplest explanation lies in the 
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formulas for determining the frequencies at which 
the mixers and oscillator operate: · 

F = F, X I.F. = 112 X 1.6 = 55 2 (M ) 
0 2 2 . c. 

Fm = F. ~ I.F. = 112 ; 1.6 = 56.8 (Mc.) 

Where F. = Oscillator Frequency 
F.. = Second Mix""r Frequency 
F. = Signal (First Mixer) Frequency 
I.F. = Intermediate Frequency (1.6 Mc. 

in the NHU) 

Thus, in the revised NHU, to receive a signal on 
112 Mc. the first stage is tuned to this frequency, 
the second mixer to 56.8 Mc. and the oscillator 
to 55.2 Mc. Oscillator-mixer action in the first 
stage produces a resultant of 56.8 Mc. This is 
passed on to the second mixer where, in the same 
manner, a difference frequency of 1.6 Mc. (the 
i.f.) results. 

A word or two about r.f. stages in general. 
Anyone who contemplates doing any work from 
a home station on 112 Mc. should have a tuned 
r.f. stage ahead of his super-regen. It is only com
mon courtesy to the others on the band, in the 
reduction of radiation, and it pays other divi
dends as well. Just getting rid of that annoying 
antenna resonance effect is worth the price of a 
9001 or 9003; and if you want some real added 
gain, the 954 or 956 reigns supreme. 

Once upon a time, in the early days of the 
acorn tube, it was thought that this little button 
was a bit of magic - that the mere presence of it 
in a receiver, whether it served as an r.f. ampli
fier, mixer, supcrregenerative detector, or oscilla-

Basic circuit of the NIIU 
r.f. section, showing changes 
made in 956 stage for 112-
Mc. reception. 
Ci-50 µµfd. 

C2-Insulated leads-
twist together to 
give most effective 
injection. 

Ca-50 µµfd. 

L1 - 3 turns No.16, ½-inch 
diameter, tap at I 
turn. 

L2- l turn No. 18 rubber 
covered. 
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tor, was a guarantee of superlative performance. 
But, alas, many workers spent their hard-earned 
dollars (and they were especially "hard-earned" 
about that time) only to find that somehow the 
acorn didn't seem to do half what was expected 
of it. Then along came the 1851, and it was soon 
discovered that this tube and its later relatives 

' in the "high G .. " field actually outperformed 
the acorn in some high-frequency receivers. A 
glance at the characteristics and the inter
element capacitances will show why this was so. 
The so-called "television pentodes," the 1851, 
1852, 1853, 1231, 1232, 7V7, and 7W7, all have 
much higher mutual conductance than the 
acorns, and some have equally low grid-plate 
capacity. Their disadvantage is high input con
ductance. However, unless we take advantage of 
the acorn's possibilities by employing short leads, 
small values of circuit and tuning capacitance, 
and the best possible tank circuits, we might just 
as well save our money and use the lower-cost 
tubes. But with concentric-line or other high-Q 
tuned circuits the acorn is more than worth its 
extra cost. 

How about the 9000-series substitutes? De
cidedly worth-while, especially when working on 
112 Mc. or higher, but not quite in a class with 
the acorns as r.f. amplifiers. The difference in 
grid-plate capacity is the answer. With really 
efficient tuned circuits in both grid and plate 
(necessary for a high gain r.f. stage) excellent 
shielding is required to prevent oscillation. Isola
tion of grid and plate circuits, difficult with the 
single-ended construction of the 9000 series, is a 
simple matter with the acorns. And even with 
good shielding the higher grid-plate capacity of 

(Continued on page 96) 
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Notes on 225-Mc. Converter Design 
Simple l¼-1Jleter Converter for Experimental lJ'orl.: 

BY ARTHUR BENT,* 'ft'ICOO 

MosT of the transmitters used on 225 
Mc. by amateurs are not stable enough to allow 
the use of superheterodyne technique, but it may 
not be too early to look in that direction, par
ticularly when one looks at the rapid develop
ment in technique on the other u.h.f. bands. 
During some tests on l¼ meters at the Mount 
Washington Observatory,1 a simple converter was 
developed which gave results equal to these ob
tained with the superregenerative receiver usu
ally used. 

This converter was built with the idea of find
ing out what could be done with the ordinary 
parts available to amateurs. It is probably true 
that the converter of the future will employ spe
cially designed parts and high-Q resonant cir
cuits but, on the other hand, it is interesting to 
know that good results can be had almost at 
once with familiar circuits and parts. Some pre
liminary work with conventional designs may be 
a good introduction to experimenting with more 
advanced ideas. 

The wiring diagram in Fig. 1 shows how the 
converter uses an acorn pentode mixer with an 

* Research Associate, Harvard University, Box 295, 
Exeter, N. H. 

'Bent, "Progress on 225 Mc. at Mount Washington," 
QST, Sept., 1939. 

This story is aimed at the many u.h.f. 
experimenters who might think the use 
of a converter at 225 Mc. is out of the 
question and consequently would never 
consider one for the hand. There is noth
ing particularly new about the design 
but it does show what can be done with 
standard parts. 

acorn triode oscillator. Suppressor-grid injection 
of the oscillator voltage is used. No radio fre
quency amplification was attempted. The inter
mediate frequency employed was about 27 Mc., 
and the receiver used for this purpose was a 
Hallicrafter 5-10. Results in receiving the 225-
Mc. signal over the ninety-mile path were about 
the same as with the superregenerative National 
1-10 receiver. The most notable limitation ap
peared to be the stability of the transmitter. The 
transmitter used a W.E. 316A tube in a Peterson 
high-Q oscillator and, since it was directly modu
lated, some frequency modulation resulted. Re
ception of speech was only possible with the band 
width of the Hallicrafter receiver adjusted to the 
wide position. Attempts to pick up the signal 
using a National HRO receiver as the intermedi

ate amplifier resulted in only a faint 
scratching sound. On the other hand, 
the stability of the transmitter was 
evidently much greater than is usu
ally found on 225 Mc. or superhetero
dyne reception would not have been 
possible at all. 

A close-up of the oscillator showing the copper-strap inductance and 
the condensei:4 aqanged to give short leads. 

The first consideration in converter 
design is the stability of the oscilla
tor. If even the relatively high inter
mediate frequency of 25 Mc. is cho
sen, the oscillator must operate at 200 
Mc. To secure stability at this fre
quency great attention must be paid 
to the design and placing of circuit 
components. The ultimate in a stable 
converter oscillator for this frequency 
may be in the design of a special low
loss tank circuit, but if we are to em
ploy parts of standard construction 
our approach will be in the direction 
of the familiar high-0 tank, at the 
same time keeping losses as low as 
possible. The writer's impression is 
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A top view of the 225-Mc. converter 
with the panel removed. The oscillator 
portion is at the left and the mixer sec
tion is at the right. The coil form at thr 
upper rig'ht is the i.f. output transformer. 

ment depending upon the input. 
characteristics of the receiver being 
used as the i.f. amplifier. The lead 
to the receiver may be a shielded 
twisted pair. Resonance between 
receiver and converter output cir
cuit is indicated by a rise in back
ground noise. Because of the appli
cation of the oscillator voltage to 
t.he mixer through the suppressor a 
metal socket cannot be used. In an 
effort to secure some by-passing for 
the mixer filament circuit a metal 
socket was cut in half, the portion 
having the filament and cathode 
terminals being used, and a new 
half of insulating material being 

that the possibilities of really high C have not 
been fully explored in high-frequency converters, 
even at frequencies as low as 60 Mc. It may be 
that ideas as to what actually constitutes high C 
for a given frequency should be revised some
what. With the oscillator shown, about 12 µµfd. 
of fixed capacity is used in the padding condenser 
at 200 Mc. The oscillator inductance is cut from 
thin copper sheet and the strip is about ¼-inch 
wide. A small amount of copper sheet in two 

made to support the screen and suppressor 
terminals. 

The operation of the converter is quite con
ventional, the use of acorn tubes resulting in op
eration being much the same as on lower fre
quencies. A test oscillator is a great convenience 
in lining up such a converter, specially if it has 
some tone modulation for identification. A super
regenerative receiver is also a convenience in 

( CJ' ontinued on page 78) 
weights will be convenient in 
experimenting on these frequen
cies: light weight for making 
special by-pass condensers and 
heavier stock for inductances 
and leads. 

The unit is mounted on a 9-
by 7- by 2-inch chassis with an 
aluminum baffle shield between 
oscillator and mixer. The oscilla-
tor is placed at the left so that 
the grid terminal of the tube is 
conveniently placed for a short 
lead to the mixer. The mixer 
plate-circuit inductance is shielded 
to avoid direct pick-up at the 
intermediate frequency. This in
ductance is wound on a plug-in 
form for convenience in experi
menting and is tuned, in this 
case, with a fixed mica con
denser. The inductance is pro
portioned to resonate at the 
desired frequency and consists of 
ten turns of No. 20 wire. A 
coupling link of three turns is 
wound about a quarter of an inch 
from the low potential end of the 
coil. The coupling link is not 
critical but may require adjust-
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Fig. 1 - Wiring diagram of the 225-Mc. converter. 
Ct, C2 -15-µµfd. variable (National UM-15). 
Cs- 5-µµfd. variable (Cardwell ZV-5-TS). 
C, - 50-µµfd. fixed mica. 
C5, CB - 0.005-µfd. fixed mica. 
C1 - 0.002-µfd. fixed mica. 
Cs, Cn - 100-µµfd. fixed mica. 
Co, C10 -By-passing in National socket (filament half only). Type Xl\IA. 
Rt - 2000 ohms, ½-watt. 
R2, R, - 0.1 megohms, I-watt. 
Ra -10,000 ohms, ½-watt. 
Lt -2 turns, No. 14 tinned wire, ½-inch diam., spaced diameter of wire. 
L2 -Two-tum coupling coil, No. 24 d.s.c., 'self-supportinr at low potential 

end of L1. 
Ls - Copper strip inductance (see text), I-inch diam. 
L, -10 turns No. 16 d.c.c., close-wound on I½-inch diam. form. Three

turn coupling link wound ¼-inch from cold end of L,. 
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INTS AND KINKS 
FOR THE EXPERIMENT.E 

FEEDING TUE COAXIAi. DIPOLE WITH 
AN OPEN-WIRE LINE 

THE merits of the coaxial-type antenna 
have been pointed out before.1 The chief object 
accomplished with this system is the feeding of 
a half-wave dipole at the center without bringing 
the line into the field of the antenna, thereby 

, reducing the possibility of distorting the radiation 
pattern of the antenna. 

However, it is customary to feed such an an
tenna with coaxial cable, which is more expensive 
in long lengths than many hams can afford. Fig. 1 
shows a system I have been using in which an 
open-wire line may be employed to feed an an
tenna of this type. The transmission line is de
signed for a characteristic impedance of very 
close to 400 ohms. It consists of a pair of No. 12 
wires spaced 1¼ inch, separated by 2-inch spread
ers in which holes with the correct spacing have 
been drilled. 

H.F 
Bushing 

4oo0hm 
line 

A 

HF 
Bushinr; 

Fig. 1-W8SR's 
scheme for feeding a 
coaxial antenna with 
an open-wire line. A 
and A1 are halves of 
the half-wave dipole, 
while B and C form a 
quarter-wave match
ing section. 

Referring to the sketch, the rod A and the 3-
inch diameter cylinder A1 are the two halves of 
the half-wave dipole. They must be insulated 
from each other. The !-inch-diameter metal tube 
B and the No. 12 wire C, mounted inside A1 
make up a concentric quarter-wave section of 
about 160 ohms for matching the 400-ohm line 

1 Long, "The Coaxial Vertical Radiator." QST, Jan., 
1939. 
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to the center of the dipole. The top end of B is, 
therefore, connected electrically to the top end 
of A1, while top end of the center conductor of 
the matching section is connected to the bottom 
end of A. The 400-ohm line is connected to the 
lower ends of B and C. 

A1 is a 2-foot section of 3-inch round rain 
spouting, while B is a 2-foot section of 1-inch 
thin-wall electric conduit. A single National type 
XS-1 h.f. bushing is divided to form an insulating 
support at each end of B for the No. 12 wire C. 
The threaded rod is cut in half and each piece 
soldered to one end of the wire. The nuts may 
then be used to draw the wire up tight. The upper 
half of the bushing is also used to support the 
upper half of the antenna A. A 3-inch ring of 
metal with a I-inch hole at the center may be 
used to fasten the top ends 0LA1 and B together. 
The bottom ends may be held together by a simi
lar ring cut from polystyrene sheet, or I-inch 
stand-off insulators may be used between the 
lower ends of A1 and B. The whole assembly is 
mounted on the pole with heavy stand-off insu
lators. The line should be anchored to the pole 
to take the strain off the assembly. With the line 
coupled to the transmitter with a hairpin loop, 
this system has given very excellent results. 

-H. R. Gebhardt, WBSR. 

IMPROVING VOLTAGE-FREQUENCV 
STABILITV OF THE ORO RECEIVER 

I RECENTLY made a couple of changes in 
my HRO which greatly improved the stability of 
the high-frequency oscillator, the instability of 
which has been annoying me when using maxi
mum selectivity on c.w. signals. Slight changes in 
line voltage, such as those produced by taking 
more or less power off the line, had a perceptible 
effect on the oscillator, but more annoying was the 
fact that adjustment of the r.f. gain control had a 
marked detuning effect. Also, a strong incoming 
signal had quite an effect on the h.f. oscillator 
frequency. 

The h.f. oscillator is affected by the position of 
the r.f. gain control, and by strong signals, be
cause the oscillator-screen and mixer-screen volt
ages are taken off the same high-resistance volt
age divider. When the r.f. gain is turned up, or 
when a strong signal comes in, the mixer draws 
more screen current, the voltage drop through 
R1 increases, the voltage on the oscillator screen 
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TO MIXER 
SCREEN 

A 
B 

TO MIXER 
SCREEN 

Bl' 
Fig. 2 - HRO receiver circuit changes suggested 

by W3JVJ for improving voltage-frequency stability. 
A - Original circuit. B - The modified circuit. 
C1, C2, Ca - 0.1 µfd. 
R1 - 50,000 ohms. 
R2, Ra -100,000 ohms. 
R, - 3000 ohms, 5-watt. 

goes down, and the oscillator frequency is thereby 
changed. Also, of course, turning up the r.f. gain 
or tuning in a strong signal causes the r.f. and 
i.f. tubes to draw more plate and screen current. 
The total load on the power supply increases and 
the voltage on the plates of all tubes, including 
the h.f.o., drops. The suggested changes, shown 
in Fig. 2, take care of this, too. 

Regulation of plate voltage to the oscillator 0 

was effected by putting a VR-150 into service 
with a 3,000-ohm resistor in its supply lead. The 
plate of the oscillator must then be by-passed to 
ground. The effect of the common screen resistor 
was eliminated by connecting the detector screen 
to the oscillator plate through th€) 100,000-ohm 
resistor already in the set. 

The original circuit is shown at A, while the 
revised circuit is shown at B. The improvement 
effected has been very gratifying. 

-John D. Edgerton, W3JVJ. 

FIVE BANDS WITH TWO COILS 

I HA VE a commercial transmitter which 
was not originally intended for maximum per
formance on the higher-frequency bands since the 
tank condenser in the final was a 220-µµfd. single
section job with the rotor grounded and one end 
of the tank coil grounded. For high-frequency 
operation, I was confronted with the problem of 
getting the right L/C ratio and still being able to 
work 160 meters with the same coil and con
denser. There was not sufficient room to install a 
"J" unit or fixed air condenser in parallel with the 
final if I installed a split-stator condenser. So I 
replaced the 220-µµfd. tank condenser with a 
split-stator condenser of 100 µµfd. per section 
and used the circuit shown in Fig. 3, using an 
Isolantite two-circuit band switch. With this 
arrangement 160-, 80- and 40-meter operation is 
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accomplished with one coil and 20- and IO
meter operation with a second coil. 

This arrangement could be used in ex
citer stages using an ordinary receiving
type band switch. With this circuit, the 
two sections of the condenser are paralleled 
for 160-meter operation and the bottom 
end of the tank coil is grounded, completing 
the tank circuit. For 80-meter operation, 
the same coil is used only in a split-stator 
circuit which reduces the total capacity 
across the coil from 200 µµfd. to 50 µµfd. 
For 40 meters, the bottom end of the coil 
is shorted. The coil used was wound on an 

lsolantite form 3 inches in diameter, 6 inches 
long, with 32 turns of No. 12 wire. On 40 meters, 
18 turns are shorted out with the band switch. 
The normal coil calculations· for 20 and 10 meters, 
using a capacity of 50 µµfd.,will apply. This cir
cuit is especially applicable to screen-grid tubes. 

The antenna tank circuit is coupled to the out-

tH.V. 

COIL No, 1 
·COIL No,2 

' I 
: 1 
I I 

L---------- _J 

40 
10 

Fig. 3 - W9IXE;s arrangement for coverinr five 
hands with two coils. 

put tank circuit by means of a link wound around 
the tank coil near the short-circuiting point. 

- Harold Bourell, W9JXE. 

SIMPLIFIED FREQUENCY STANDARD 

IN CASES where a strong local signal at the 
higher-frequency harmonics is not required for 
calibration purposes, the frequency standard de
scribed by Grammer in QST for June, 1938, and 
modified in recent editions of The Radio Ama
teur's Handbook may be simplified. 

The abbreviated circuit is shown in Fig. 4. 
It will be noticed that the harmonic-modulated 
amplifier has been eliminated. The output of the 
10-kc. multivibrator is used to modulate the 100-
kc. oscillator directly. 

The multivibrator (6N7) is locked at 10 kilo
cycles when R5 plus Rs is about 20,000 ohms using 
the constants shown in the figure. C1 introduces 
the control voltage at the cathode and C10 con
nected to the suppressor of the 6SK7 results in 

( Continued on page 70) 
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ORRESPONDENCE FROM MEMBERS 
The Publishers of QST assume no responsibility for statements made herein by correspondents. 

WAR IN K6 

EDITOR'S NOTE -Vigilant censorship has con
trolled the forwarding of information of possible 
military significance from Hawaii to such an ex
tent that only now are we able to publish the 
following correspondence concerning amateur 
activity in the Territory following Pearl Harbor. 
K6CIB, for many years our SCM there and a 
competent and respected amateur, gives us a 
graphic picture of what war means. K6OTH, now 
the Hawaiian SCM, had his official report re
turned by the censor, was forced to content him
self with the interim report reproduced herewith. 

Honolulu, T. H. 
Editor, QST: 

. . . Hawaiian radio amateurs had their equip
ment confiscated during the first two days of the 
war. The Army requested the local police to 
"bring in" all amateur transmitting gear. My 
station was confiscated, too. The police did not 0 

bother to tell me they were coming, but broke in 
the door to my station and took my transmitter, 
15-tube Patterson receiver, electric clock, 20 pule 
steps, a Boy Scout axe, over $100 worth of spare 
tubes and meters, a quantity of electrical supplies 
for house wiring and many other items not re
lated to radio transmission. . . . They were 
utterly ruthless in their methods and severely 
damaged much of the equipment they took. . . . 
Officials I have talked with said that the police 
damaged amateur transmitting equipment on all 
the Hawaiian Islands, and were fearful lest the 
police on the mainland do likewise in many 
localities. They were about the most jittery out
fit iu Hawaii in this emergency. The most inex
perienced amateur could have handled the situa
tion better, in my opinion. Thousands of dollars 
in useful radio transmitting equipment would 
thus have been saved for Army use (and they 
used a good many amateur sets, too). I could have 
superintended the moving of my equipment so 
that it could have been operating in half an hour 
in a new location, but the damage done by confis
cation was such that it took me six days working 
nearly 17 hours out of each 24 to get it un the air. 
By the way, they cut down my antenna and took 
it, too. It was made of No. 8 gauge copper wire 
119 feet long, folded into an 80° V doublet. The 
lead-in was EO-1 cable ripped apart, each wire 
taped with two thicknesses of friction tape and 
two more layers of tape over all. . . . 

The Army has agreed to pay for my transmitter 
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and receiver but the $100 worth of spare trans
mitting tubes and meters has not been located, and 
the Army refuses to pay for them since they 
claim they did not receive them from the police. 
The police assert they did not take this particu
lar equipment, although I had the privilege of 
identifying all of my confiscated equipment ex
cept this one box full of tubes. I am still conduct
ing correspondence with the chief of police about 
this last missing item. Many other amateurs 
suffered great damage to their equipment. I have 
heard that the Army is buying several of the best 
amateur transmitters among those confiscated. 

Army-Amateur nets functioned almost day and 
night for a few days after the December 7th 
attack, and some civil officials feel that it would 
have been wise to have had them continue, but 
the military officials seemed to fear that oppor
tunity would thus be given for espionage trans
missions, either to go undetected or be much more 
difficult to detect. Hugh C. Rea, K6OTH, was 
head of the Army-Amateur net on this Island an<l 
Jack Wada, K6FKN, on Kauai. I did not hear 
any other units on the air after December 
seventh .... 

My last transmission over K6CIB was the 
night before the attack. I was on 75-meter 'phone 
from 9:05 P.M. until 12:10 A.M., just seven hours 
and forty-five minutes before the attack began. 
During that evening I contacted the following 
stations: K6ETF, W6DYJ, W6PWR, W4HMT, 
W6MDD, W6AA, W6OQB, W6AAN, W6JTS, 
W9ZVT, W6FMK, W8GHP, and W5BCO. It 
was a most enjoyable series of contacts. Little did 
any of us dream then what would happen a few 
hours later. 

My log book has a diary of events happening 
since the attack, and of the things I did for the 
defense of these Islands. I was given two citations 
for my work in rebuilding my equipment for Army 
use, one by Colonel Weddington, commanding 
officer of Bellows Air Field, and the other by 
Lieut. W. A. Cummings, communications officer 
at Bellows Field. The services using my trans
mitter and antenna are delighted with its per
formance. I simply lengthened the antenna from 
119 to 141 feet, and it is functioning perfectly day 
and night with full signal ratings as far as 
needed. 

"owing to the large number of Japanese ama
teurs, some of whom no doubt are under suspi
cion, the Army has said there will be no OCD 
activities. Amateurs were begged to enlist and 
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function as part of the regular Army on Army 
frequencies with Army equipment. 

Many rumors were circulating the first wee_k of 
the war that alien Japs were using transmitters 
to communicate with Japan and its armed forces. 
I did a lot of work for the services and know what 
circulated in the gossip of military officials, but I 
cannot tell you about it now as I feel we should 
not spread rumors. After the war is over all this 
information will be released. Of course, these 
aliens were unlicensed and operated illegally. 

K6OJI did a very unsportsmanlike thing, in 
my opinion. After rushing to a point with a good 
view of Pearl Harbor, he came home and con
tacted an amateur in Kansas City on 20-meter 
'phone and broadcast his version of the attack. 
No doubt there were thousands of short-wave fans 
and amateurs who heard him and that is probably 
the source of the rumors that arrived at West 
Hartford. 

Long before the December 7th attack, the FCC 
monitoring force was increased several hundred 
per cent, and they have been right on the job. Of 
course, there are other monitoring services in 
connection with the military branches, as you 
well know, and they are also on the job watching 
the local situation. 

Concerning the loyalty of Hawaiian amateurs 
of Japanese racial descent .. all races have 
their good and bad folk. . . . There are many 
of the better class of Japanese families who were 
mortified over the cowardly attack of December 
7th. These folks are thoroughly American, and 
some of them freely state that one visit to Japan 
will convince anyone that the good old U.S.A. has 
by far the better government and living condi
tions, and they are proud to b~ Americans. I 
believe thoroughly in their honesty and integrity. 
My personal opinion is that about 10 to 15% of 
our total Japanese population falls in this highly 
loyal group. . . . Our one big problem is the 
Japanese of American birth who have grown up 
in slum areas and do not know how to be good 
American citizens. Their background is most un
fortunate and they are insolent in school, dis
respectful to teachers, cocky on the streets, rude 
on the highways. . . . 

Last month the entire 250,000 people on this 
island were fingerprinted on three sets of cards, 
one for official records at Washington, D. C., one 
for the local police department and a small card 
for individual identification. I was a chief at one 
of the fingerprinting stations where fourteen 
fingerprinters worked almost a month doing some 
6000 persons, and we found an occasional alien 
who deliberately and purposely ruined the prints 
by jerking their hands and smudging the prints. 
We simply called the police and let men in uni
form do this work. The effect was most gratifying. 

I just_ to-day got to see the issue of Life which 
had pictures of the Pearl Harbor affair. I have 
seen the real thing and those pictures are gen-
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uine .••• The local radio stations did not go 
off the air for some time after the attack. They 
broadcast to the public, telling everyone that 
military orders were to stay at home, keep off the 
streets and keep cars off the streets and highways. 
In spite of this, many people got in their cars and 
went out toward Pearl Harbor, congesting the " 
highways so that military traffic had difficulty in 
moving. Some people drove up onto the hillsides 
where a full view of Pearl Harbor could be had, 
and watched from there. 

We live in Manoa Valley, some ten miles from 
Pearl Harbor and behind a high hill, yet when the 
attack occurred it was quite audible here. If you 
ever heard a bunch of firecrackers with all the 
fuses braided together lighted and exploding very 
rapidly, then change this into the sharp con
cussions of air bombardment and large heavy 
rumbling of aerial torpedoes, you have the pic
ture. It was 11imply awful to sit at home, helpless, 
listening to that awful din and not able to do 
anything about it. I had only a .22 calibre rifle in 
the house at the time. . . . No planes were vis
ible from our home during the period of explo
sions, but two shells hit near our home and sure 
made the dirt fly. These shells or bombs came 
whistling down and then exploded with a deafen
ing high-pitched report. Clouds were about 2000 
feet high so we do not know whether it was a Jap 
bomb or an anti-aircraft shell that did not have 
the proper set on its timer and exploded on 
ground contact. . . . 

I worked at Pearl Harbor as a journeyman 
electrician after the attack and saw much of the 
damage done. The devastation at Pearl Harbor 
and adjoining Hickam Field was thoroughly sick
ening to me. No doubt you have seen the articles 
released to the national news agencies and have 
a good idea of the happenings. Sherman sized it up 
correctly about 1864. 

It was my good fortune to see one of the twu
man subs the Japs used in the attack. I saw it 
just after it was beached. The local papers de
scribed it as 5 feet in diameter and 41 feet long. 
I also saw a big Jap sub come up near shore two 
weeks later, running awash about two miles off 
with several men on deck: It got away tempo
rarily, but was probably the one announced a few 
days later as accounted for. Whatever has ap
peared in print the censors are expected to pass, 
and that is my reason for mentioning this. Of 
course, the sergeant with me reported the sub as 
promptly as possible, and military action was 
immediate .... 

The one thing that makes me furious is that, 
after being a big-game hunter for a museum and 
bagging deer, elk, moose, antelope, lynx and 
hundreds of smaller birds and animals, here I am 
with nothing but a .22 rifle to my name. I am 
joining the OCD now, and we will all have real 
shootin' irons shortly. I do not want to evacuate 
as many other folks are doing. I want to help 
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as many other folks are doing. I want to help 
whip the -- -- -- (write in your own 
words!) ... 

Aloha, best greetings and . . . _ 
-L.A. Walworth, K6CIB 

Editor, QST: 
Honolulu, T. H. 

. • . I would like very much to be able to tell 
you what you want to know, but at the present 
time under our censorship rules this cannot be 
done. I can only say that when this war is ended 
I shall send you a full account of what the 
Hawaiian radio amateurs have done towards na
tional defense, and I am sure that American ham
dom will agree with me that they have done their 
part. 

I am sorry I cannot give you any more details 
at the present time, but assure you that over here 
we are facing things with a smile, and look for
ward to the day when the world returrui to 
normalcy and we can again contact our friends on 
the mainland through the medium of amateur 
radio. 

Aloha and best wishes! 
- Hugh C. Rea, K60TH 

DYNAMO DAN OUTDONE 

Editor, QST: 
221 Greeley St., Clinton, MMs. 

In March QST there is a letter from one B. L. 
Toy. Now from the tone of his letter I take it 
that he is a little skeptical of the truth of "Dy
namo Dan and his crystal sending set." (I think I 
heard that one myself.) But I actually saw a case 
similar to the one he describes. It was a marvelous 
exhibition of technical skill and shows how ver
satile the reporters on our newspapers really are. 

The gangster and his hoodlums had captured 
the intrepid reporter and two of his YL friends 
(very nice ones, too), and had left one of the 
stooges to guard them while they went about their 
nefarious business. In the meantime they had 
given some poisonous headache powders to a per
fectly lovely old gentleman who was going some
where on an airliner. 

Stymied for a means to stop this cold-blooded 
murder, the reporter and his friends paced the 
floor of a beautifully-furnished apartment. One of 
the YLs spotted the radio and turned it on, tuned 
to the local b.c. station. Our hero had an inspira
tion. Quickly he snatched the set from its place 
against the wall and took it to a table in the cen
,ter of the room. Opening the top of the b.c. set he 
removed two wires from the speaker and, by re
versing the connections, he was able to converse 
with the local b.c. station using the speaker as a 
mike. Switching the wires back, he had a receiver. 

When the stooge came back (he had been sent 
for a drink while this was going on) he (the stooge) 
was persuaded that if he would talk into the 
speaker the reporter would be able to determine 
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if he (the stooge) should have a regular audition. 
Of course, the stooge was led on to confess the 
whole lay-out. The conversation was picked up 
by the plane and the old gentleman didn't take 
the poisonous headache powder, and the state 
police (who also were listening on that frequency 
- hi!) sent over the whole force to capture the 
hoodlums. The idea was that the reporter was 
broadcasting to the local b.c. station and they 
were sending it out in place of their regular pro
gram. I dunno what the FCC thought about that. 

I wish you boys down there would look into 
that matter, as I tried it here on a b.c. receiver 
without any success. So let's see what you can do 
with that in your experimenter's department. Of 
course, this took place in a movie, but I believe 
it all right. I saw him do it. 

- Jim Liard, WlJLM 

P.S.: Another time the traitor was trying to 
contact a U-boat that was following the ship, and 
he went to the shack but there was only a c.w. 
outfit aboard. So he scouted around until he found 
a copy of the. ARRL Handbook, which of course 
contained the c.w. code, and, sitting at the sending 
table with the book in front of him, he !lent the 
best fist that you have ever heard at about 50 
w.p.m. on a Mackey! 

NOW IS THE TIME 
901 Walwood Pl., Kalamazoo, Mich. 

Editor, QST: 
By all means - NO. No membership in ARRL 

must be allowed to lapse at this time. Of all 
times, now we must hold together. I wish there 
was some way to get the message across to the 
gang that, if they ever loved their ham radio, 
now is the time to express it with support even 
stronger than ever. Now! 

- Ralph 0. Williams, WBAJC 

KEEP •EH OSCILLATING 

Editor, QST: 
83 Macdougal St., New York 

Congratulations on your determination to keep 
QST coming off the presses. Let our motto be, 
"Keep 'em oscillating," whether it be a code
practice oscillator, b.f.o., wired wireless, test os
cillator, or what have you. 

- John L. Belfi 

DELP NEEDED 

940 Bay St. N., St. Petersburg, Fla. 
Editor, QST: 

Enclosed is a clipping from the March 1st issue 
of the St. Petersburg Times, showing the activity 
of local hams in defense work. 

The classes being held here in both radio code 
and theory are becoming so large it has been 
necessary for the instructor to appoint assistants. 

(Continued on page 14) 
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F. E. DANDY. WIBDI, Communications Manager 

ARRL Radio-Training Programs. Requests 
have come from far and near for the ARRL Code 
Lessons announced on this page last month for 
instructors engaged in code instruction. The 
Radio Course Outline and the Code Lessons have 
been in steady demand from clubs and individuals 
arranging to extend radio knowledge to groups. 
These helps continue to be available on request, 
sent free of charge by ARRL for inspection and 
return, or to keep for use in any serious training 
effort undertaken. 

It is a service to the individual as well as the 
nation to help qualify radio specialists. With 
about one in twenty of the men in the armed 
forces required to know something of radio tech
nique it is imperative that thfa work continue. 
Some clubs write that plans are being made 
whenever the courses now under way are com
pleted to continue by announcing through local 
papers that a new enrollment is possible with 
new classes starting over for those not given pre
vious radio training in such a course. 

Time is of the essence. It is just as important 
to speed up and extend the means for training of 
specialists as it is to speed up production. The 
necessity to replace civilian radio workers who 
have volunteered for military service is greater 
every day, too. Of course few training courses can 
turn out graduates competent to take over re
sponsible positions in high-power transmitting 
stations or research or design. Experience, as well 
as a thorough grounding in knowledge of funda
mentals, is required to make practical radio men. 
No school can or should boast its ability to give 
one a "completed" education. One's radio educa
tion is ever incomplete. -The radio art progresses 
continuously. We live to learn more about our 
chosen specialty! After sound basic training it is 
customary for individuals to specialize. There is 
need for experts in u.h.f. technique, also for the 
low frequency applications in the extensive and 
ever-growing radio field. The best our radio train
ing can do is to establish a foundation on which 
can be erected a sure understanding of and prepa
ration for later training in practical adjustment 
and operation of the devices built around 
vacuum tubes and electric circuits. There are 
more opportunities for skilled radio people for the 
war (and after the war) than ever before! 

No student should hesitate in starting to study 
radio technique for fear that he may be called 
into service before he can complete a given course. 
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J. A. MOSK.EY, WIJMY, Asst. to the Corns. Mgr. 

The pre-military instruction helps the individual 
to get classified for specialist ratings. Those with 
such_ courses fresh behind them required shorter 
courses to fit them for particular skilled jobs. 
The radio training time in government schools 
is often cut down by classification of the more 
skilled students into advanced classes. Any radio 
club and any individual instructor imparting 
knowledge to those voluntarily enrolling can feel 
that he is doing a vital and important part in 
assisting the all-out war effort. 

Is your local radio club among those on our 
Honor Roll? All clubs or associations maintaining 
either code or theory courses in radio technique 
are invited to report the nature of the courses and 
the number attending class, and the progress 
mude monthly via the Section Communications 
Managers (see address, page 4 QST) for QST's 
Honor Roll listing. If nothing is in progress 
locally and you can see the right people and get 
something started, by all means do so! ARRL 
will be pleased to assist by sending its informa
tion on either Code Instruction or Radio Theory 
if you will but ask. 

This war is one fought on a thousand fronts. 
The RADIO TRAINING front is a mighty im
portant one. Any skilled amateur who can in
struct ought to do so . . . any amateur not so 
using his time is well advised to identify himself 
with a student group to extend and perfect his 
radio knowledge. The knowledge each of us has 
must be kept ready, and must be used wherever 
opportunity permits for the good of the nation 
. . . and the ultimate credit of Amateur Radio 
and that individual. 

Chili Course Objectives. Ten clubs of every 
eleven responding to questions in the recent ARRL 
survey of club attendance, interest in experi
menter's section projects, training program in
formation etc. informed us that the Amateur 
Operator License was one of the main objectives 
of students in their Training Program. This points 
to the wisdom of Uncle Sam in continuing the 
issuance of amateur operator licenses for the dura
tion. See page 24, February QST for the FCC 
Examination Schedule. 

The ARRL Club-Award Code Proficiency 
Certificates are used regularly in groups winding 
up code classes, which are of 14-weeks duration in 
the case of the aver:1ge club. The shortest code 
course we have heard of runs for IO weeks, the 
longest for 24 weeks. Two-thirds of all the affili-
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I _)Jonor Roff I 
* * t The American Radio Relay League Jf"ar Training Program ! 
* * * The maintenance of listings in this column depi>nds on submission of reports from month to month stating * * the continuance of code and/or theory classes. Only radio clubs and institutions of learning engaged in a * ** program of defense radio training are eligible for the Honor Roll. Those groups listed with an asterisk teach ** * both code and theory; those listed with two asterisks teach theory only. Others conduct only code classes. * 
* Advance Radio Club, Jonesboro, La. Lorain Amateur Radio Operator's Club, Lorain, * * Aerial Radio Club, Akron, Ohio. Ohio. * ! *Albany Amateur Radio Association, Albany, N. Y. Lowell Radio Operators Club, Lowell, Mass. ! * **American Women's Voluntary Services, Inc.: New *Manchester Radio Club, Manchester, Conn. * * York, N. Y.; Santa Fe, N. M.; St. Louis, l\io. Mike and Key Club, Green Bay, Wis. * * *Arbor Vitae-Woodruff Schools, Woodruff, Wis. Milwaukee Radio Amateurs Club, Milwaukee, * t Binghamton Amateur Radio Association, Bing- Wis. t * hamton, N. Y. *Montclair High School Radio Club, Montclair, * * Boy's Club of St. Marys Amateur Radio Society, N. J. * * St. Marys, Pa. Mountaineer Amateur Radio Association, Fairmont, * * **Boys Vocational School, Baltimore, Md. W. Va. * * Butte-Anaconda Radio Club, Butte, Mont. Muskegon Area Amateur Radio Council, Muskegon, * * Canton Amateur Radio Club, Canton, Ohio. Mich. * * Central Oregon Radio Club, Bend, Ore. Nashville Society of Licensed Radio Amat.-urs, * t Charlotte Amateur Radio Club, Charlotte, N. C. Nashville, Tenn. t * Chicago Radio Traffic Association, Chicago, Ill. New Haven Amateur Radio Association, New * * Civilian Air Reserve Monitor and Relay System, Haven, Conn. * * Toledo, Ohio. Northern Minnesota Amateur Radio Association, * ** Columbus Amateur Radio Association, Columbus, Unit One, Bemidji, Minn. ** 

Ohio. *Oklahoma City Amateur Radio Club, Oklahoma ! *Cranston High School, Cranston, R. I. City, Okla. ! * *Culver Military Academy, Culver, Ind. *Olympia Radio Club, Olympia, Wash. * * Dallas Amateur Radio Club, Dallas, Texas. Pasadena Short Wave Club, Pasadena, Calif. * * Delta Radio Club, New Orleans, La. Peninsula Amateur Radio Club, NeWPort News, Va. * ! Downers Grove High School Radio Club, Downers *Pilot Mound High School, Pilot Mound, Iowa. ! * Grove, Ill. Piqua Radio Club, Piqua, Ohio. * 
East High School Radio Class, Erie, Pa. Plainville Radio Club, Plainville, Conn. * ! Electric City Radio Club, Great Falls, Mont. Portland High School, Portland, Mich. * * Elkins Kiwanis Club, Elkins, W. Va. *Radio Club of Arizona, Phoenix, Ariz. * * *Enid Amateur Radio Club, Enid, Okla. Radio Club of Brooklyn, Elmhurst, N. Y. * ** Five Towns Defense Council, Cedarhurst, L. I., Radio Clubs of the Denver Area, Denver, Colo. ! * N. Y. Richmond Amateur Radio Association, Richmond, * 
Fort Wayne Radio Club, Fort Wayne, Ind. Ind. * ! Freehold Amateur Radio Club, Freehold, N. J. Sioux Falls Radio Club, Sioux Falls, S. Dak. * * Galveston Amateur Radio Club, Galveston, Texas. Starved Rock Radio Club, Utica, Ill. * * Grant County Amateur Defense Organization, Mar- *South Central Nebraska Radio Club, Hastings, * * ion, Ind. Nebr. t t Hannibal Amateur Radio Club, Hannibal, Mo. Tennessee Valley Radio Amateurs, Knoxville, Tenn. * * Heart of America Radio Club, Kansas City, Mo. The T-9 Society, Ocean Grove, N. J. * * Indianapolis Radio Club, Inc., Indianapolis, Ind. University of North Carolina Radio Club, Chapel * * Irvington High School Radio Club, Irvington, N. J. Hill, N. C. * * Jackson County Amateur Radio Club, Jackson, Vermont Academy, Saxtons River, Vt. * * Minn. *Victory Radio Club, Rupert, Idaho. * ! Jersey Shore Amateur Radio Association, Long Walnut Ilills High School Radio Club, Cincinnati, ! * Branch, N. J. Ohio. * * Joliet Amateur Radio Society, Lockport, Ill. Westerly Radio Association, Westerly, R. I. * * Knoxville Rad¥> Communication Club, Knoxville, Western Maryland Amateur Radio Club, Cumber- * * Tenn. land, Md. * * Lane Technical High School Radio Club, Chicago, Whittier Experimental Association, Whittier, Calif. * t III. *Young Ladies Radio League, St. Louis, Mo. t 

* * ¥************************************************************** 
ated clubs report interest in the new radio-train
ing effort. 

CD Staff Changes. Communications Depart
ment must add more names to those leaving 
ARRL Hq. for new wartime fields of service. 
Bob Morwood, W9QMD, is radio-operating on 
foreign soil. (He met Buckler, W9NFL, en route 
to his post.) Joseph Moskey, WlJMY, is on leave, 
engaged in special work in connection with de-
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velopment of secret devices. We're not at liberty 
to give any of their locations at this time. Best of 
luck, Joe and Bob. George Hart, WlNJM, suc
ceeds to Joe's post, holding down the desk va
cated by Ev Battey, WlUE, who took leave to 
permit active duty with the Navy. George needs 
no introduction to hams who have met him 
through QSO with WlA W. 

Report to SCMs Monthly. All amateurs are 
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requested to report each mid-month to SCMs . 
(address on page 4) the training-in-radio, experi
mental communication projects, civilian defense 
building and planning that is going forward. 
Emergency Coordinators and Clubs have been 
sent forms to facilitate reporting monthly. 
Through QST these SCM reports will keep us 
amateurs together. The ground current, wired 
wireless, and light beam substitutes for radio 
each have a following, and the monthly amateur 
activities section can help us find fellow experi
menters who have a bent after our own heart 
without undue trouble. Drop your SCM a line 
before May 18th to use for his report in QST. 

-F.E.H. 

Meet the SCM's 
W9ILD 

Here is an SCM who needs little introduction 
to hams who have done a lot of listening on the 
3.5- and 7-Mc. bands. Carrie Jones, W9ILH, 
first became interested in amateur radio in 
1930, was licensed under her present call in 
1931, and has since hung up an impressive 
record of amateur activity. With her 400-watt 
852-final rig and her NCIOIXA receiver, located 
in the Jones dining room, Carrie has for many 
years pounded brass on the League"s traffic 
lanes as well as chewed the rag \\ith hams in 
all parts of the country. Before the war started 
she took part in ORS parties, RM-Nites, Sweep
stakes Contests, and Field Day, along with ex
tensive traffic-handling activity t.hat fre
quently placed her in the BPL. She was a 
member of Trunk Line G and the National 
Trunk Line, and NCS of the YLRL 3.5-Mc. 
Net. In 1937 Carrie received a Public Service 
Certificate for her work during the Ohio flood 
disaster. She is a member of YLRL, YL Radio 
Club, and an honorary member of the Central 
Illinois Amateur Radio Club. After her election 
as SCM she published a popular section bulle
tin called llli-Nois;,. Iler other hobbies include 
duck hunting, game fishing and trap shooting. 
A real SCM! 
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ARTICLE CONTEST 
The article by Mr. Geori:e C. Wetmore, W4HVH, 

wins the CD article contest prize this month. We 
invite entries/or thi• monthly contest. Regarding sub
ject matter, we suggest that you tell about what 
activity you find most interesting in amateur radio. 
Here you will find an almost limitless variety of 
subjects. Perhaps you would like to write on working 
for oode proficiency, Emergency Corps planning, 
traffic work, working in Section Nets, 'Phone and 
Telegraph operating procedures, holding a League 
appointment, working on radio club committees, 
organizing or running a radio club, the most interest
ing band or type of ham activity, or some other 
subject near to your heart. 

Each month we will print the most interesting and 
valuable article received. Please mark your contri• 
bution "for the CD contest." Prize winners may 
select a bound Handbook, QST Binder and League 
Emblem, six logs, eight pads radiogram blanks, DX 
Map and three pads, or any other combination of 
ARRL supplies of e'.luivalent value. Try your luck! 

Radio Clubs in the War Effort 
BY GEORGE (:. WETMORE, 

W4DVD• 

Now that amateur radio activity has ceased on the 
air, many of us are wondering about the place of the radio 
clubs established throughout the country. Along with the 
fact that the usual air activity- which was the main 
interest of many a club-goer - is now out for the duration, 
we are also faced with the fact that many people at home 
are working longer hours, which cute down their spare 
time; then, too, a good many hams have been inducted into 
military service. 

Despite these considerations, however, the outlook is 
not unfavorable for the radio clubs. Many clubs might 
consider it easier to close up for the duration. Easier it may 
be, though hardly wiser, when there are programs in the 
national interest to carry forward. Unquestionably there is 
going to be a defense job- an active job-for the ama
teur, just as soon as a sure-fire plan can be drawn up and 
approved. And, as always, the successful promulgation of 
that program is going to rest on a central organization of 
hams in each community. · 

Clubs were originally organized because it was obvious 
that cooperation and coordination and service to club mem
bers can best be realized by proper organization. At the 
time it was for fun - a hobby. Yet mutual benefits to 
members, the advantages of unity, even for fun, were aptly 
proven. Now, in this time of national distress, the need for 
unity is ever more present. Amateur radio is no longer pri
marily a hobby; now, it's first a service, and service is duty. 

Many of us are doing our bit by serving in the armed 
forces. But many of you will find your job at home. Just as 
it's our duty to be of service in the armed forces, it's your 
duty-you at home-to carry on the work of the radio 
club, among other things. It's your job to keep in touch 
with the radio gang, to keep in touch with the ARRL 
Headquarters. You must decide and.plan the means whereby 
the radio amateur at home may best serve, and you must 
successfully execute your plan. 

One of the most crying needs of the armed services is for 
trained radiomen. Radio clubs here have a very important 
opening through which they can stimulate club activity at 
the same time they do a service for their country. Organiza
tion of code and theory training classes is of primary im
portance to any radio club at this time. Start thinga going, 
get some of the members to volunteer their services as in
structors in such courses, and then let it be known locally 

• APO 43, Camp Shelby, Miss. 
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that such courses are being organized. You will find your 
courses over subscribed. Hundreds of young men about to 
enter the services right in your community would be glad. 
of the opportunity to qualify for this branch of Army or 
Navy. 

Many of the hams left at home are the older and more 
experienced ones. Their knowledge and experience can be 
employed in experimental development in some of the many 
fields suggested by the League. Turn to your League for 
guidance and aid if you find it difficult to promote activity. 
ARRL has numerous circulars and pamphlets especially 
,designed for such use. 

Just because some of us aren't around any longer and 
you can't put the rig on the air, or you're too busy working 
nites and week ends - don't close up the club because it's 
the easy way. Just because we aren't around for the 'fests 
and the meetings doesn't mean we aren't in the club any
more. We're there, and we're counting on you fellows to do 
your job, as you're counting on us to do ours. 

And by the way, life in the service can be kinda lonesome 
sometimes. A letter or a bulletin from tp.e radio club makes 
mighty interesting reading. 

Providence Radio Patrol Members 
Get Badges 

MEMBERS of the Providence Police Mobile Radio 
Patrol have each received lapel buttons which are exact 
miniatures of the regular police badge. Each badge is num
bered and each has been assigned to one of the 70 members 
of the patrol, as well 1111 to members of the Bureau of Police 
an,! Fire. 

The seventy members of the patrol are all amateurs and 
are full-fledged but non-paid members of the police depart
ment. They ar1> assisting in the emergency communications 
of the civilian defense set-up. Members of the patrol are 
thus identified in addition to the regular police badge. 

BRIEFS 
The Wasbington State Patrol desb:es the assistance of 

amateurs in the state of Washington in connection with the 
communications system of the Patrol. Arrangements are 
under way to use amateurs as relief operators in State Patrol 
radio stations in the event of an emergency, and some ama
teur stations at points where the State Patrol does not have 
coverage. There will be a, place for 100 or more ama.teurs if 
the proposed progra.m goes through. 

Questionnaires will b,. sent on request, to be filled out 
preliminary to orga.nization. Ama.teurs in the state who a.re 
interested are requested to contact W7IOQ, W7ZL, 
W7FWD, or W7BG. 

The Ama.teur Radio Association of Bremerton, Wash., 
reports tha.t it is ha.ving more activity than ever before. 
Membership is actually increasing beca.use of the influx of 
defense workers, and meetings are well attended and dis
cussions lively. Interest in wired wireless is the ma.in a.ttrac
tion at present. In January the club purchased $275 worth 
of defense sa.vings bonds. They also raflle off some defense 
sta.mps at each meeting. 

The British Broadcasting Corporation is planning a 
se,ies of test programs on the North American transmission 
starting Friday, April 24th and continuing every Friday 
for six weeks. The program will be on the air from 8:45 to 
9:00 P.M. EWT and will consist of voices of different pitch, 
instrumental and other music, and various sound effects. It 
will be entitled, "Lend Us Your Ears." Frequencies nor
mally used are 9.58 and 11.75 Mc. 

Reports on reception of this program will help give BBC 
engineers a better picture of reception conditions in this 
country. Reports should be sent to the BBC North American 
Office, 630 Fifth Ave., New York City. 
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Good Morse is Easier 
BY T. R. McELROY* 

WITH all the emphasis that can be conveyed 
through type I'd like to say that any person of reasonable 
intelligence can become a very fine operator. There aren't 
any exceptions. When I say a fine operator I.mean a person 
who can transmit clear, smooth and easily readable Morse 
at about 25 words per minute with the hand key or 35 words. 
per minute with a "speed key." These figures are conserva• 
tive. They are right. Swinging to the extreme I say for the 
purpose of showing what the real enthusiast ma,y expect to 
achieve, that the extreme limit for good hand sending is 
possibly 40 with a bare possibility of 45 words per minute; 
with "speed key" sending about a couple words per minute 
faster. And incidentally at this point I might say that these 
"bug" keys should be termed '"ease" keys, rather than 
"speed" keys. Their most valuable asset is in making good 
sending so much easier - not faster. 

Getting to the receiving end of this code business, I will 
say that approximately the same speeds hold true, with the 
exception that in some instances because of skill as a typist 
and because of the excellence of mechanical transmission it 
is possible for an operator to attain copying speeds up to 
50 and sometimes 60 words per minute. In my nearly 25 
years of experience as a co=ercial operator I have known 
of but a mere handful who can copy anything like 60 words 
per minute. But we're dealing now with the average person 
who desires to become a good operator. And the man who 
can copy 25 words per minute with pencil is a very good 
operator. The man who can copy 45 words per minute on the 
typewriter is likewise very good indeed. 

Now to get on the road to attaining this degree of skill 
that I again emphasize as so easy to achieve. I'm going to 
talk about the real easy method and I know that my plan 
works, having tried it out on a class of about 16 average in
dividuals. Through friendship for an old-time operator 
friend of mine, who opened a school for training radio teleg
raphists in Boston, I voluntarily, and for no remuneration 
whatever, took on the job of teaching the code. I took a 
group of about 16 chaps averaging 18 yea.rs of age, although 
actually two were only 15 years old and four 40 yea.rs of age. 
Not one of them new a dot from a dash! 

The first night! Get this, my friend. The first night, I had 
them copying simple words at 20 words per minute. Now I 
realize that that sounds like a pretty tall story. But it is true. 
How? That's what we're getting to. On the ordinary paper 
slip, in a Mac Recorder, made with an ordinary hand key, 
I ma.de about a half dozen dots, spaced very widely apart. 
Then after a half minute or so, I made a half dozen series 
of two dots, the two dots being right together as they should 
be, but much space between each group of two dots. Then 
after an interval, three dots, the same way. Then four dota. 
And then five dots. Then two dots again 1111 originally. On 
the first night, I ran that slip through my Mac Auto at 20 
words per minute. A dot ran through, and I announced 
loudly, "That is a dot. One dot, or 'dit,• is the letter 'E.' 
Now here it is again; write it down with your pencil. Forget 
that it is 'dit' -itis 'E.'" And the slip meanwhile, running 
through at 20 words per minute, had come to the second dot. 
Each of the 16 persons in the group almoot a.utomatically 
wrote "E" when they hea.rd it. And here may I say that in 
all my experimenting I have found no speed of transmission 
that is "" easy to read as about 20 words per minute. 

Then we came to the two-dot group. I said, "Now we'll 
hear two 'dits.' Listen." And along came "dit dit," at 20 
words per minute. I said, "That is 'I.' Now here it is again. 
Write it down with your pencils when you hear it." And the 
slip running all the while, came to the two doil!, and again 
automatically the group wrote "I." After doing that a half 
a dozen times, they would recognize "I" when they heard it. 
Mind you, they'd never heard a dot or a dash before. But at 
20 words per minute they automatically slapped down "I." 

(Continued on page 88) 

* World's Champion Radio Telegrapher, 100-102 Brook
line" Avenue, Boston, Mass. 



~===================~ ( Number ninety-nine of a series) ==~ 

UNTIL RECENTLY, amateurs and other users of 
electronic equipment have been able to buy 
nearly all items they needed from dealers, even 
though the most skillful manufacturers were 
working almost wholly for defense. This happy 
state of affairs has been due to the well stocked 

shelves with which the dealers entered the war period. 
That is about over now, so we would like to tell our cus

tomers what they may expect in the way of deliveries. Perhaps 
we can save a few telephone calls by so doing. As matters now 
stand, those of us who keep track of deliveries have to spend 
most of the day listening to exhortations over the telephone, 
and do not get much constructive work done until our cus
tomers go to bed at night. We enjoy hearing from our cus
tomers, but the present situation is becoming burdensome to 
everybody. 

We can definitely state that production is really getting 
rolling and deliveries are becoming impressive in quantity, 
in quality and in promptness. This is partly because the men 
and women who build National products are doing a mag
nificent job. It is partly because the new priorities system will 
eliminate most of the obstacles to production resulting from 
the old system. Before Pearl Harbor, there were two to six 
weeks of paper work between the time an order was received 
and the time we were able to order material to fill it. 

We do not have much choice when it comes to deciding 
where the finished products go. High priorities get first call; 
after that it is first come first served. So far this year, our 
records do not show a single delivery known to be for non
defense purposes. For many items, an A-2 priority is not good 
enough for even a delivery promise. 

Obviously, we cannot be very specific here, but the above 
does give a general idea of how matters stand. We are sorry 
that we have to disappoint old customers sometimes, but the 
job to be done comes first. 

GENE SIMMS 
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More than 
Quality 

Every Mallory product has an unseen asset 
that goes beyond the product itself. This 
unseen value exists because a radio product 
is bought for the service it is expected to 
deliver. Satisfactory service means: 

1. Selection of the correct product. 
2. Proper installation. 
3. The merit of the product selected. 

You can see and measure the quality of a 
Mallory product, hut you cannot see or 
measure the service that goes with it. 
Whether it be a tiny rubber grommet or a 
6,000-ampere Rectoplater, Mallory will help 
you select the best, most economical prod
uct for your application ••• and advise you 
how to use it. 

It is this friendly service, available for the 
asking, that has made Mallory outstanding 
as a source of supply for radio and electrical 
products. We're here to help you. 
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P. R. MALLORY & CO., Inc. 
INDIANAPOLIS IN DIANA 

Cable Address - PELMALLO 

Standard Frequency Transmissions 
From WWV 

THE standard freque.ncy service of the 
National Bureau of Standards station WWV has 
been extended to include another carrier fre
quency (15 megacycles). Temporary equipment 
is still in use while a new transmitting station is 
being built. 

The broadcast is continuous at all times day 
and night from I-kilowatt transmitters, and 
carries the standard musical pitch and other 
features. The radio frequencies are: 

5 megacycles ( = 5000 kilocycles = 5,000,000 
cycles) per second 

15 megacycles ( = 15,000 kilocycles = 15,000,000 
cycles) per second. 

The standard musical pitch carried by the 
broadcasts is the frequency 440 cycles per second, 
corresponding to A above middle C. In addition 
there is a pulse every second, heard as a faint 
tick each second when listening to the 440 cycles. 
The pulse lasts 0.005 second, and provides an 
accurate time interval for purposes of physical 
measurements. 

The 440-cycle tone is interrupted every five 
minutes for one minute in order to give the station 
announcement and to provide an interval for the 
checking of radio measurements based on the 
standard radio frequency. The announcement is 
the station call letters (Y{WV) in telegraphic code 
(dots and dashes). 

The accuracy on the 5- and 15-megacycle fre
quencies, and of the 440-cycle standard pitch as 
transmitted, is better than a part in 10,000,000. 
Transmission effects in the medium (Doppler 
effect, etc.) may result in slight fluctuations in 
the 440-cycle frequency as received at a particu
lar place; the average frequency received is, how
ever, as accurate as that transmitted. The time 
interval marked by the pulse every second is 
accurate to 0.000 01 second. The 1-minute, 
4-minute, and 5-minute intervals, synchronized 
with the seconds pulses and marked by the be
ginning and ending of the announcement periods, 
are accurate to a part in 10,000,000. The begin
nings of the announcement periods are so synchro
nized with the basic time service of the U. S. 
Naval Observatory that they mark accurately the 
hour and the successive 5-minute periods; this 
adjustment does not have the extreme accuracy 
of the time intervals, but is within a small fraction 
of a second. 

The service from the temporary transmitters 
will continue for some months. It will be continu
ous except for such breakdowns as may possibly 
occur because of the use of temporary apparatus. 
As rapidly as possible the Bureau is establishing 
a new station to provide more fully than in the 
past standard frequencies reliably receivable at 
all times throughout the country and adjacent 
areas. 



THE "Super-Pro" Series 200 is designed and 
built to give years of service. It is a plus 

receiver all the way. When you buy a "Super
Pro," you are not only assured of getting 
a modern receiver, but you are getting one 
that will still be in a. class by itself even after 
years of use. One happy "Super-Pro II owner 
puts it this way: "I have owned a half dozen or 
more receivers of the communications type, 
but I have bought my last receiver - it is a 
'Super-Pro.• " 

The "Super-Pro," being a professional re
ceiver, naturally has many features especially 
appealing to the amateur. Two stages of TRF 

provide high image ratio and low noise level. 
Variable I.F. band width and variable crystal 
selectivity cover practically every requirement 
in crowded bands. The "S-Meter" problem is 
nicely solved with an adjustment that can be 
made to provide the exact "S-Meter" readings 
desired. 

SEND FOR BOOKLET! 

--------------------------------HAMMARLUND MFG. CO., INC. 
424-438 W. 33rd SI., New York City 

Please send "Super-Pro" Booklet Q-5-42 

Name ••••.•••.•••••••.•...•.•••.•.•.•••.......•.•.•...••• 

Address .•.•.•.•.•••••.•.•.•...•.•••••••.•.•... , .......•.• 

City •••.•••••••.•••••.••••••••••••• State ••••••••. , •••••••• 

i.~.,,." HAMMARLUND MFG. CO.! INC. tffl: 424~438 WEST 33rd ST., NEW YORK [ 00

""• 
0 

c:~ADIAN OFFICE: 41 .WEST AV~. No;;·,HAMILTOH, ONTARIO ~ 'o .. ,,) 

EXPORT DEPARTMENT: 100 VARICK STREET, NEW YORK CITY 
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BLILEY ELECTRIC CO. 
UNION STATION BUILDING ERIE, PA. 
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Dints and Kinks 
(Continued from page 59) 

suppressor modulation of the 100-kilocycle signal. 
The 10-kilocycle beat notes are slightly weaker 
than those at 100-kilocycle intervals and on 80 
meters and higher every alternate beat note has 

6S_K_7 _______ c_,11 I--

I00-250V, i-

Fig. 4 - Circuit of simplified frequency standard. 
Ct -O.OOI5-µµfd. mica (Low-drift silver, if possible). 
C2 - IOO-µµfd. tuning condenser. 
Ca - 250-µµfd. mica, 
C,, C5, C6 -0.I-µfd. paper. 
C1 - 50-µµfd. mica. 
Cs - 0.003-µfd. mica. 
Cg - 0.002-µfd. mica. 
Cto, Cu - 250-µµfd. mica. 
Lt - Coil from i.f. transformer, tapped. 
Rt -250,000 ohms, I-watt. 
R2, Ra - 50,000 ohms, I-watt. 
R4-40,000 ohms, ½-watt. 
R; -15,000 ohms, ½-watt. 
Ro -30,000-ohm potentiometer. 
R1, Rs - 3000 ohms, I-watt. 
R9 -.300 ohms, I-watt. 
St - S.p.s.t. toggle. 

quite a bit of hum, but this does not interfere 
with the case of calibration. Output on the higher 
order of harmonics is naturally down, but the 14-
and 28- Mc. bands can be calibrated using direct 
connection between the output condenser and 
antenna binding post of the receiver. 

- W. B. Thompson, WBOKC. 

LIGHT METAL TURNING ON A 
DRILL PRESS 

OuR neighborhood dealers do their best to 
carry a complete line of radio hardware, but every 
so often we find need for something which is not a 
stock item. Then too, hams are an impatient lot 
when it comes to needing "just one little gadget 
to get the thing running"! 

Small shaft reducers, couplings, bushing, etc., 
( Continued on page 7$) 



"HO-120-X" owners are continually expressing 
their enthusiastic approval of this fine re

ceiver. That is why we say, "Ask an 'HO-120-X' 
owner." The variable selectivity crystal filter and the 
calibrated band spread dial have hit a vital spot with 
the amateur. Many say they would never be without 
these features again. This new crystal filter has every
thing for CW that crystal filters have ever had, and in 
addition, there are four wide band ranses, one for 
medium CW selectivity and three for phone recep
tion without spurious responses. It is absolutely 
smooth and stable. The calibrated band spread dial 
can be set for exceptional accuracy. Four amateur 
bands, 80, 40, 20, and 10 have scales of over 310 
degrees. These are, by no means, the only features -
talk to someone who owns an "HO-120-X" and get 
the real low-down. You will be amazed. 

' .. . . . 

We have prepared a 16-poge booklet 
contalnlns complete technical Informa
tion - curves and diagrams Included. 
If you do not have a copy of this book
let, ask your lobber for one or write 
dired lo the factory. II contains• lot of 
useful Information. 

~-------------------------
HAMMARLUND MFG. CO., INC. 
-42-4--438 W. 33rd St., New York City 

Please send "HO" Booklet. 0-5-,42 

Name ••••••••••.•••.•••.•.•.•••••••••.• 

Address ............................... . 

City ••••••.•.•.•.•.••••• State •••••••••••• •, 

HAmmARLUnD 
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ON YOUR 
FUTURE 
SUCCESS 

Add Technical Training to Your 
Practical Experience -TH EN Get 
That BETTER Radio Job You Want! 

CREI home-study traj~ing in practicaJ 
radio engineerin&' enables you to go after -
and get the better Job that means something in 
radio. There's no priority on success - but 
the better jobs are "rationed" to those men 
who have the necessary technical ability. 

Jobs that provide security - jobs that 
will mean something long after "tomorrow" 
has come and gone - must be won and held 
on ability. The men who will retain the im
portant radio engineering positions after the 
war is over are those men whose positions are 
essential - whose abilities are specialized. 

If the lack of technical training is your 
stumbling block ... you can do something 
about it now - if you will. Your present 
radio experience backed up by CREI spare
time training will equip you to fulfill the ex
acting requirements necessary to obtain the 
position and security you desire. 

WRITE FOR FACTS TODAY 
about CREI Home Study Courses ~ 

... ff; 
Our free booklet ancl personal recommencla .. 
tion1 may hold the an1wer to your future 
.wcce11. In your inquiry p/eoJe ,tat• briefly 
your background of experience, education 

'ancl present position. ·. 

Capitol Radio Engineering Institute 
Dept. Q-5, 322416th St. N. W ., Washinston, D. C. 

Contracton, to the U. S. Signal Corps and U. S. Coast Guard 
Producers of Well-trairted Technical Radiomen for Industry 
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can be made quite accurately on an ordinary drill 
press when a bench lathe is not to be had. That 
is precisely the state of affairs here at W9YZH! 
For example, a small steel shaft with hub was 
needed recently to couple from a motor shaft of 
5/32-inch diameter to a spur gear having a 
¼-inch diameter hole. The operation was enough 
to cause any self-respecting machinist to gnash 
his hair and pull his teeth, but anyhow here are 
the steps: 

1. Cut off the desired length of ¾-inch round 
stock with a hacksaw from 11, bolt, lag bolt, or 
piece of scrap rod. 

2. Clamp a piece of scrap iron (at least 1 inch 
thick) to the drill-press table. Drill a 5/32-inch 
hole ¾-inch deep. Remove the drill from the 
chuck and stand the shank in the hole. Clamp 
the work in the chuck (with exposed end center
punched by eye) and come down on the drill far 
enough to allow for a good hold on the motor 
shaft, about ½ inch. 

3. Grind the end of a worn-out 8-inch flat file 
into a cutting tool and clamp the file flat along 
the top of the drill-press table with the cutting 
edge extending into the center hole of the table. 
Use two "C" clamps, one near the table edge 
and the other through one of the bolt slots. 

4. Slip the work up in the chuck (or turn it end 
for end if too long) until the ends of the three 
chuck jaws can serve as markers for prick
punching for the setscrew holes. The punch must 
be tapped lightly to prevent injury to the chuck 
or the spindle; the points may be punched deeper 
when the work is held in a vise for drilling and 
tapping for the setscrews. 

5. Start the· screws, break off the shank of the 
5/32-inch drill and insert it as a temporary shaft. 
Tighten the screws and clamp the shaft in the 
chuck (up close). Set the feed stop so the tool 
will stop at the hub line each time the work is 
fed along the cutting edge. Tighten the clamp 
handle on the table bracket moderately snug and 
then tap the table lightly with a 'hammer until the 
tool starts to take a light cut. Then proceed to 
turn down the ¼-inch shaft section. Run the 
press at slow speed (not over 600 r.p.m.) and take 
light cuts to prevent chattering and possible in
jury to the spindle or bearings. Draw the work 
down across the cutting tool very slowly, then let 
the feed lever up fast. Tap the table for a new cut 
and repeat the process until the job is done! 

6. Turn the work end for end in the chuck, re
move the drill shank and setscrews, increase the 
speed tel about 1200 r.p.m., take one or two very 
light cuts until the hub is true, and then finish 
it with a flat file. 

7. Press the gear onto the shaft end and crimp 
it in place. 

The important thing to keep in mind when at
tempting anything of this nature with a drill press 
is that the cutting tool must be ground and 
clamped against the work properly so it can 
actually make a clean cut. A handbook titled 
"How to Run a Lathe" is (or was) obtainable 
from the South Bend Lathe Works, 435 E. Madi
son Street, South Bend, Indiana. The price is 



* * * * * ... T , ...... 

EXCELLENT OPPORTUNITY 
FOR OUTStANDING MEN 

:]HE Farnsworth Tele

vision & Radio Corporation is adding 

to its staff of ~esearch and. develop

ment specialists - the closely knit 

group which has won recognition 

throughout the world for its develop

ments in the field of electronics. These 

men know how to work harmoniously 

toward a common goal, for each real

izes that his opportunity to succeed i~ 

controlled only by his ability and 

ambition. 

T~~ urgency for additional research 

and development of highly specialized 

electronic apparatus at this time en

ables us to solicit applications from 

qualified American citizens including 

junior and. senior engineers and phy

sicists having suitable qualifications. 

Excellent opportunity to partici

pate now in most important engineer

ing developments as well as to qualify 

for responsible positions in post-war 

activities. 

Replies, including complete state

ments of experience and training, 

references and photographs, should he 

addressed to this company, attention 

of Personnel Manager, at its main 

office at Fort Wayne, Indiana. 

Personal interviews will be by 

appointment only. 

FARNSWORTH TELEVISION & RADIO CORPORATION 
Fort Wayne, Indiana Marion, Indiana 

Makers o~ . ~ADIO AND TELEVISION TRANSMITTERS AND RECEIVERS, THE CAPEHART, 

THE CAPEHART-PANAMUSE AND FARNSWORTH PHONOGRAPH-RADIO COMBINATIONS 
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NOW-a really high-powered 

RADIO 
ENGINEERING 

LIBRARY 

!':1:c1,~~ra~r ::r:r":11e:i 
from leading McGraw•Hill 
publications In the radio 
field. 

..liiii.... especially selected by radio specialists of 
_,-McGraw-Hill publications 

..liiii.... to give most complete, dependable coverage 
_,-of facts needed by all whose fields are 

grounded on radio fundamentals + available at a special price and terms 

THESE books cover circuit phenomena, tube theory, networks, 
measurements, and other subjects-give specialized treat
ments of all fields of practical design and application. They 
are books of recognized position in the literature-books you 
will refer to and be referred to often. If you are a practical de• 
signer, researcher or engineer in any field based on radio, 
you want these books for the help they give In hundreds of 
problems throughout the whole field of radio engineering. 

5 volumes, 3559 pages, 2558 Illustrations 

Eastman's FUNDAMENTALS OP VACUUM TUBES, 2nd editlan 
Terman'• RADIO ENGINEERING, 2nd editlan 
Everitt'• COMMUNICATION ENGINEERING, 2nd edition 
Hund's HIGH FREQUENCY MEASUREMENTS 
Henney'• RADIO ENGINEERING HANDBOOK, 3rd edition 

10 DAYS' FREI EXAMINATION 

. SPECIAL LOW PRICE EASY TERMS 

Special price under this offer less than books bought s~parately. Add 
these standard works to your library now; pay small monthly Install• 
ments, while you use the books. 

r---• SEND THIS EXAMINATION COUPON---

McGraw-HIii iook Co., 330 W. 42 St., N. Y. 
Send me Radio Engineering Library for IO days' examination 

on • pproval. In IO days I will send $3.00 plus few cents postage, 
and $3.00 monthly till $24.00 Is paid, or retum books postpaid. 
(We pay postage on orders accompanied by remittance of first 
Installment.) 

Name ···········•·•·•·······•·•·•·•·····•·········· 

Address .......................... ···•·•• •••••••••••• 

City ond State •••••••••••••••••••••••••••••••••••••••• 

Position •••••••••••••••••••••••••••••••••••••••••••••• 

Company·•••••••••••••••••••••••••••••••••••QST 5.42 L ____________________ J 
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25 cents, postpaid, and an amateur who is inter
ested in shop work will surely be able to find much 
useful information therein. 

- Henry E. Rice, Jr., W9YZll 

National type FWB polystyrene terminal strips are 
inexpensive items which may he used in a number of 
different ways in places where good insulation is re
quired. In pairs, or cut in half, they may be used as 
feed.through insulators for compact jobs. Since their 
center.hole spacing is ¾•inch, the same as that of the 
mounting holes for the type ST condensers, they make 
good insulating mounts for these condensers. Cut in 
half; with adjacent holes drilled out. they make excel• 
lent spacers for ¼•inch tubing in line os.cillators. They 
will he found handy freq,v,:ntly; in a number of other 
similar applications. 

TESTING FOR SDORT•CIRCUITIID 
BY-PASS CONDENSERS 

As A new member of the ARRL and an 
old-time reader of QST permit me to donate the 
following hint for your Hints and Kinks section. 

Most instruction books state that to test for 
shorted condensers that are shunted by resist
ances, it is necessary to unsolder one terminal of 
the condenser before applying the ohmmeter 
test. In order to save time and work unsoldering 
condensers, the shorted condenser often can be 
determined by using an ohmmeter range that is 
less than the resistance of the shunt. A 0- to 10-
ohm range will usually show infinite resistance 
for good condensers and zero resistance for shorted 
ones because resistances have a resistance of 
more than 10 ohms d.c. 

- E. Esbrook, Barranquilla, Colombia. 

Correspondence 
( Continued from page 6!) 

The training the radio hams have had especially 
fits them for this job, and their help has been 
warmly welcomed. 

It seems to me that this is a splendid way for 
other amateurs to help out in the present emer
gency, especially those who are too old to enlist 
or who are deferred for other reasons. If all hams 
would contact their local EC or OCD office, I am 

(Continued on paue 76) 



The Invisible Protection 
for Filament Emission 

Filament Voltage 10 volts 

Plate Voltage • up to 6000 volts 

Plate Dissipation • • 2000 watts 

Power Output (75% elf.) 6000 watts 

Like a solid coat of armor-plate, hard, high vacuum protects filament emis
sion in every Eimac tube. Extremely efficient evacuating pumps developed 
and built in the Eimac laboratories for the precise purpose of producing the 
highest possible degree of vacuum are shown in action above. It is this 
excellent vacuum that proved the idea fallacious that plate temperature 
destroyed emission ... caused premature failures. Chiefly because of this pro
cessing, Eimac tubes today, and for the past number of years, have provided 
longer life, greater stamina and vastly superior performance. 

ELECTRON MICROSCOPE virtually gives a 
OJ,Oving f,icture Pt'C?jectio~ of the ac
non of e ectrons bemg emitted from a 
heated filament. Such observations en
able Eimac engineers to constantly 
produce better filaments. 

PEAK EMISSION TESTER measures the flow of 
electrons from the filaments of com• 
pieced Eimac tubes. Of the long series of 
gruelling tests made to insure more effi• 
dent filament emission in every Eimac 
rube, this is the final test. 

FLASH IILAMENTTESTER checks filaments be
fore tubes are assembled and pumped. 
Here tubes are placed under a tempo~ 
rary vacuum, heated to much higher 
temperatures than will ever be required 
in normal use. Only perfect filaments 
reach the final stages of manufacture. 

[,z Peacetime o,- W arlime 

..• wherever you look ••• in 

the air, on land and at sea 

... you'll find Eima< tubes 

doing their bit. Right nou• 

the Armed Forces gel first 

rall on our fari/iti,s and 

Eima, tubes are receiving 

tnthusiastk a,~eptanre 

from all quarter,. 

h,llou· the LMders to 

California, Nevada 
f!ERH UECKER, 1106 South 
nr,rnd An,., Lo~ Angclt:s,Caltf 

N. Y., N. J., Penn., Md., Del., 
Dist. of' Col., Maine, N. H. 

R. I., Conn,, Mass. 
ADOLPH SCHWARTZ, 262 
(ir;n-son Pla(e, Teaneck, New 
lc1~ev. 

Eitel-McCullough,. Inc . 
San Bruno, California, U.S.A. 

EIMAC REPRESENTATIVES 

Wash., Ore., Idaho, Mont. 
GE;,.;ERAL SALES CO., 
Verner 0, Jensen. 260~, 07 
Second Ave,, Seattle, Wash. 

Colo., Wyo,, New Mex.ico, 
Arizona, Utah 

RICHARD A. HYDE, .1,,3 
Quitman St., Dl.'nvcr, Colo. 

Chicago, Illinois, Wisconsin 
G. G. RYAN, ~19 W. 
~~shinf;:tMl BhA,, Chica~o, 

N. Caro., S. Caro., Georgia, 
Tenn., Flor., Ala., Miss. 

JAMES !-,ULLAR, 316 Ninth 
St. N. E., Atlanta, Gcor,;ia. 

El(port ,'.gents: Froior & Co,. ltd_, 30rCloy Street, Son froncbco 

Texas, La,, Okla., Ark. 
J. EARL SMITH, 2821 Lil'< 
O;ik St., D,dlas, Tc,w;, 

Ohio, Mich., Ky., Ind., Minn., 
Mo., Kan., N•b., Iowa 

PEEL SALE$ ENGINEER 
ING CO.. E. R. Peel, lH 
E. Erie St., Chicagt), Ill. 



AC-DC 
Super-het Kit 

5-Tube 
AC T.R.F. 

Kit 
Here's a Kit that is 
low in cost and high 
in quality. Operates 
from 110 volt 50-60 
AC with a frequency 
range of 530 to 1600 
kc. (187 to 565 me
ters). Complete kit 
includes all parts 
necessary for con
struction of the re
ceiver with exception 

of tubes and speaker. Meissner pictorial diagrams make this 
set extremely easy to build. Kit-$27.00 list. 
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4-Tube 
AC-DC 

T.R.F. Kit 
Here is a very 
small compact 
receiver with ex
ceptional sensi
tivity and tone 
quality. Fre
quency covera1re 
of 530 to 1600 kc. 

Compact, high gain 
shielded coils are tuned 

:~~~:n~:;: it,•r~~i~r:~if~~n ,!~~~~! 
ing 5" dynamic speaker. Kit contains ~II 
parts except tube~ and . speake~. Pic

torial diagrams aid you to construct this recet':er eas~ly and 
quickly. Kit - $19.50 list. See your nearest Meissner Jobber. 

Write for complete new cataloz. Addreu Dept. QS·S 

MT, CARMEL, ILLINOIS 

"PRECISION-BUILT PRODUCTS" 

(Continued from page 74) 

sure their help would be very much appreciated 
in training operators for active duty, or to replace 
those called to service. - W. C. Spence, W 4EYI 

FAITH 

3316 N. Arsenal Ave., Indianapolis, Ind. 
Editor, QST: 

For the amateur who is down in the dumps and 
would just as soon let his hard-earned ticket lapse, 
I recommend that he read the radio address of the 
Hon. Frank R. McNich, chairman of the FCC, in 
QST for September, 1938, pages 43 and 44. . . . 

Remember, please, this is a temporary condi
tion, this war. After the last war, amateurs had a 
large job on their hands to get their tickets back. 
Will that happen after this war? I don't think so. 
We are still licensed amateurs and, as yet, we 
:;till have our rigs ready to go. And maybe before 
long some of us_ will be on the emergency band
wagons. 

The government has faith in us, and if we are 
to get those rights back like we had them in the 
good old days with DX and all, we must be 
patriotic and do our best to see this thing com
pletely through. - TY ade C. Kingery, W9JGZ 

S1JGGESTIONS1 

Editor, QST: 
53 Newcomb St., Quincy, Mass. 

A "Ham," in amateur radio lingo, has a "YL" 
if he isn't married, and an "XYL" or an "OW" 
if he is married (and she should make him pay 
for that one!). 

Supposing he has none of these, but does have 
an interested mother. How about a tag for her? 

- Mrs. Francis J. Saltus 
(Mother of WlKCP) 

).\.. Strays :Js . ~ . 
For those who have encountered trouble from 

continuous oscillation of the keying monitor at 
low frequencies with the key open, I suggest that 
the circuit shown by W9QJR in September QST 
be modified to include a 500-ohm, 10-watt re
sistor in series with the heater. Not only does this 
cure the trouble, but it will prolong the life of 
the tube without limiting the output to any ap
preciable extent. - W4HMS. 

One of the important uses for television in 
national defense is in the training of some 54,000 
air-raid wardens in the New York, Philadelphia 
and Albany areas. NBC is putting on six sessions 
each day, six days per week, in which the lectures 
are accompanied by demonstrations by a group 
of actors with actual equipment. 



The pace of development in the 
electronic industries - always fast 
-was stepped up to lightning speed 
when war was declared. 

Important developments began 
breaking thick and fast - and 
engineers had to have FACTS. 
Today, more than ever, it's a mat
ter of the survival of the informed. 
Almost every new electrical devel
opment brings a new insulation 
problem. 

American Lava Corporation gives 
you needed information and help in 
selecting the proper AISiMag stea
tite ceramic insulation in three 
ways: 

ALSIMAG PROPERTY CHART 

I I I 
1, A chart of Physical Properties of 
the more frequently used AISiMag 
compositions, sent free on request. 
We know of no other data available 
with comparable detail or accuracy. 

ALSIMAG SPECIAL COMPOSITIONS 

2. In its research department there 
are records of the physical charac• 
teristics of a great numb~r of special 
AISiMag steatite ceramic composi
tions which have been evolved for 
specific applications. 

ALSIMAG RESEARCH DIVISION 

3. An Engineering Staff and Re
search Laboratories that are unri
valled in the industry stand ready 
to advise or assist in any problem 
involving technical ceramics. 

• When you have a problem, old or new, involving 
technical ceramics you can probably find the answer here. 

AMERICAN LAVA CORPORATION • CHATTANOOGA • TENNESSEE 
• A Et • G 



Figures ohms, watts, volts, amperes - quickly, easily. 
Solves any Ohm"s Law problem with one setting of the 
slide. All values are direct reading. No slide rule knowledge 
necessary. Size 41/s" x 9". Yours for only IO(· to cover 
handling cost. Send for it today, 

OHMITE MANUFACTURING CO. 
4864 Flournoy Street, Chicago, U.S.A. 

tf.e l<14k wid_ 0 IHI MD ii le 
RHEOSTATS• RESISTORS• TAP SWITCHES 
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~ilent 1'ep~ 
IT IS with deep regret that we 

record the passing of these amateurs: 

Andreas Bertnes, LA6R, Sandefjord, 
Norway 

Dr. Juan E. Caignet, COSEC, Santiago de 
Cuba 

Donald 0. Carruth, W7FQV, Portland, 
Oregon 

Thomas H. Clayton, W6KOC, Lewiston, 
Calif. 

W. R. Emery, G6LW, Twickenham, 
England 

Lt. Cmdr. D. Grove-White, G W, 
Jersey, C. I. 

Carl 0. Hansen, W2OGB, Scotia, N. Y. 
Joseph J. Ivantic, W9DWT, No. Chicago, 

Ill. 
Paul Ivantic, W9DWT, No. Chicago, Ill. 
Harold S. Jones, W5GOV, Fort Worth, 

Texas 
Virgil M. Krell, W6TIU, Tucson, Arizona 
J. L. C. Stone, G2ZL, London, England . 

226-~le. Converter Design 
(Continued from page 57) 

adjusting the oscillator frequency. This con
verter, while satisfactory enough in operation, 
should be regarded as simply something to begin 
exploring superheterodyne technique with on 
these frequencies. Coils and condensers should be 
abandoned as soon as possible in favor of circuit 
elements more suitable. 

Looking ahead towards better design a few 
ideas have been brought out by working with 
this equipment. Several comments might be 
made on acorn tubes themselves. In the first 
place, it is difficult to tell the condition of an 
acorn tube, and about the only reliable test is by 
comparison in some piece of high-frequency gear. 
Often tubes that give satisfactory results at 60 
Mc. do not work well at 225 Mc. Tests should be 
made on weak signals, since poor tubes do not 
attract attention when working at high signal 
levels. Care should be taken in inserting acorn 
tubes in the delicate sockets used with them as 
damage may result in a poor contact. Both the 
sockets and tube terminals should be examined 
from time to time for corrosion, particularly the 
grid and plate terminals and connections of the 
pentodes. If any amount of power is used in 
transmitting, the acorn tubes should be protected 
from damage by radio-frequency pickup. At the 
higher frequencies only a few feet of transmission 
line at the receiver may resonate and bring a 
point of relatively high r.f. voltage to the grid of 
the first tube. This is particularly true in cases 
where relays or switches are used to change over 
from send to receive. The only safe protection is a 

(Continued on page 86) 



Sprague Condensers are made 
lo the highest quality stand
ards in a complete line meet
ing practically every electronic, 
electrical and industrial need. 
It is natural then, that today's 
production is largely devoted 
to a complete, fully approved 
assortment for Army and Navy 
uses. Our engineers will gladly 
cooperate in solving your ca
pacitor problems. 

CONDENSERS-KOOLOHM RESISTORS 
QuoHty Components • Exper.tly Engineer~d • Competently Produced 

SPRAGUE SPECIALTIES COMPANY, NORTH ADAMS, MASS. 
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~ou can, of course, convert 
your Crystal Microphone to 
other uses, such as home 

recording, and get a lot of enjoyment 
out of it. But, if you are putting it away 
for the "duration"-follow these two 
simple precautions: 1. Wrap it in a mois
ture-proof, dust-tight package. 2. Do not 
expose it to high temperatures. In this 
way, your Microphone will be ready 
for any special civilian defense use 
now, or for regular service after the 
war is won. * 

Shure Engineers today are devoting 
their energy and skill to the production 
of Microphones for war purposes. 

SHURE BROTHERS 
225 West Huron Street, Chicago, U. S. A. 

.. . SHUHI .... ______ _ 

... 
' \ 

~ltravs:Js . ~ . 
Recognizing the fact that radio amateur activ

ities are being seriously curtailed for the duration 
of the war, so far as ham communications are 
concerned, Aerovox engineers are compiling and 
already releasing practical data on electronic 
gadgeteering as a promising outlet for the equip
ment, skill and ambition of the radio hobbyist. 
Articles on radio-control circuits and the indus
trial applications of electronic devices are cur
rently appearing in the monthly Aerovox Research 
Worker. Copies will be sent to anyone writing 
Aerovox Corp., New Bedford, Mass. Also, a free 
subscription may be obtained by getting the 
endorsement of any Aerovox jobber . 

The Mae West type mast tried out by 
W9SVH haB recently been replaced by a 
more modern streamline version minus the 
hips. 

In looking over my log the other day, I dis
covered that my first contact on the air was with 
W7WR on April 24, 1933, while my last contact, 
on December 7, 1941, was also with W7WR! 
But volumes could be written on what transpired 
between those two contacts!- W7DDZ. 

A newly-developed machine, the rheotron or 
electron accelerator, increases the speed of 
electrons to within one-tenth of one per cent of 
the speed of light. The X-ray power produced is 
equivalent to the radioactivity of 1000 grams of 
radium - more than the entire available world's 
supply! - Ohmite News. 

The street in Columbus, Ohio, where license 
exams are held is Marconi Boulevard!-WBHM H. 



A GIANT NEW FLYING BOAT TAKES TO THE SKIES 

•. . AND ISOLANTITE INSULATION 

HELPS MAINTAIN VITAL COMMUNICATIONS LINKS 

ANEW chapter in aviation history was written 
with the launching of the EXCALIBUR, first 

of the Flying Aces built for American Export Airlines, 
Inc., by the Vought-Sikorsky Aircraft Division of 
United Aircraft Corporation. 

Longest-range commercial aircraft ever built, the 
EXCALIBUR and its sister ships will soon be span• 
ning the ocean in a new service, linking New York 
and Eire in non-stop flight. 

Since highest efficiency and complete dependability 
of communications equipment are vitally important 
in the operation of these giant flying boats, Isolantite* 
insulation was selected for a number of essential 
applications. Isolantite's unique combination of prop
erties-high strength, dimensional accuracy, elec
trical efficiency, non-absorption of moisture-has 
established this unusual ceramic as the choice of 

leading manufacturers of sets and component parts, 

for aircraft applications and for every other branch 
of the communications industry. 

The radio amateur, too, has long recognized the 
advantages of Isolantite in condensers, coil forms, 
antenna insulators, stand-offs, lead-ins-and though 
amateur sets may be temporarily silent, Isolantite 
continues to look toward the future, when it will 
serve the amateur again as it has in the past. 

CERAMIC INSULATORS 
ISOLANTITE INC., 233 BROADWAY, NEW YORK, N. Y. 

* Registered trade-name for the products of Isolantite Inc. 
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l\\i lill\1\\ D\Stft\9U10ft 
. lli~l\iSl lOU 

Ab~{~l;i'l-ilRg-BROTHERS co., INC. 

Alb:";.>'& NE io., INC. 
294 Broadway 

Am.:;~:';! mrlrn1c co. 
425 Polk St. 

Atli'.nR~'v'M1'.R ELECTRIC CO. 
167 Walton St. N. w. 

Baliin~7M~l•E GAS LIGHT CO. 
111-113 E. Lombard St. 

Bil\t.\11'CLlt1~8tiMPLEMENT co., INC. 

Birml~P~~~; l{~on Depot 
MO~RE-HANDLEY HDW. CO. 

27 South Twentieth St. 
801

J'8'R-lY'1-m.:sTERN RADIO, INC. 
588 Commonwealth Ave. 

Bu1f,1:E~H iTRAUSS CO., INC. 
25 High St. 

Charleston, S. C. 
THE GAS ENGINE & ELECTRIC CO. 

280-282 Meeting St. 
Charleston, W. Va. 

ESKEW, SMITH & CANNON 
Brooks & Wilsou St. 

Ch~l'.'lt°i;~i,v~ALLISON CO. 
io9 E. FIith St. 

ChilJt'¥'i':fRJ'j,nJ'RN. SALES CO. 
633-35 Broad St. 

Ch~~~;-W·RADIO DIST. CORP. 
5801 W. D!ckeDJJ Ave. 

Cin~wr;::,.c:ih::.STRIBUTING CO. 
2410 Gilbert Ave. 

Cleveland, Ohio 
THE ARNOLD WHOLESALE CORP. 

5209 Detroit Ave. 
Columbus, Ohio 

APPLIANCE DISTRIBUTING CO. 
163 N. Ludlow St. 

Dal~".:bT~•ihY DISTRIBUTING co. 
800 Jackson Illvd. 

Da~~K~tc~
0
N"l1DERHAHN co. 

218 Brady St. . 

D•,~fE~~"Jt'l:TAIN APPLIANCE CO. 
1541-49 Wynkoop St. 

0•~~.::ieJ1-..'~~rDERHAHN co. 
11th & Walnut Sts. 

Detroit, Mich. 
RADIO DISTRIBUTING CO. 

100 Selden Ave. 

El ';.'l:'~E1;¥'~ATHIAS & CO. 

Farll~1:::lt-1~RD BROTHERS co., INC. 
Fort Smith, Ark. 

WILLIAMS HARDWARE CO. 
4th St. & Rogers Ave. 

Fo~r~~~tt
1
A':DWARE CO. 

Gr~~1~&J1~EMJ~tTRIBUTING CO. 
219 Ottawa Ave. N. W. 

Gre~i:fliy~it;URPHY co. 

Ha~~~wa: r~c. 
317 S. Cameron St. 

Ha'st.:-'l/Ii1..C.:i::noMPANY, INC. 
210 Chapel St. 

Houston, Texas; 
AUTOMAT•C SALES CORPORATION 

325 M & M Building 
Indianapolis, Indiana 

ROaJEFELD CO. 
128 Kentucky Ave. 

Jac~l"1W
1
Meett';-MAN, INC. 

505 W. Adams St. 
Johnstown, Pa. 

CAMBRIA EQUIPMENT CO. 
12 Iron Street 

Ka;';1'J.fJ1L ~fsTRIBUTING CO. 
1717 Walnut St. 

Knl'.~~~sl'iflii.ECTRIC co. 
Henley St. & Union Ave. 

Little Rock, Ark. 
55

~n~N~ 3rd on Broadway 

Lo•~rvi'¥;:b~"l.1J· COMPANY 
1601 S. Hope St. 

Lo1:;r
1
0,-~l-HIDDEN co., INC. 

529 W. Main St. 
Lubbock, Texas 

NUNN ELECTRIC CO. 
611 Broadway 

Manchester, N. H. 
JOHN B. VARICK CO. 

809 Elm Street 

Me;r-t:t+I~i~wARREN HDW. co. 
37 E. Carolina Ave. 

Mi~~~k(:y"._\'rJ.•uRPHY CO. 
434 N. Plankinton Ave. 

Mh:t.1'1aJ;j';.•R~~n:oTHERS CO., INC. 
11-17 South Ninth St. 

Nashville, Tenn. 
BRAID ELECTRIC CO. 

109-115 Eleventh Ave. So. 

N•i~•:: ~A4HAM & COMPANY 
1010 Broad St. 

Ne~:::•;r1vg.«'8D'rH ELECTRIC co. 
393 Chapel St. 

Ne~l'b1{8'l;"i>~iALTY CORP. 
841 Carondelet St. 

N•iJ~~~-~-RUHN co., INC. 
387 Fourth Ave. 

Norfolk, Va. 
R. F. TRANT, INC. 

Monticello Ave. & Princess Anne Rd. 
Oklahoma City, Okla. 

MILLER-JACKSON CO. 
111 E. Call !ornla Ave. 

Om~'l~o'-::'i':~t,ANCE co. 
2558 Farnam St. 

• AMERICA'S 
OLDEST 

MAKER OF FINE 
RADIOS FOR 
THE HOME 

- ,. . 

Philadelphia, Pa. 
MOTOR PARTS CO. 

17th St. & lndiana Ave. 

Pit~~b.:.~1l.:'iAMS co. 
401-433 Amberson Ave. 

Plattsburgh, N. Y. 
A. H. MARSHALL CO., INC. 

Portr!.i'd~1,W"a~1:.1"it Street 
FRANK M. BROWN CO. 

8-16 Free St. 
Portland, Oreuon 

ELECTRICAL DISTRIBUTING, INC. 
525 N. W. Tenth Ave. 

Providence, R. I. 
BALLOU-JOHNSON & NICHOLS CO. 

128 Dorrance St. 

Rlc:g,g~i'Et~~g~ 
96 West Main St. 

Ro~nJ'b'ii~tN & BOONE CO., INC. 
405 S. Jefferson St. 

RotJ~t~r1-l.
1
0,X,·EN CO. 

205-213 St. Paul St. 

SacJ1~•:.t':il1JWtK CO., INC. 
5th & R Sts. 

Sl.~~b"t.'rit LAMP & SUPPLY CO., INC. 
Vandeventer & W. Pine 

SalH:f~~ i 1
fl'r~f~iTING co. 

316 W. 2nd South St. 
San Antonio, Texas 

SOUTHERN EQUIPMENT CO. 
Div. ol A. B. Frank Co. 
419 S. St. Mary's Street 

SanH~'i:~ri'ii
0
i!oc.;gti:o. 

425 Second St. 
Scranton, Pa. 

SCRANTON ELECTRIC CONST. CO. 
625 Connell Bldg. 

Seattle, Wash. 
SEATTLE HARDWARE CO. 

50 l First Ave. S. 

Shr:r•:&~r'll'fMs HDW. & FURN. CO. 
1321 Texas Ave. 

Spokane, Wash. 
COLUMBIA ELEC. & MFG. CO. 

S. 123 Wall St. 

Syrg'i,l'JijJ'ii.Jii. AUTO SUPPLY CO. 
351-57 E. Onondaga St. 

Terre Haute, Ind. 
VI/ALKER ELEC. SUPPLY CO., INC. 

126-130 So. 3rd St. 
Toledo, Ohio 

V. J. McGRANAHAN DIST. CO. 
1702-04 Madison Ave. 

Wa~'8~1,nMg•Ri1s SALES CO. 
712 Thlrtccntll St. N. W. 

Wichita, Kansas 
THE S. A. LONG CO., INC. 

146 N. Market St. 

Wil~::rtrN"GfR ~tPPLY CO., INC. 
Third A venue 

J 
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NEW ENGLAND DIVISION 

CONNECTICUT -SCM, Edmund R. Fraser, WlKQY 
-Newly appointed ECs are WlIED, Danielson, and 

WlHXL, Noank. The latter is feaching a code and theory 
class in Noank School. 3AOH is teaching radio school in 
Bridgeport, Tuesdays and Thursdays. lBIB, EC Torring
ton, reports Asst. EC KXB doing fine job with code and 
theory class. Several are ready for exams, one already hav
ing received his operator's license. The report center instal
lation in City Hall is complete right up to the 112-Mc. 
double zepp on the roof. ATH, Secy. of the NUARA, reports 
theory class conducted by FJE has been successfully com
pleted. A code class will start in two weeks. Asst. SCM CTI 
reports the Conn. Brasspounders Assn. has completed plans 
for a code and theory class to be held shortly. On Feb. 28th 
a Hamfest was held at the American Legion Hall, in Groton, 
by the gang in New London and vicinity. Attendance around 
100 included: PAM LTZ, ECs NEK, IED, ITT"W, ALW, . 
IWY, JQK, JFN and JXP, along with hams from USN 
Submarine Base, US Coast Guard, and Pres. Brennan and 
EC Hustwit of the Wes-terly, R. I., Radio Club. Speakers 
included JFN, asst. secy. ARRL; l\Ir. Warner of Communi
cations Dept., State Police; defense officials, and your 
SCl\I. QV's round-the-house rhombic was again in the lime
light only to be topped by DET's version of amateur radio 
activities. BRA is constructing airplane detectors for plane
spotters in Wilton. Seventy amateurs gathered at Darien 
Police Barracks, March 18th, at a special meeting of the 
Southern Fairfield County Amateurs called by Chairman 
KTF. Among those present were BDI, UE, Selectman Bar
rett of Stamford, Police Chief Tinker of Darien, Police Sgt. 
Brophy and defense council officials. KTF just returned 
from Washington, D. C., and spoke of visiting ARRL Pres. 
Bailey, OCD, FCC and DCB officials. BDI brought the gang 
up to date on amateur activities. FMV, Veteran Wireless 
Assn.'s representative for Conn., has signed up VB, FJE 
and KQY. All qualified hams interested can secure full par
ticulars by dropping FMV a line. TD and FWB have re
cently obtained new employment. ECs and club secretaries, 
please send in monthly reports. 

MAINE - SCM, Ames R. Millett, WlBAV - WlLNI 
and some of the gang around town are experimenting with 
wired wireless. NR is working at the Bath shipyard. LOA 
expects to be in the Army soon. All through the state there 
are excellent and well-trained potential emergency ·nets 
that are only waiting for a chance to prove their ability to 
function. The opportunit.y afforded to young and old alike 
in this radio game is something that has never before been 
presented to hams. The excellent program outlines available 
from headquarters for code and theory instruction should be 
very interesting to the clubs here in the state and some very 
educational classes could very easily be put on. 

EASTERN MASSACHUSETTS - SCM, Frank L. 
Baker, Jr., WlALP. New ECs: LK, Lakeville; GDY, Suf
folk County; NQA, Back Bay Section of Boston; ILR, All
ston and Brighton; NPE, Jamaica Plain; MZD, East Bos
ton. Let's have some more members in the Emergency 
Corps, gang. NA V is moving to Needham, HRF and xyl 
have a new baby yl. Congrats! If any of you have any spare 
parts that you do not want and that can bi, used by the radio 
classes in the three boys' clubs of Boston, in Roxbury, South 
Boston or Charlestown, please get in touch with your SCM 
or DWG. BNJ has his first-class tel. ticket. NAH and NEZ 
have built a wired wireless rig and have covered about two 
miles. LAG and KLG are now in the Navy. DBD has a med
ical discharge from the Army. NDE is at 'treasure Island, 
Calif. LTS entered the Signal Corps. NLQ is in Naval Re
serve. LNO is doing defense work in Cambridge. EVJ says 
that they were cut off from communication with the main
land during a storm in February, but could not help out as 
in past years. FEC gets the hams in Middleboro together 
once in awhile. JMJ is working in Waterbury, Conn. The 
officers of the new club on the North Shore known as "The 
Yankee Radio Club" are: Pres., IBF; vice pres., NVB; 
treas., AMT; secy., MVQ. AAT, AMT, JNK, MYO and 
Sparky are going to try wired wireless. NF has gone to White 
River Junction Hospital for an operation. Wish you luck, 
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OM. MIF has gone to Panama with the Signal Corps. LQQ 
got married. HKK is in the Navy. DBH is working in New 
Jersey. ZN is working at the Navy Yard. The following are 
working in the Communications Section of the :Mass. State 
Staff: ZK, AGR, IYU, BNJ, HSB, LWI, ZN, MGH, MON, 
LHR and RP. HY and JXU are working on defense com
munications in Holbrook. MON has a rig on wired wireless 
and hopes to have a net soon. Don't forget the Framingham 
llamfest in the latter part of May, for one of their famous 
turkey suppers and get-togethers. See announcement in 
another part of this issue. HWC and LBL are helping out on 
a radio course in Lexington. NIT reports that the Gloucester 
Amateur Radio Corps is giving code practice. FB, gang. 
NEZ received his Class A ticket. JLK reports that the hams 
in his town are ready to help out when they get the word. 

NEW HAMPSHIRE - Mrs. Dorothy W. Evans, 
WIFTJ - WINE! has sent in his application for ARRL 
Emergency Corps Civilian Defense. LIN has a new second 
harmonic at his house. It"s a boy, and congratulations are in 
order for Cal. The Nashua Mike and Key Club has started 
a code class. They are completing vibrapacks for use on 112 
Mc. FTJ and BFT want to thank their many friends for all 
the good wishes extended them on the birth of their son. 
l\ICB is now an operator at Wl\IUR. JDP and YF l\IWI are 
moving back into our Section. We'll sure be glad to welcome 
them once more. L VG is now located at Morrison Field at 
West Palm Beach, Fla. IVU is working in Cambridge, lllass. 
DUK has left New Hampshire to once more ente,· the U. S. 
Navy. Best of luck to you, Perley! JSL has also enlisted in 
the armed forces. EDN is working in Connecticut and gets 
home only occasionally. CME's QTII is now Fort Lauder
dale, Florida. AOQ is still building radio equipment. AV J is 
waiting for_ the" go 11 signal to put his emergency network in 
operating condition. CCM and YF IQT recently visited 
FTJ at Concord. BII is taking a course in u.h.f. radio at 
Boston. IIJI is now under Civil Service and is located in 
Washington. FT J wishes that the boys from our Section 
who are in the service would ,vrite, letting her know how 
they are getting along, etc. It's plenty hard to get news these 
days, and your writing to the SC!vl would help a lot as, of 
course, your __ many friends are interested in your doings. 

RHODE ISLAND - SCM, Clayton C. Gordon, WI HRC 
-The Providence Radio Association is getting an attend
ance of 25 at its radio school. Two of the club gang have 
strung up a back yard telegraph line. Most of the members 
living in Providence are members of the Providence Police 
Radio Patrol. WIUEH was number one in the March 7th 
draft for his district. CAB brought his family back to Provi
dence and has been transferred to shore duty with the Navy 
after a year at sea. He recently visited the PRA and told us 
something about the South Sea Islands that took a lot of 
glamour out of them for those of us who thought they were 
paradise. The Holmquist twins have written home from the 
Navy that the equipment they are using is tops and that 
they think the place is swell. They expect to be radio locator 
boys after a spell. Joe Sock drops the PRA gang a line now 
and then, and has had at least one promotion sinre being 
taken into the Army. On the home front it's rather quiet. 
Some of the gang have found things to do in civilian defense. 
Most of them are working pretty hard at their jobs, and 
there is no grumbling for thing,, for idle hands to do. Club 
secretaries, please report dub aetivities. 

VERMONT-SCM, Clifton G. Parker, W!KJG -
WlJRU is now located at Windsor where he is employed in 
defense work. CBW has also secured employment in radio 
work and left our Section. The Burlington Amateur Radio 
Club persists in its good work and has gone ahead in great 
shape with emergency work. The area has borrowed a page 
from the Providence gang, and the present arrangement 
provides for police and fire service radio communication on 
ultra-high frequencies, all working under X calls. The 
Burlington gang is also participating actively in the Naval 
Volunteers org_anization. HLH is ensign and IQR is 3rd dass 
petty officer. Reports indicate "P .I." will soon rate chief 
petty officer. LWN has been doing good work for the gang 
with his lecher wire experiments. The month provided nice 
visits from IDM and JVS and your SCM located several of 
the gang while about the state. Considerable interest in local 
problems in induction and wired wireless systems is indi
cated with several units being put through te,,ts, the results 
as yet unreported. As the gang travel in the vicinity of 
"'"aterbury, it will certainly prove interesting and instruc-
tive to go through the NYA School at Little River Dam
CGV and E:h.'"V are on hand as instructors, and they are do
ing a fine job there. An all-band rig was completed just prior 



te> the ban, and the boys have built a vertical radiator which 
is worth looking over carefully. KUY has returned from his 
trip at sea and is now engaged in radio work ashore. Your 
SOM, for want of traffic, is doing some exploring in the use 
of the induction type transmitter and a portable receiver by 
fire-fighting crews. Let's try to keep up on our code. A few 
turns with the commercial operators each day certainlJi will 
do none of us any harm and when it is necessary to operate 
under circumstances we cannot foresee it is too late to brush 
up on the c.w. Don't let your tickets lapse! Apply for re
newals the same as ever. 

ATLANTIC DIVISION 

SOUTIIERN NEW JERSEY - SOM, Lester H. Allen, 
W3CCO. Aas't SOM, W3ZI. Regional Coordinator in 

charge of Emergency Coordination, W3BAQ. Emergency 
Coordinators: Atlantic City, W3EFM; Camden, W3KW; 
North Plainfield, W3GGU; Vineland, W3GMY; Somerville, 
W3EBC. This month finds some new members in the AEC 
group: 3JRG, JL, FSR, DHJ, CKN, JWX and JNO. HAZ 
is now stationed at Fort Monmouth and would be glad to 
bear from the gang. JSF reports for the first time and men
tions that he has his u.h.f. equipment all ready to go. Joe 
also mentions that FMQ, JPC, JKI and JKH also have their 
u.h.f. equipment in order just awaiting official word. JRG 
of Wenoh reports his dad is also now an operator and both 
are willing to help in any defense measure. JBU is taking the 
radio technician course supervised by Rutgers University. 
FFE met some of the CO and CM hams down Cuba way 
during his vacation. ABS is soon to lead a school in radio for 
the IIi!lsboruugh Defense Council. The South Jersey Radio 
Association held its regular monthly meeting in the studios 
of W53PH and enjoyed a first hand visit at the new f.m. 
station. HVO is still receiv1ng QSL cards and has a return 
of about 90% of what she sent out. AID is spending his spare 
time listening on the 600 meter band with his good ole 
SE-1420. ROI is located in Brooklyn, N. Y. GNU is doing 
engineering work for Federal Telegraph. JLI is stationed at 
the Naval Training Station on Long Island. BMM is in the 
Naval Reserve stationed down Cape l\Iay way. CYW is 
located in_New Hope, Pa. GRW is chief op on an oil tanker. 
CFT is stationed at Pine Camp and sends his regards to the 
gang. CCC is hack again at Amagansette. SW is on active 
duty with the Navy. HTL is doing signal work in the British 
West Indies. !DY is a papa for the second time. Congratula
tions, George! HWT recently graduated from the Naval 
School and is on active duty with the Navy. GMNis doing a 
nice job as Staff Sergeant. AFA has a swell dust cover for the 
rig. ZI was recently appointed Associate Editor of DVRA 
News. GPS moved his transmitter to the attic for the dura
tion. FBT is teaching code at one of the local defense schools. 
ASQ is doing a good job as leader for the Hamilton Township 
Defense School. The DVRA held its annual election and the 
following officers were elected for the year: Pres., CCO; 
vice-pres., ARN; sec'y, ZI; treas., EED. The DVRA an
nounces that visitors are always welcome at their meetings, 
held the 2nd Wednesday of each month "Ind every meeting 
will bring forth a short technical lecture Of\ new equipment. 
Until next month 73. 

WESTERN NEW YORK - SCM, Fred Chichester, 
W8PLA - W8MCX, NOU and \'LG have joined the Navy 
and are now radiomen 2nd class. RTW is installing the f.m. 
apparatus in the main control room and the prowl cars of the 
Elmira Pulice Department. In a recent test John, operating 
from one of the prowl cars, worked another car some 60 miles 
away. At the mike HJ. the other car was another ham, a W9. 
This was a very good haul because it was over hilly country. 
A new call in the Elmira territory is WOW. The owner of the 
call is l\Irs. Albert Keltz, XYL of TXB, and she is the first 
woman amateur in Elmira. Members of the Central New 
York Radio Club are planning a code class and expect to get 
started in the near future. Some of the members have started 
construction of wired ,vireless apparatus. NQX is now an 
operator at WPEA, the Syracuse Police transmitter. WIF, 
Rochester, has a wired wireless rig in operation and asks that 
hams in his section of the city listen for him on from 150 to 
200 kc. at 8 P.M. Monday through Friday. In a letter just 
received from ROU, who is summering in Iceland, Bob states 
that R\'F is his next door neighbor. VFG has enlisted in the 
Signal Corps and is stationed at Ft. Monmouth. 2NZH has 
moved into the eighth district and is located at Buffalo. 
SMH has received a commission and is now on active duty. 
FOG is a sergeant in the Home Guard. BDO reports plenty 
of activity in the Lockport Club in spite of the shut-down. 

WESTERN PENNSYLVANIA-SCM, E. A. Krall, 

WSCKO - Aasistant SOM in charge of Emergency Coordi• 
nation, SA YY. WSTTD has had requests for cryptanalysis 
work and as the Army has discontinued its course for the 
duration, Dave has volunteered for instruction service. lle 
expects to take an advanced course himself. YYU has asked 
TTD to cooperate in emergency work in his district. Theresa, 
Mac's.XYL, is doing excellent work hernelf. IIKU and the 
gang meet once each week to study the questions on radio 
laws, to prepare themselves for third class radiotelephone 
licenses, in order to be of real assistance to the local police in 
emergencies. RM NCJ has moved to a new location. Beth, 
the X YL there, has made her fourth solid copy of the Navy 
Day Message. Ray says that due to the smallness of Knox 
there is no opportunity to· offer services for emergency com
munication, but he is keeping on the_job in case anything 1 

develops. PER has things well organized at New Kensington 
and is only waiting verification to produce aome good work. 
MHE has been asked to attend defense committee meetinga 
so as to keep in close touch with all plans. RAT has finished 
an aircraft detector and has had plenty of fun experimenting 
with it. OW has accepted a position at the National Bureau 
of Standards at Washington, D. C. EHB is at the Norfolk 
Naval Air Station as a radio mechanic. He offers the use of 
his home radio equipment in case of need for it. His present 
address is, P. C. Lustig, Third St., c/o E. F. Weeks, East 
Ocean View, Norfolk, Va. All W. Pa. amateurs are reminded 
of the joint meetings of all radio clubs at the Fort Pitt 
Hotel, Pittsburgh, Pa. the fourth SundaJ' of each month. 
Very interesting programs are arranged and it is a good place 
to meet fellow hams. 

DELTA DIVISION 
T OUISIANA- SCM, W. J. Wilkinson, Jr., W5DWW -
L The Advance Radio Club has begun radio classes and is 
abandoning regular club meetings and activities in order to 
deYote full time to this project. Theory and code classes are 
combined and an enrollment of 40 students has been at
tained. After the class has advanced to the transmitter and 
recefrer building stage,' 112-Mc. units will be built under 
supervision of the club. W5KOS has been quite active as 
EC for Shreveport and vicinity, and quite a number of new 
applications have been received for enrollment in the AEC. 
ZS has been appointed Communications Chief by the 
Shreveport office of Civilian Defense. Again we ask that 
you take it upon yourself to advise your SCM of any of the 
gang joining the armed forces. Please give the branch of 
service which they enter. 

TENNESSEE - SCM, M. G. Hooper, W4DDJ -The 
Nashville Amateur Radio Club is planning a defense course 
both in c.w. and theory. W4DFB is studying code seriously 
and has re-rigged the HRO to an oversize speaker. He has 
rebuilt his workshop and has converted his upper half-story 
into a full-sized room hamshack, containing his own and 
J. A. Rogers, Jrs' rigs. Jim has everything now but the tick
et, and can copy 13 off the air, so he should be coming thru 
with the pasteboard following the May FCC examination. 
The Univ. of Tenn. and the Univ. of Chattanooga, in co
operation, ha,·e started a 16-week defense course in radio 
theory and practice at the Univ. of Chattanooga. Local 
hams enrolled are: W4EHO, HZI, FHO, DVK, CBU, PL 
and BOZ, who is one of the teachers of the above course. 
DUS has secured an appointment to the Signal Corps School 
at Ft. Monmouth, N. J. He will find there Henry Buhrman, 
SWL, a member of the Chattanooga Club who was trans
ferred there from Tampa, Fla. BOU, one of the old-time 
traffic hams, paid a brief visit to PL. He is a captain in U. S. 
Engineers. Your SOM has just completed his Civilian De
fense training as fire warden and in first aid. 

ROANOKE DIVISION 

WEST VIRGINIA- SOM, Kenneth M. Zinn, WSJRL 
- W8DYB left for Maxwell Field, Alabama, where he 

will work as a teletype operator. DFA, Captain of Wbeeling 
Fire Department, is training CD classes in fire-fighting. ZW 
and BOH, both of WWV A, are instructing radio technician 
courses at Linsley Institute evening school. The Huntington 
Radio Club is using the ARRL code lessons, as outlined, and 
say they are very efficient. SDU is a radio engineering stu
dent attending night classes at Marshall College. l\IZT is 
instructor at WVS classes. The following EC's have been 
appointed: QFN, Huntington; TDJ, Morgantown; TZT, 
Logan; JM, Fairmont; UFQ, Oak Hill; and HD, Wheeling. 
KWL, with the help of Rhodes and Wardles, is teaching a 
code class in Morgantown. TDJ-SPY is teaching the fun-

(Continued on page 88) 
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RADIO TRAINING 

FOUNDED IN 1909 

PORT ARTHUR COLLEGE, a non-profit-making 
educational institution, offers a practical radio 

operator's course at the lowest tuition price in its 
history. Each radio graduate receives two months' 
actual operating experience at the college's commercial 
broadcasting station KPAC. This station is equipped 
with the latest type 1000 watt high fidelity RCA 
transmitter -1250 kc. - directional antenna system. 
KPAC operates in new modern studios located on the 
campus. 

The college has never advertised jobs or positions in lieu 
of education. Today it is well known there ia a &bortage of 
radio operators in every branch of radio; particularly flight 
and ground operators for airlines in America and South 
America - marine operators for ships traveling coast wise 
and foreign - geodetic-geographic research - broadcast 
stations - the Army and Navy - other positions in many 
department• of the United States Government. Therefore, 
we believe it is good common sense to mention that Port 
Arthur College is the sole radio school in America which 
owns a commercial broadcasting station with commercial 
advertising representatives in New York, Chicago, San 
Francisco, and many of America's leading cities, with active 
membership in the National Assol;iation of Broadcasters, 
and Broadcast Music Incorporated~ Through these contacts 
the coUege receives from the broadcast industry alone more 
ealJ• for radio operators than it is poseible to supply. 

AUTHORIZED TO TEACH RCA TEXTS 
If intere,teJ, write for Bulletin R 

PORT ARTHUR COLLEGE 
PORT ARTHUR (World-Known Port) 

TEXAS 

AMATEUR ~ COMMERCIAL 
CRYSTALS SINCE 

EXCLUSIVELY 1934 

PETERSEN RADIO CO., Councll Bluffs, Iowa 

• "Three-Way" Transmitter-Receivers 
for CD and Military Use 

Write lor Circular CD 

• Radio Remote Control Equipment for 
Models and Industry 

1942 Edition al The Radio Contro/ lnstrvction Manual, 25c po1tpaid 

RADIO CONTROL HEADQUARTERS, INC. 
P. o. Box 214 Oaol, Now Jarsay 
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relay directly at the receiver to cut off and 
ground the remaining transmission line during 
periods of transmission. 

The oscillator circuit shown is a particularly 
good one for high frequencies, where combina
tions of low plate voltage and high relative ca
pacities make for unfavorable conditions for 
oscillation. Later experiments appear to indicate 
that at these high frequencies better results are 
secured by application of the oscillator voltage to 
the control grid of the mixer through a small 
capacity. This would have the added advantage 
of making the use of a metal socket possible. 
There are a great number of ways of coupling the 
oscillator voltage to the mixer, of course, and it is 
not easy to choose the "best," a matter which 
often depends upon the particular circuit condi
tions and layout involved. Several interesting 
circuits are suggested in an article by W. A. 
Harris.2 

The usual wire lead mica condenser is likely to 
have appreciable inductance at high frequencies. 
As a matter of fact, it is not always easy to tell 
an inductance from a capacity at 225 Mc. If 
commercial condensers are used, the type having 
a flat lug has less inductance than the usual wire 
lead variety. This remark also applies to all leads 
carrying r.f., a flat ribbon of copper having much 
less inductance than a wire the same length. This 
is one reason for the use of ribbon in the induc
tance of the oscillator. For by-passing, small 
condensers can be made with copper foil placed 
between small mica sheets and clamped to the 
metal base by a small square of brass, having 
dimensions of the order of% by I¼ inches. Fil
ament circuits giving much trouble can often be 
brought down to ground by means of quarter 
wave sections, as is done in transmitters. 

The application of superhet technique on the 
!¼-meter band should ultimately be as success
ful as it has proved on five meters, but it should 
be kept in mind that only very stable transmit
ters can be employed. 

U. S. A. Calls VLS 
(Continued from page LB) 

twenty minutes are given over to code practice. 
This is followed by a technical lecture of about an 
hour - a lecture which usually includes numer
ous demonstrations. The remaining time is given 
over to practical work in the laboratory. A code 
practice machine is available for use by the stu
dents at their convenience, and a number come in 
at odd moments for practice. 

The first section of this course started last fall 
and was open to all undergraduates. So many ap
plied, however - about ten times the number 

(Continued on page 90) 

• Harris, "The Application of Superheterodyne Fre
quency Conversion Systems to Multirange Receivera," 
Proc. I.R.E., April, 1935. 



TRANSMITTER 
- R EC E I V E'k .~ 

or 2½ METERS 
A compact, efficient unit, 

designed for either fixed 
station or mobile opera• 

, tlon. Transmitter and re
ceiver sections are com
pletely separated. The 5 
inch PM speaker , is self• 
contained. Single inter-con
nected switch permits use 

. of a common antenna for 
both transmitter and re-

l ceiver. The TR-4 requires a 
!6 volt battery or 110 volt, 
· 0 cycle AC power supply. 

eceiver radiaHon is nec~.J 
.::essarily reduced to a mini• ; 

mum. 1 

TR-4 Overall size 9" x 8" 
x 41/2", less tubes and power 
supply, list price s55.oo 

... 
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damentals of radio to a class of 25 in Morgantown. This is 
a part of the West Virginia University's defense training 
pr,,gram. Charlie has his hands full, as he also has charge 
of 12 other classes throughout the state, some 350 stu
dents in all.· GBF is teaching the technical course in Fair
mont. KWI, after joining the Navy, was in the hospital three 
weeks with mumps. PNE's log cabin burned to the ground, 
"1th the loss of several thousand dollars' worth of radio 
equipment, including two kilowatt transmitters. Code 
classes in Elkins and Clarksburg, sponsored by the MARA, 
are coming along fine: Your SCM at this time wants to 
thank each and every ham who is helping in code and tech
nical classes in our state, and certs.inly hope you keep up 
the good work. 73's - Ken. 

SOUTHEASTERN DIVISION 
/\LABAMA- Acting SCM, Larry Smyth, W4GBV -

.li.W4DVJ is with the Signal Service Company at Ft. 
Monmouth, N. J. DGS reports from Washington that he is 
seeing some plain and fancy radio. He is more impressed 
than ever with the vital part radio plays in the defense of 
our country. BUM visited DGS in Washington. DHG and 
CPC are taking civilian courses-at FL -Monmouth. They are 
studying to be civilian instrucfor.S of the armed forces. 
EOX goes from police radio in Birmingham to join the 
Navy. The Montgomery hams are still pegging away in that 
course on radio theory. Many of them are finding out how 
it works and why. Maybe there will be fewer green tickets 
when we get on the air again. Yours truly has certainly 
found out plenty that will help in building all future rigs. 
HEl\l is ready for a civilian defense station in Pell City. 
Let's hear from you. 73 - Larry. 

WEST FLORIDA-SOM, Oscar Cederstrom, W4AXP 
- To the members of the Section who are interested in 
learning more about what makes the wheels go around in 
radio, there are courses available. The Pensacola Trade 
School will give you desired information on request about 
these courses. While the opportunity is open, jump in and 
make the most of it and make yourself more useful to Uncle 
Sam. He needs radio men. You amateurs who want to do 
something, organize code classes or code and theory classes 
in your community. Let's hear from those interested either. 
in teaching or those who want to learn. W4PE has moved 
from Pensacola to Daytona Beach where he wiII be an in
structor. We wish Tompkins luck in his new work. 

Corrections, Sweepstakes Contest 
Results 

IN THE April QST write-up of the Sweepstakes re• 
sults, we forgot to mention that W6OGZ, third-highest 
'phone scorer and winner for 'phone in the Los Angeles 
Section, was operated by Dawkins Espy, W6UBT, ex
W5CXH. 

A1so '\V5F\-YD, 'phone winner in Arkansas, was incor
rectly listed as W5EWD. Our apologies for these two slip• 
ups. 

WILWA's call was inadvertently omitted from the list of 
Navy Day "foners in March QST. 

W. P. R. 
Ev l\IAYOR, K4KD, assistant SCM of the West In

dies Section, sends us the list of WPR (Worked Puerto 
Rico) certificates issued to date by the Puerto Rico Amatenr 
Radio Club: 
Cert. No. L K4FKC 

2. K4FAB 
3. K4KD 
4. K4EZR 
5. K4FCV 
6. K4ESH 
7. W8JIW 

15. K4HhH 

8. K4EIL 
-9~W3EDP 

10. K4FOW 
11. W9FFB 
12. W4FIJ 
13. K4DSE 
14. K4IlEB 

W9FFB made his WPR exclusive!)· on 'phone; the rest were 
awarded for a combination of 'phone and c. w. work. 
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Hamfest Schedule 
April 26th, at Yp•ilanti, Mich.: The Fourteenth An

nual Hamfest sponsored by the Detroit Amateur Radio 
Association will be held at the National Guard Armory, 
Ypsilanti, Mich., Sunday, April 26th. Dr. Eugene C. Wood
rnff, WSCMP, will bi> there with his bag of tricks. An OCD 
official is expected to speak. Other features will be record
ings of fists and voices, prizes, ladies bazaar, and card party. 
Activities begin at 10:00 A.M. and last until you go home. 
Admission: ladies, 25t; OM's, 75t, at the door, or send your 
money to F. J. Beechler, W8MV, 8667 Waltham, Detroit. 

May 23rd, at Framingham, Mass.: The Framingham 
Radio Club is holding its Annual Hamfest at the Hotel 
Kendall, in Framingham, on !\fay 23rd. Instead of the usual 
prizes, defense bonds and stamps will be given. Further 
details from Herb Wells, Wl\VS, secretary, Natick, Mass. 

The American Radio Institute Radio Club has issued 
approximately 35 ARRL Club Code Proficiency Certificates. 
Twice monthly tests are sent using automatic equipment, 
and non-members are cordially invited to participate. Tests 
will be run from I :00 to 8:00 P.M. of the following dates: 
May 14th and 28th; June 11th and 25th; July 16th and 30th. 

W2LMN's score in the Code Proficiency Frolic was mis
takenly credited to W2MLW in March QST. Ed's score was 
8460, working 235 stations in 36 sections. Nice going, and 
sorry for the error. 

Good ~lorse Is Easier 
(Continued from page 66) 

Then the letter "S 11 the same way. Then we came through 
the letter" H" and the figure" 5" the same way. And then 
back over it again, excepting that this time I said: " Now 
remember this is 'E,' and a single dot ran through. This is 
'I,' and two dots ran through. TWs is 'S,' etc. Now th.cu, 
friends, here is a word. Write it down just as you did the 
letters. Don't let it fool you." And then letter "S" ran 
through. All of this at 20 words per minute, you understand, 
but with a lot of space between the letters. Then the letter 
"I" and then. the letter "S" again. "And now, friends, 
you've copied the word 'SIS' at 20 words per minute. Ian 't 
it easy?" And by showing them how simple the code is, and 
how easy to copy at 20 words per minute, they had the job 
licked before they hardly had started. Then came the word 
"HIS" and the word" SHE," etc., all along the line. By the 
end of that first hour, from a group that didn't know what 
a dot or dash was, they were copying perfectly, easily, auto
matically, at the rate of 20 words ver minute. 

The second lesson, two nights later, I took them to the 
dash characters and the third lesson, two nights later, to the 
combinations. Very easy ones, of course, but words just the 
same. The entire group, after the fir•t week, of three nights, 
one hour each night, were copying, automatically and 
happily, easy words at 20 words per minute and copying 
them correctly, too. She, He, Her, Ship, This 1 Is, Him, 
These, Those, Them, Mess, Miss, Mass, etc., all along the 
line. 

We started on sending the second week, spending about 
4:5 minutes on receiving, 15 minutes on sending. You place 
the key on your desk in front of you with the key arm run
ning on a line with your arm. Your arm should have the 
elbow off the table, and resting on the muscles of the forearm. 
Keep the wrist and fingers loose. Rest no part of the hand or 
wrist on the table. The only part of your arm touching the 
table is the muscles of the forearm. Then slap the key as 
though you did not know what it was for. Just rattle it easily 
up and down as though you were playing with a fork while 
waiting for lunch to be served. That same easy, smooth 
playing manner. Now interrupt that by holding it down 
occasionalzy and before you realize it you are making 
dots and d_ashes. Now make a letter "E" the same as you 
heard it when you wrote it. u E '' and the letter "I," etc.. 
I've given a brief outline of my scheme and, if you fellows 
really want to become good opnators within a verv few 
months, follow through along the general lines sugg~sted. 
I'll be surprised if you don't make real progress, rapidly. 
Let me know how you get along. 



The Month in Canada 
I had the pleasure of calling on the 

Headquarters gang a few days ago. No 
one entering the offices would ever bn
agine that amateur radio is on the sus
pension list for the duration. What a job 
these boys are doing for democracy. Let's 
help them by supplying all the news we 
can, so they can pass it along to the boys 
on the firing line. 

- Alex Reid, VE2BE 

QIJEBEC-VE2 
From Lin Morris, 2CO: 

2oP WRITES that he has been operating portable on 
manoeuvres overseas and has a longing to own a bug. 2DM 
is a signalling Instructor in the reserve army. 2EQ is on ac
tive naval service. 210 suffered a broken leg in a plane crash. 
21P is a code examiner in the RCAF with rank of WOl. 
Bill, at W2BNX, writes that he will be back at Belmont 
Park in May for his 11th summer, and will belookina;for the 
gang; he also reports having a visit from 2EE. F /0 2FG 
has returned from the other side. 2HM and 2KS are teaching 
code to air cadem. 2DU had an oldtime ragchew with 2DR 
In Ottawa. 3VQ has been transferred to the Montreal end 
of the CBC. 2BE had an interesting letter from 2JT dated 
at Singapore, December 5th! Seen but not heard: 2IE, 
2HT, 2BF, 2HH. 2BT, 2EM, 2GA, 2FI, 2HT. 

Montreal hams who would like to do volunteer code 
teaching one night weekly, please get in touch with 2CO. 

ONTARIO-VE3 
From Len Mitchell, 3AZ: 

3AGG, who has been Electrical Superintendent at 
Wright-Hargreaves Mine, Kirkland Lake, has been granted 
leave of absence to take a position with the Dominion Mag
nesia Co. at Haley, Ont., where he will supervise the installa
tion of electrical equipment for their new plant. Besides 
being an active amateur and member of the newly-formed 
Kirkland Amateur Radio League, Bert was an ardent 
golfer, and at a farewell banquet the Kirkland District 
Mining Electrical Association presented him with a silver 
ashtray on the edge of which was poised a golfer at the peak 
of his drive. The tray was inscribed, "Keep Out of the 
Rough." 

3QB is still producing cheese for Britain but complains 
that otherwise things are dead and he seldom sees a ham. 

ALDERTA-VE4 
From W.W. Butchart, 4LQ: 

IIAvE you ever listened to CFRN on Saturday eve
nings when they carry the broadcast from Edmonton's" Pal
ace Gardens "1 If you have, did you recognize the an
nouncer's voice? It belongs to the now-famous 4AKKI He 
does a spot of announcing once in a while in addition to 
station-engineer duties. 

While visiting 4AEN the other day he played over some 
attempts at home recording in which the "stars" are 4HF 
(he of the erstwhile 3-watt peanut roaster), 4ALO of 160-
meter fame, and AEN himself. The lingo and sound effects 
are "tops," and they imitate anything from the 75-meter 
'phone band on a good night to an aerial battle between a 
Spitfire and a Messerschmidt I 

Hilda, 4WH, has a brother who was in Singapore with 
the RAF as wireless op. at the time of the siege. We sincerely 
hope that he was able to get clear before the "little yellow 
devils" walked in. Archie McMullen, 4AHQ, had a nice 
little write-up in the Edmonton Journal a day or two ago. 
The article played up Archie's huge proportions, and stated 
that he more than fills the cockpit of any plane made! The 
NARC held a Social Evening on the 18th of March. An 
amateur movie production, "Winter Escapade," was shown. 
4HM la diverting his surplus energies to "hi-fi" amplifiers, 
and says that he has a pretty fair outfit rigged up now. He 
is playing around with a combination "bass-treble" con
trol which appea~ to have possibilities. 4XE (RCCB, 

Edmonton) 11 In charge of a signalling school in Edmonton; 
That old bus of 4ATH's sure gets around, and its pro

pensity for picking up swell-looking dames makes us sit up 
and take notice. Don Langbell, 4ANQ, formerly of Camrose, 
now with CFRN in Edmonton, pulls some real spicy jokes 
on "The Camrose Mail-bag" program, of which he is MC. 
Don has been lying in wait for4AEVeversince he heard that 
that worthY one is stationed out at the RCAF Manning 
Pool in Edmonton. The two boys have Insulted each other 
plenty over 160 'phone, but haven't had the misfortune of 
meeting personally! 4AHY (RCCS Ottawa) has been trans
ferred but we have not been advised of his new QTH. 4EA 
has been working very hard helping an Edmonton Cin6 
Club group produce a "whodunnit" mystery, and as this 
goes to press the grand "premi~re" is scheduled for March 
19th or thereabouts. 

How about sending in some news, fellas? It seems to get 
harder each month to round out our column. How about a 
bit of help? 

GENERAL 
From the month's mail: 

F am,c G4FN comes an interesting letter in tho 
course of which he discloses that VE4EU is now II W /T 
Sergeant on duty in England, and that he is well and sends 
73 to all old friends. " I can tell you that he sure enjoyed a 
local dance here last Friday night! Hil Hope to have the 
pleasure of running across one or two of your lads now ••• 
for I am sure that the amateur ranks are well represented in 
your forces as they are in ours." 

A. L. Chown, VE3IW, sends us a clipping from the 
Toronto Evenino Telegram, headed, "Clerio Fit to Fight 
Rejects Chaplaincy." The account tells how Rev. Victor J. 
Monk rejected a chance to become a commissioned chap
lain in the armed forces in favor of a job as radio technician 
in the RCAF, with the initial rank of aircraftsman. Before 
the war he was an "amateur radio broadcaster, 0 according 
to the Telegram. That's ham spirit for you, isn't itf 

A. W. Morley, ex-VE4AAW, SCM of Manitoba, writes 
from Winnipeg that he's been travelling hither and yon on 
war work. Something to do with the Air Training scheme, 
it seems. "I've purchased QST wherever I could get my 
hands on it, and fortunately I haven't missed an issue and 
know pretty well what goes on and gives out." 

Last month lFQ mentioned the experiences of Doug 
Smith, IFO, in Africa. We didn't have room for the complete 
story then, which was probably just as well, because now we 
have a happy ending to add. Probably the story is best told 
by quoting the following CP Cable from Malta: 

"A young flying officer from Halifax, N. S., is not fighting 
the Battle of Libya single-handed, but it looks as if he was 
trying to win it with the aid of his observer .••• 

"The Haligonian opened his 'offensive' Dec. 1 on the 
Tripoli-Bengasi road, along which he made six diving at
tacks on enemy trucks, and then shot up four gasoline tank
era, two of which caught fire. During the operation he wa• 
attacked by two Italian fighter planes, but evaded them. 

"On the following day he returned to the fray and had a 
•et-to with an Italian plane near Sirte. After half a dozen 
bursts the enemy aircraft landed on a beach. The hustling 
Canadian calmly photographed the machine, then shot it 
up until it caught fire, after which he photographed it again I 

"Later he attacked some 20 motor trucks. Moat of them 
had machine guns, 'but they were unmanned as the gunner• 
seemed to go along with the drivers who hopped out and 
ran about 50 yards, throwing themselves in the sand.' 

"Next the Canadian pilot swooped down on five gasoline 
tankers and trailers, setting them all on fire. He also took 
photographs of two of these trailers in flames. 'Machine 
guns were getting too accurate for further photographs,' he 
reported apologetically to his commanding officer .••• " 

That story was about Flying Officer D. A. Smith, VElFO. 
Hardly had the story of lFO'a heroism in the battle of 

Libya reached these shores when word came that he waa 
0 misaing" on active service. For some time he was given 
up for !oat, and not only the ham fraternity but a host of 
friends throughout Nova Scotia paid tribute to hi,, gallan
try, initiative and courage. 

Then came the happy ending mentioned in the beginning 
- happy, that is, in comparison with the fate originally 
feared. Early this year another report came through, saying 
that Flying Officer Smith had been located. He is now a 
prisoner of war "somewhere in Italy." 

-C. B. D. 
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Compact low impedance m1xmg and gain 
controls for use in portable amplifiers, 
broadcast equipment and public address 
systems ... similar in construction to our 
larger and costlier units ... are specifically 
designed for popular priced systems. 

Literature upon request 

THE DAVEN COMPANY 
158 SUMMIT STREET • NEWARK, N. J. 

NOW . .. THE MATH YOU NEED 
to solve everyday radio 
and electrical problems 

IN THIS NEW BOOK 

Out of the U. S. Nayy Radio Materiel 
School at Anacostia Station comes a com
plete home-study text that teaches you 
mathematics from elementary algebra 
through quadratic equations, logarithms, 
trigonometry, plane vectors and elementary 
vector algebra with direct applications to 
electrical and radio problems. 

Just Out! MATHEMATICS for 
ELECTRICIANS and RADIOMEN 

Bruted on more than 8 years' e.xperience teaching mathematics to 
U.S. Navy electricians and radio operators. By N. M. Cooke, Chief 
Radio Electrician, U.S. Navy. 604 pp., 6 x 9, $4.00. 

10 DAYS' FREE EXAMINATION 
McGraw-HIil Book Co., Inc., 330 W. 42nd St., New York 

Send me Cooke's Mathematics for Electri~iana and Radiomen for 
10 days' examination on approval. In 10 days I will send you 14.00 
plus few cents postage or return book postpaid. (We pay postage if 
you remit with order.) 

Name ......................... -.~-- ... -~ ........................ ..-. 

Address ...........•...................... r0,0-00 ... , ..... •••••• 

City and State ............................................. . 

Position ................................................... . 

Company ........................................... QST 5-42 
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expected - that it was necessary to make an 
arbitrary selection. Many were attracted because 
of a desire to contribute to defense rather than 
because of any interest in radio. Nevertheless, 
attendance held up remarkably well and those 
remaining show keen interest. 

A second section of this course was started at 
mid-years. This again was over-subscribed but 
not so much as the first one, being limited to those 
who had taken a course in physics. 

This type of course has been of considerable 
value both as a feeder to the regular courses and 
in giving some of the regular physics students 
valuable supplementary knowledge, both practi
cal and theoretical, as well as in carrying out its 
original purpose of stimulating interest. However, 
since the school now has a clearer idea of what is 
wanted by the government and since the course 
has completed its original purpose of stimulating 
interest, it is doubtful that the non-credit course 
will be given next year. 

. Sm.ith Gives College Credits in Radio 

The other type of radio course given at Smith 
is one for college credit. This is open to all who 
have had one previous college course in physics. 
The class meets for one three-hour laboratory 
period and two one-hour recitation periods a week 
and runs for the semester. 

Next year it is planned to give this course both 
terms, with necessary changes based on present 
experience or to meet the requirements for stu
dents qualifying for the various Civil Service 
positions which are being announced. 

"Our employment office is besieged by requests 
for people trained in all branches of physics, al
though by far the largest demand is for people 
trained in electronics," says Dr. Beers. "We have 
also had urgent demands from the Navy for 
women trained in general physics to work on the 
anti-mine program and for women trained as 
photographers. There are all sorts of industrial 
and teaching jobs clamoring to be filled - just to 
mention a few. The number of physics majors at 
present is small (though in proportion about the 
same as in men's colleges}, so most of these jobs 
will have to go begging for the present. However, 
we are hoping to have an increase in registration 
for the physics major next year as well as in our 
specialized courses in radio and in photography. 
There are indications we are going to get it, but 
we do not know how large it will be. At any rate, 
we are equipped to turn out a good number of 
technicians. Our main problem is in convincing 
the group that is technically-minded that in this 
way they can make their greatest contribution to 
defense. Unfortunately, there are so many less 
important activities which tend to becloud the 
issue locally. Editorials such as that in April QST 
are just the type of thing we need to help us solve 
this problem." 

The courses of study offered in these various 
training classes vary widely, as widely as the 
range of tasks our vast army of girl war workers 
can perform -;- civilian defense, professional oper~ 



We view 
with pride-
Old Man Centralab 

In his humorous way, Old Man 
Centralab has been telling you 
about Centralab products for so 
many years tl].at he seems an ac
tual person. We are proud of that 
fact .- . . -proud too, to say that 
while Old Man Centralab's prod
ucts are needed now on many 
fronts, we are still pledged to 
serve you. 
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Many manufacturers have found, ta their 
advantage, that the vital part which may be delaying 
completion of an order may be purchased at HARVEY'S. 

Stocking, as we have been in the past, duplicate 
replacement components and equipment from more than 
80 of the country's leading radio equipment and parts 
manufacturers, we find that our shelves still contain an 
assorted (if not complete) supply of vital materials. 

These will be sold to manufacturers who NEED THEM 
TO FILL WAR ORDERS. Customary, normal prices prevail. 

We are also encouraging radio amateurs ta sell us 
their standard equipment (testers, amplifiers, communi
cations receivers, etc. •• ) so that these may become 
available In our WAR EFFORT. * AMATEURS. If you have Idle equipment, contact us 
Immediately. The country's war services and manufac
turers need It. * MANUFACTURERS. We may have the equipment 
you want, ready for IMMEDIATE delivery. 

For the duration, HARVEY'S can be your emergency 
"clearing house." 

W21JL • W2UA • W2PL W2KWY 

CABLE ADDRESS "HARADIO" 

92 

(Oonlinued from paa, QO) 

ating or technical work, noncombatant military 
duty, research. 

The starting goal, however, as already stated, 
is almost invariably the passing of the Class-B 
amateur license exam. As has already been recog
nized by the Army and Navy and much of private 
industry in the enlisting of the nation's manpower 
for specialized radio assignments, possession of an 
amateur license is equivalent to a diploma in basic 
radio. 

The first objective, therefore, is to train stu
dents in radio code and theory to the point where 
they can pass the amateur exam. Other course~, 
giving advanced training, may follow - but th1B 
comes first. On this those who are organizing and 
teaching such courses are urged to concentrate. 

It is not practicable to give detailed suggestions 
for the conduct of such courses within the scope 
of this article. For the benefit of those sponsoring 
or teaching such courses, however, as reported in 
April QST, p. 18, ARRL has prepared a detailed 
study outline which can be adapted to almost any 
need; it is available upon request, free of charge. 
This outline is already in use, with marked suc
cess. Additional helps in the form of practical 
teaching aids and simple experiments - useful, of 
course, in both men's and women's classes - are 
in process of preparation and will be presented in 
future issues of QST. 

Radio In Sommer Camps 
(Continued from Paa• ti) 

while the lack of a suitable room presented an
other stumbling block, and the most important of 
all (so I have since been told) was the difficulty in 
finding a girl operator. To this last circumstance 
I owe my happy years at camp. Most women 
operators are XYL's and therefore are not able 
to spend their summers in a camp. But, thanks to 
my Daddy, I was available for the job despite 
the fact that I was only twelve. As a matter of 
fact, I had already been an operator for four years, 
but even so was hardly the one to take charge of a 
radio class at such a tender age. Nevertheless, we 
had a good time. 

It's true enough that the advent of a radio sta
tion in our camp seemed to cause no great excite
ment or intetest on the part of the campers or the 
staff. But this was not for long. After stringing up 
the antenna and getting the station in operation, 
the mysteries of radio attracted all. Our first QSO 
caused quite a stir among the girls. I don't hon
estly believe that they expected a voice to answer 
our call so clearly' and definitely as one did. There 
was but a handful of pioneers that first day, but 
soon the shack became the most popular place in 
camp. It was rare that a girl missed a schedule. 
At first curiosity was the principal attraction but, 
as time went on, certain of the girls began to show 
interest in the code, others in the technical fea
tures, and almost all liked to say an occasional 
word over t,he air. A few showed an ambition to 
obtain tickets and occupied most of their leisure 
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A Precision Crystal - Secondary 

FREQUENCY STANDARD 
That Ha• Been .. Designed for Application" 

or !o~:C!~~ f~~~~~;'!n~~:-Jda~a~{'ft~f b;!?u':i1Jg~ ~cc': 
callbra~ng_•illl!al• with 10, 25, 100, 1800 K~ Intervals. Uses the new 
GENERAL ELECTRIC No. 18A 1000 KC crystal havinll'. a fre
quency temperature coefficient of less than one cycle /Mc/C•. The 

~li: ~:lf~~~t:i~~eicm~nw~:~thrdhx::~kt~~~gv:~Yf~e reau-
lator tube. 

In addition to oscillator, multivibrators, and harmonic amplifier. 
a built-in mixer with phone jack and aain control on panel is In
.corporated. -~ 
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This is YOUR 
CHANCE! 

No matter what the job is you always see the 
trained fellow in the best position. This is 
YOUR CHANCE RIGHT NOW! Radio code 
operators are wanted by the Army, Navy and 
in the Commercial Communications fields. Our 
Merchant Marine wants 40,000 trained radio 
operators nowt You can learn this interesting 
way to a better future without leaving your 
own home! 
The Candler System has, for over a quarter of a 
century, shown the way to learn code and 
develop code proficiency at home by their sim~ 
plified method. You owe it to yourself to take 
advantage of this opportunity. \Vhy not write 
today - there is no obligation, no salesman will 
call - find out how you too can have a better 
future. 

Get the free Book 
Drop a p. o.st card today for this intere. sting 
BOOK OF FACTS which tells you all about 
the fascinating way to quickly learn code 

and acquire speed and skill. A 
copy of this ~2 page book is yours 
- write for 1tl 

CANDLER 
SYSTEM CO. 
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time in practising code and studying the License 
Manual. They derived a great deal of pleasure, 
passed many happy hours, gained much useful 
information, and it is still not beyond the realm of 
possibility that a few of the more interested may 
eventually have their own calls. In any event, I 
am sure that they will look back' on their radio 
hours as among the most pleasant and memorable 
spent in camp. 

In spite of the disadvantages of so young an 
operator, the station proved successful and has 
been in operation for several years. Rainy days 
(the bane of every camp director) lost their dull
ness, and the usual dragging hours passed quickly 
in the shack. When not actually making contacts, 
the girls delighted in decorating the walls, re
arranging QSL cards, and printing signs to help 
them remember the "ham lingo" - such terms as 
QRM, QRT, etc. 

Code classes were popular with quite a large 
group. Theory sessions claimed fewer, but no less 
enthusiastic, would-be-hams. Even rest-period 
found private keys by the beds with girls sending 
to each other across the room. At night they tiied 
the councilors' patience with a door-bell buzzer 
which they seemed to prefer to oscillators and 
buzzers of the usual high frequency type, possibly 
because it made so much noise and could be heard 
at such a great distance. I must confess that they 
tried even my patience sometimesin their enthu
siasm, though of course "Dit," as they called me, 
had to smile and cociperate at all times. They did 
enjoy it, so I hadn't the heart to refuse to help 
such earnest and sincere potential YL's. Nor di<l 
their interest lag or abate from one season to an
other. In fact, some girls requested and received 
keys, buzzers, and oscillators from Santa Claus -
much to the delight of most of the parents, who 
were only too glad to further a hobby so educa
tional, wholesome and worthwhile. 

Uncle Sam has asked our secondary schools all 
over the country to further the interest of national 
defense by adding radio, both code and theory, to 
their regular programs, and it seems to me that 
summer camps may be of great assistance by 
offering training of this nature in a way which 
should prove most effective. Whereas a course in 
school may come under the head of "work" to a 
student, the same classes may be considered 
"fun" at camp. With the government's call for 
more and more "wireless men" to urge them on, 
there is no reason why children of both sexes 
should not win licenses by the hundreds as a re
sult of the summer's work. 

I have had so much fun operating the station at 
camp, the girls have enjoyed so greatly helping 
with the QSO's and learning the code and theory, 
and the directress has been so delighted in the 
results of her at first somewhat doubtful experi
ment, that I thought perhaps some of you YL'R 
and hams of camp age might be interested enough 
to recommend the establishment of a station at 
your own camps, if you haven't one already. And 
if any of you who control the destinies of boys' or 
girls' camps chance to read this, I would strongly 
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ENSEN has taken on the job 
pf producing large quantities of 
highly specialized sound repro-
ducers £or the armed forces ... 
reproducers which will speed vital 
communications ... £acilitate mil-
itary operations in many ways. 

XPERIENCE in designing 
for severe service requirements 
on land and sea ... in meeting 
highly technical specifications ... 
in solving new problems and de-
livering the answer in production 
quantities-these are our quali£i-
cations £or this big assignment. 

ECESSITY dictates that war 
production he given a clear track 
over everything else, with first 
call on all materials1 machines 
and manpower. 

OME civilian orders for Jensen 
Speakers and reproducers must 
therefore go unfilled until the 
war is successfully ended. We ap-
preciate the spirit of cooperation 
and understanding displayed by 
our many customers and friends 
under these trying conditions. 

VERY effort should be made to 
repair and continue in service ex-
isting speakers. Our Service De-
partment will help keep Jensen 
speakers in operation. 

E W and brighter days are not too 
far away. New technical horizons 
lie ahead. And when the Big Job 
is done, Jensen will be ready with 
even greater achievements in the 
field of fine sound reproduction. 

6601 SOUTH LARAMIE AVE. • CHICAGO 
CABLE ADDRESS • "JERAD" CHICAGO 
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urge that you give ham radio a chance to prove 
itself a useful hobby, a new activity with a moder
ate initial cost and practically no upkeep, a rainy 
day blessing, and an educational selling feature 
for your camp. 

Experimenter's Section 
(Continued from page 41) 

quencies, of course, one must consider the 
inductance and capacity effects, and the a.c. 
impedance may be two or three times the d.c. 
resistance. 

"The receiving electrodes can be stakes driven 
into moist ground. For transmitting at low power 
the same thing is all right, but better results may 
be obtained by using iron pipes surrounded with 
iron chloride, copper pipes with copper chloride, 
etc. I was afraid of chemical action at the time, 
but upon looking back, I don't think it was so 
important. The main thing is to get down into 
good wet soil. If holes are drilled near the bottom 
end of the pipe, water can be poured in the top. 

"I never did find out the maximum range, but 
the signal was S9 at several miles. 

"The most interesting thing, to me, was the 
frequency response of the system. It was flat, 
within the limits of measurement, from about 10 
to 25,000 cycles. We were unable to get outside 
this range with the equipment at hand. This 
opened the possibility of using modulated carrier, 
although we didn't actually try it. The communi
cation band on the low end was limited by power
line noise and its harmonics. With a high-gain 
amplifier we found the latter were troublesome 
up to several thousand cycles. On the high
frequency end we ran into interference from 
long-wave radio stations. At 25 kc. it was pretty 
bad. I don't know how badly we were radiating, 
either. Nevertheless, there is a good band of 
about 20 kilocycles ready for somebody, and it 
opens up a new line of attack using existing 
equipment." 

On the Ultra Highs 
(Continued from pau• 66) 

the 9001 and 9003 becomes a limiting factor. 
The lower price and greater convenience make 
them attractive, however, and they are especially 
useful in superregenerative receivers where re
duction of radiation and elimination of antenna
resonance effects are primary considerations. 

About this time we think we hear a question -
"What about f.m.?" "Why fool around with c.w. 
and crystal filter superhets on 2½ when everyone 
knows that f.m. is the technique for u.h.f. com
munication?" To which we hasten to agree. F.m. 
is undoubtedly going to supplant amplitude mod
ulation to a large extent when we get back to 
random u.h.f. operation. There exists some doubt 
as to the usefulness of the crystal c.w. - b.f.o. 
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RADIO AMATEUR'S HANDBOOK! 
RADIO OPERATING 

QUESTIONS AND ANSWERS 
Nilson & Hornung'• new edition covers all FCC 
commercial license exam clements. Standard hand
book 20 years. )12.50, posti;>aid. Maner back if not 
satisfied and book returned in 10 days. Send check or 
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LEARN CODE THE WAY YOU'LL USE 
IT-BY HEARING IT 

Type S • $17.50 
Sends from 4, to 40 words per 
minute. Higher opeeda if deoired. 
Complete with 10 roll, of double
perforated leooon tape of carefull:r 
selected and arranged matter for 
speedieot resulta in learning code. 
Most compact and practical code 
teacher on market. 
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• Aerovox PBS cardboard-case dry 
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men. 
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ORDER THESE BARGAINS 
DIRECT FROM THIS AD! 
OIL FILLED - OIL IMPREGNATED 

FILTER CONDENSERS 

As Lo,,, as 59c 
Volts 

Mfd. DC. Size Price 
1 1000 5 x3¾xl ½ $ .59 
2 2000 4¾x3¼xl¾ 1.50 
8 2000 5 x3¾x3½ 2.75 
8 3000 5 x3¾x3¾ 3.75 

8~:~~t~~Jl~r~~~a~~lt~:_er. 
FREE CATALOG 
Thousands of bargains, sets 
parts, accessories, supplies1 of 
best known makes. Hundreas of 

High Voltage Power 
TRANSFORMERS 

re:1:r:lst
0t~:n~: •---1~!t1:r:;a,man u- ii, -

Guaranteed. 

As illustrated. 

QUANTITIES LIMITED 
No. 1549 - 300-0-300 ... 100 
Ma. 6.3 V.-J amp; 5.0 V.-3 

~i::~-- .jj-io·.:.: iioiHJ:600· ·V:~ 
200 Ma. Filaments: 7.5 V.C.T.-
3 A.-5.0 V.C.T.-3 A.-2.5 

~~-T4Jfo~'X~iJ'~··V:~ 
200 M.A. Filaments: 6.3 V.-4 
A. - 6.3 V.-3 A. - 5.0 V.-3 A. 
Wt. 8½ lbs, .......... . $3.45 

LOOK! YOUR 
CALL LETTERS 

in Gold, 10¢ 
illustrations. This book belona-s Bia shadowed decals, nearly 

f:s~~?7 •;~ti:1e~~-acfj,;j~~dy /g~ !:{n~!fi~etf.0:tc~afe =~~i\o d~i~C 
p1an your new rigs, figure costs. your call letters. 

Full line HALLICRAFTERS RECEIVERS Now in Stock for Immediate 
Delivery. ORDER YOUR NEEDS TODAY from Newark's big stock 
of RADIO PARTS. We have everything you need at the prices you 
want to pay. 

NEWARK ELECTRIC COMPANY 
323 W. Madison Street Dept. Q. Chicago, llllnol1 

Hams, Defense School Students and Gov't Men 
are tearnina: the code the 
rla:ht way, quickly and eas-

~a~~~e~he :&~iTiect,~c ~oCJ: 
Champion McElroy for our 
future champions. Largest 
oelectlon of tapes In World 
available with each ma
chine. Low monthly rental. 
Tapes for MacAutos, rc-

Ayera Automatic Code Machine• cordina: slip and special inks 
D•pt. Q-5, 711 Bu,-l•ton Street, Boston, MaH. for sale. 

LEARN CODE 
by SOUND 

The best way to learn to read 
code is by listening to code. The 
best way to learn to send code 
is by hearing your own sending; 
repeated back to you. With the 

new All-Electric Master Teleplex 
Code Teaching Machine, you 
learn code the natural, eijsy, fasci

natina: way. Only instrument ever produced which records your 
•ending in visible dots and dashes - then SENDS BACK 
your own kcy~work at any speed you desire. There are NO 
PERFORATIONS - NO INK. A marvel of simplicity. 
That',s why: practically every school tea.chinA code uses 
TELEPLEX. We furnish complete course, lend you All-Elec
tric Master Teleplex, give you personal instruction with a 
MONEY BACK GUARANTEE - all at a surprisingly low 
coat per month. Write today for FREE catalog Q. ~- No 
obligation. 

"HAM" 
SPECIAL 

Standard Telep[ex - a highly efficient 
code teacher using heavy specially prepared 
waxed paper tape, having two rows of 

, perforations~ Write for Free folder .. Q. T.5." 

TELEPLEX Co 107 Hudson St. 
• Jersey City, N. J. 
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technique on frequencies above 60 Mc., and the 
effectiveness of f.m. has brought many of us to 
the point where we doubt that there is much 
justification for taking up with a.m. again on 2½. 

But some of us are DX hounds at heart. New 
developments are good, to us, only if they mean a 
chance to reach out a little farther. Because the 
use of c.w. has proved to be a great aid in pushing 
the maximum operating range farther and farther 
out on 56 Mc., we are curious to find out whether 
it will not accomplish the same end on 2½ - and 
we're not forgetting the possibilities of aurora DX 
on 2½, too. We'll be set when the time comes, 
anyway. 

A Sim1•le Liglat-Beam System 
(Continued from paue 14) 

the unit as a listening device a noise was heard 
that could not be identified; it was later found to 
be a well driller over two miles away. The softest 
whisper can be heard 20 to 30 feet from the 
microphone. This is along the same lines as the 
article in March QST,2 and with slight modifica
tion the QST unit can be used as a light-beam 
transmitter or receiver. 

3 TO 6 VOLTS D.C. 

Fig. 2 - Input circuit for single-button carbon 
microphone. 
R1 - 50 to 200 ohms (adjusted to give mi~rophone cur

rent of approximately 10 ma.). 
C1 - 0.01-µfd. paper. 
.T1 - Open--circu1t jack. 

For long range work it may be desirable to put 
the phototube in a housing of its own and place 
it on a mast or the top of the house. In this case a 
length of crystal microphone cable should be used 
to connect it to the socket ordinarily used for the 
phototube. 3 Be sure that the center conductor 
goes to pin No. 2 and the shield to pin No. 4. 

There are two other methods of light-beam 
transmission with which we are acquainted. In 
one method a constant source of light is passed 
through a "light gate," the width of which is 
varied at audio frequency. This method is also 
used to record sound on film. In the other method 
a constant source of light is directed at a small 
mirror vibrating at audio frequency and the 

2 Mix:, "An Acoustic System for Aircraft Detection," 
QST, March, 1942. 

8 If the line has appreciable length, such a cable will 
represent a considerable capacity shunt across the high
resistance load for the phototube, and consequently will 
reduce the high-frequency response. It would be advisable 
in such cases to incorporate a pre-amplifier in the phototube 
as•embly, using a tube-to-line transformer to bring the 
audio signal into the house. - EDITOR. 



'' ... GIVE ME LIBERTY 
OR GIVE ME DEATH'' 

- PATRICK HENRY 

AMERICANS are again repeating, "Is life so dear, or peace so sweet 
r\ as to be purchased at the price of chains and slavery?" Today, 
the roaring activity of our defense industries is America's triumphant 
hymn of determination . • • and we are proud to add our part • • • 
for LIBERTY. 

KENYON TRANSFORMER COMPANY, Inc. 
840 BARRY STREET 

WANTED TO BUY 
BROADCAST STATION EQUIPMENT 

Used or New in its entirety or singly one 250-watt 
transmitter with associated monitors and speech 
input equipment; one 150- to 500-foot self supported 
vertical radiator. Box G, QST, West Hartford, Conn. 

cRYsr ALs by oo)] LP®~rnlll 
Th'9 }Upower Crystal CoJ11pany, one of America•~ oldest and largest 
monufoctureu of precision crystal units, is able to offer thE" amateur 
ond manufacturer attractive prices because of their large production 
o:nd the ""elusive Hipower grinding. process. Whatever your crystal 
need may be, Hipower can supply it, Write today for lull i.nlormaticn. 

HI.POWER CRYSTAL CO. 
Salas Divlsio11-20s W. Wachr Driv., Chica90 
hd•ry--2015 Ch• r1altH StrHt, Chic•g•, 111. 

EASY TO LEARN CODE 
It is easy and pleasant to learn or increase 
speed the modern way- with an Instructo-

f!:fn~e~grd:dJa~~~~e!tud~~i~l~n~uf~{ ~j 
practical method. Available tapes from be~ 

:~iJ:~~:.1~~:s~~/!1~~3:lo 1W~~:1Y~a~1
~ 

readY. no QRM, beats having someone send 
to you. 

MACHINES FOR RENT OR SALE 
The Instructoi!raph Code Teacher liter
ally takes the place of an operator-instru~tor 
and enables anyone to learn and master code 
without further assistance. Thousands have 
used and endorse the Instructograph System. Write today for full 
particulars_and convenient payment and rental plans. 

IHSTRUCTOGRAPH COMPANY 
4709 Sheridan Road, Chlcaao, Illinois 

Representative for Canada: 
Radio College of Canada, 54 Bloor St. West, Toronto 

NEW YORK, N, Y, 

We have a large stock of 

BALUCRAFTERS 
NATIONAL 

HAMMARLUND 
RME 

BOWARD 
RECEIVERS, transmitters and all radio sup
plies of all sorts at lowest wholesale prices. 
Order from us for immediate delivery. We will 
help you get the best equipment for your use and 
cooperate with you to see that you are 100% 
satisfied . 

• YOU get 1 0-day trial 
e YOU get best trade-in 

We also have a store at 2335 Westwood Blvd., 
West Los Angeles, Calif. Write, fone, telegraph 
us anytime about any radio supplies. It will pay 
you to deal with us. Your inquiries invited. 

HENRY RADIO SHOP 
Butler, Missouri 

"World's largest Distributors cf Communications Receivers" 
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SUN RADIO 
IS GEARED 

for 

PROMPT 
SERVICE! 

• 
Surprising as it may seem in these times, in view 
of material restrictions and allotments, our pres
ent stock of radio parts and electronic equip
ment is amongst the largest ever in our long 
history. This facility, combined with a greatly 
enlarged staff of trained personnel, has made 
SUN RADIO a prime source of supply for hun
dreds of firms and agencies actively engaged 
in government work. We are prepared to offer 
immediate attention to the following: * INDUSTRIAL MANUFACTURERS * SIGNAL CORPS * ARMY-NAVY-MARINES * COAST GUARD * SCHOOLS-COLLEGES * AIRCRAFT INDUSTRY * SHIPYARDS * BROADCAST STATIONS * SCIENTIFIC LABORATORIES * CIVILIAN DEFENSE LEAGUES * POLICE DEPARTMENTS * PUBLIC UTILITIES 
AMATEURS/ ENGINEERS/ You are not forgotten! 
We have thousands and thousands of parts for com~ 
mcrcial and experimental purposes. All the leading 
lines - I.R.C., Ohmite. RCA, Thordarson, Stancor, 
CornellRDubilier, Triplett, Weston, Hallicrafters, 

~~~~le~~l~~?~rf;[:flg~aI~n e~Y ~~d~/h~10~!1{~: 
advertised prnduct. 

ATTENTION I 
CODE PRACTICE CLASSES 

We Carry a Complete Stock of 
HEADPHONES 

TELEGRAPH KEYS 
CODE PRACTICE OSCILLATORS 

BATTERIES 
TUBES • WIRE 

COMMUNICATIONS RECEIVERS 
a/so BOOKS 

Radio Operating Questions and Answers 
- Nilson and Hornun&-427 Pages ... $2.50 

Practical Radio Communication - Nilson 
and Hornung - 754 Pages .........•. $5.00 

Understanding Radio - Watson, Welch and 
Eby .......••••••••• -·~··~···· .. .. $2.80 

Radio En1Uneertng Handbook - K. Henney 

Rad1:5ih~~1~s' course"·..:.:. G"hif~Td{ *_!
59,! 

Pages ................ ••·~••. ·•·~~~$5.00 
Radiotron Oeslttner•s Handbook - F. L. 

Smith (RCA) ..................... . $1.00 

Radio's MOST COMPLETE Source 
TELEPHONE BArclay 7-1840 

~.' . \!,!.~.,}~~~.: ~~ Cob/• Add,t,s SUNRADIQ NEW YORK 
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reflected light directed at the phototube. This is 
the least efficient method of the three. There 
may be other good methods, and if so we would 
be interested in hearing of them. 

A lot of fun and pleasure can be had from ex
perimenting with a unit like this. It also shows 
possibilities as a trick gadget to set up in a radio 
store for the amazement of the customers. 

Here at W6PCB/W6TOY we use our Howard 
home recorder as a transmitting unit, being able 
to transmit broadcast programs, speech or rec
ords. With this arrangement a demonstration was 
put on at the local radio club (Tucson Shortwave 
Association) on February 6, 1942. For "DX" we 
use the auto receiver, driving the car across the 
desert and pointing the beam head at the beam 
receiver. A demonstration of the unit as a listen
ing device also was put on for the u.h.f. group of 
the club on February 15, 1942, at the judging of 
the U.H.F. Defense Equipment Contest spon
sored by our club. 

Interference-Reducing 
Antenna Systems 

(Oontin1U1d/rom paq, SIJ) 

The two transformers in the antenna coupler 
include special iron cores which provide tight 
coupling combinations and remarkable power 
transfer, even at high frequencies. The tight 
coupling eliminates dead spots met with in air
core couplers, thus producing a substantially flat 
gain over a band from 400 to 22,000 kc. 

Efficient transfer of power through the trans
mission line is possible by the use of two channels. 
One channel comprises one conductor and the 
shield return path, passing frequencies from 400 
to 4000 kc., whereas the other conductor and the 
shield return permits transmission of frequencies 
from 4000 to 22,000 kc. and a fair signal in the 40 
Mc. f.m. range. 

The receiver coupler includes iron-core trans
formers with the addition of an air-core f.m. 
coupler. A two-conductor shielded cable on the 
receiver coupler permits connection to the input 
terminals of the radio receiver. This shielded 
cable is of importance where the receiver jg in 
location where the local interference jg bad. An 
unshielded antenna lead six inches long will pick 
up a surprising amount of interference. 

When experiencing extreme interference con
ditions, it is advisable to ground the shielded 
cable at the antenna coupler as shown in Fig. 2. 

Multiple receiver couplers are of value for 
apartments and radio stores, but for best inter
ference reduction the transmission-line connec
tion between couplers should be shielded. This 
same condition holds for the aerial transmission 
line because an unshielded transmission line will 
pick up interference. The latter statement is 
based on the fact that the transmission line is not 
balanced and also is approximately matched to 
38 ohms at the antenna and receiver couplers for 
the enormous frequency range 400 to 22,000 kc. 

As many aa ten receiver couplers have been 



'§11.L HzaL &hL ! 
IT'LL GET YOU IN TO THE SIGNAL CORPS IN THE ARMY 

(and don't bother frying to enlist there without it) 

OR IF YOU PREFER THE NAVY, YOU CAN START OUT AS RM2C ... 
( at nearly four times the pay of an apprentice seaman) 

$.uAJL / -THE F.C.C. STILL ISSUES THEM! 
And the League shows you how to get them 

THE A.R.R.L. LICENSE MANUAL 
Complete with representative exam questions and their correct answers 

25¢ postpaid from The American Radio Relay League, 
West Hartford, Connecticut 

NO STAMPS PLEASE! 

LEARN •••• 
WIRELESS and TELEGRAPHY/ 

A BOOK EVERY AMAT£U'A. 
SHOULD HAV£- / 

561Ad?'low 

Hundred, ol amateurs have 
earned from this l,oolr, 

,o can you. 

I 
IS~ 

POSTPAID 
CO!N,OR 
STAMPS 

This book gives you the fundamentals of wireless 
and telegraphy. It contains the codes and how to 
learn them, Mall your order now to 1 

SIGNAL ELECTRIC MFG. CO., Menominee, Mich. 
ESTABLISHED 

1892 

• ❖!;:&. 

* 

* 

WIRE-WOUND 

c~ 
For applications requlrln11 dependable, precise rheostats or 
potentiometers, simply Insist on Clorostat Wire-Wound 
Controls. Such controls ore found In the Anesi Instruments, 
In broadcast control rooms, In commercial end top-Righi 
"ham" equipment. * Single unlls.L linear, from 1 lo 100,· 
000 ohms, tapered, 10 lo 50,00u ohms, Wattage ratings 
1.5 walls lo 25 watts, * Also available In dual and triple 
units as l•pads, mlxen, T-pads and other precise controls. 

Ask your local Jobber for these Clarostat Wire-Wound 
Controls. Ask for latest data, Or write aarostal Mfg, Co,, 
Inc:., 285-7 N. 6th St., Brooklyn, N. Y. 
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HARVEY 
RADIO LAB'S, Inc. 
Manufacturers of 
Radio Transmitters 

ELECTRONIC APPARATUS 
447 CONCORD AVENUE, CAMBRIDGE, MASS. 

SICKLES COILS 
ALL TYPES OF RF AND IF WINDINGS 

Manufactured l,y 

F. W. SICKLES COMPANY 
P.O. Box 920 Sprlnglleld, Mass, 

PREPARE YOURSELF FOR A COMMERCIAL 
RADIO POSITION 

throuah a Home Study Course. written for the man who has 
for&otten higher mathematics and who baa had a non-technical 
education. This course qualifies you to pasa the Federal Radio 
Telegraph and Telephone Examinations. An easily read. easily 
understood coume. Moderate tuition fee. Write for Particulars. 

American Radio Institute, 1123 Broadway, N. Y. 

COMMERCIAL RADIO INSTITUTE 
A r•dio troining center for over twenty yeort. Well equipped. 
Excellent faculty. Procticol resident courses in Rodiotele$t•PhY, 
Broodcost, Servicing, Televislon-1-Aeronoutic•I Dr•flin!, M•the
motics, lndustriol ond Studio I echnlque. Placement bureou. 
D•Y •nd evening classes now forming. Send for cat.log. Dept. 8. 

31 WEST BIDDLE STREET, BALTIMORE, MARYLAND 

GOOD JOBS in RADIO 
for young men age 17 to 10 

a~ ~1o1:~n ;::;e Jor j~~! ~:y fe~i~~a~~ljigf ~~~:cI'o~0 ~f~7)df~ 
$250 per month positrons at sdiool where the army has sent many 
men the past year. Next class starts June 22. Write for free catatoa: 
nowt 

THE DODGE TELEGRAPH & RADIO INSTITUTE 
408 Monroe St., Valparaiso, lndl_ana 

LEARN RADIO• TELEVISION 
60-page catalog on request. Oldest, l1rgest ind best 
equipped In New England. New cl1sse1 now formlns, Write 
for new catalog. 

MASS. RADIO SCHOOL 
18 Boylston Street Boston, Mass1chusetts 

Nilson's MA 5 T E R COURSE 
COMMUNICATION IN RADIO 

~ • JI ~N Fits you for a job, advancement or license exam• 
,A''_ ination. Cour•e by A. R. Nilson for home •tudy 

covers same scope as resident school course. Every 
Nilaon g_raduate to date has commercial license.. 
or a good radio job. 

FREE circular 3-Q 11ivea full Information, 
Write today. 

NILSON RADIO SCHOOL, 51 East 42nd St., New York 

RADIO TECHNOLOGY 
RCA Institute• ofter an intensive course of high standard 
embracing all phases of Radio and Television. Practical 

g~f~~ ~L~o~~i~ ::w::J ~u~sw,nvx~,a~6~ 
Communications. Radio Servlcioa and Commercial 
Operating:. lllu11trated Cataloa on request. 

RCA INSTITUTES, INC. Dept. ST-42 
A Radio Corporation of Americ;a Servi,e 

75 Vadck St .. New York 1154 Merchandise Mart, Chlcaao 
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(Continued from paue 100) 

connected in parallel with the transmission line 
from a single antenna system without too great 
a reduction in signal strength. 

Having provided the proper antenna system, 
we can now consider the problem of eliminating 
interference which is developed in, or picked up 
by, the power line and then delivered to the 
radio receiver through the power supply circuit 
of the receiver. 

Most radio receivers have little or no means 
for filtering out or eliminating interference de
livered to them by the power line. It is true that 
the better receivers employ transformers with 
static shielding between primary and secondary 
and some of the more expensive receivers have 
one or two condensers shunted across the power 
line, but these precautions do not solve most 
problems. 

In Fig. 3 is shown three types of power line 
filters. Fig. 3-A is the simple type having two 
condensers with the mid-connection grounded. 
Such a combination can be made satisfactory if 
the condensers are 0.5 µfd., having heavy leads 
and low internal inductance. The Underwriters 
Laboratories specify the use of a three-wire 
power cable for this high-capacity filter, one wire 
of which is the grounding wire. This wire termi
nates at a screw plug which screws into the face 
plate of the power socket outlet. 

Fig. 3-B is a combination inductor and con
de:aser type which is quite common. It generally 
employs condensers having about 0.05-µfd. 
capacitance. This type of filter is not as effective 
as the high-capacity type, particularly in the 
short-wave band where the distributed capacity 
of the inductors permits passage of short-wave 
interference. 

A deluxe type of filter is shown in Fig. 3-C 
which employs the three-wire grounding cable 
and two high-capacity condenser traps with a 
high-Q inductor in each line. The inductors are 
universal-wound and with their double coil con
nection provide low distributed capacity. Care is 
taken in this filter construction to reduce to a 
minimum any common couplings which are 
detrimental at high frequencies (2 to 22 Mc.). 

In conclusion, the solution of the interference
reducing problem resides in the use of a properly
designed antenna having antenna-receiver couplers, 
a shielded transmission line and the placement 
of the antenna as far from the interference 
source as possible. For best results this antenna 
system should be connected to a good a.c. re
ceiver to which is attached a well-designed 
power-line filter. 

),;.. Strays :'I\ . ~ . 
Among the remaining population of six rescued 

from Howland and Baker Islands on January 31st 
was Thomas W. Bederman, K0OWR/KF6. It 
was also revealed that KF6OQS was killed during 
a Japanese air raid. 



A directory of suppliers who carry in stock the 
products of these dependable manufacturers. 

~ 

hallicrafter 
(J-{f~ 

ALBANY, N. Y, Uncle Dave's Radio Shack 356 Broadway 

BOMBAY, INDIA 

BOSTON, MASS. 

Eastern Electric & Engineering Company 

Radio Sh.ck 

BRIDGEPORT, CONN. 
Hatry 9c Young, Inc. 

167 W 05hington Street 

177 C.nnon Street 

BUFFALO, N. Y. 
Dymac, Inc. 

1531 Main Street 

BUTLER, MISSOURI 211-215 N. Main Street 
Henry Radio Shop 

CHICAGO, ILL. 
Allied Radio Corp, 

833 W. Jackson Blvd. 

CINCINNATI, OHIO 
United Radio, Inc. 

1103 Vine Street 

DETROIT, MICH. 325 E. Jefferson Ave. 
Radio Specialties Co. 

DETROIT, MICHIGAN 11800 Woodward Ave. 
Radio Specialties Co. 

HARTFORD, CONN. 227 Asylum Street 
Radio Inspection Service Company 

INDIANAPOLIS, INDIANA 34 West1,-Ohio Street 
Van Sickle Radio Supply Co. · 

KANSAS CITY, MO. 1012 McGee Street 
Burstein-Applebee Company 

NEW HAVEN, CONN. 1172 Chapel Street 
Hairy 9c Young, Inc. 

NEW YORK, N. Y. Harrison Radio Co. ,12 West Broadway 

READING, PENN, 404 Walnut Street 
George D. Barbey Company 

SCRANTON, PENN. 519-21 Mulberry Street 
Scranton Radio 9c Television Supply Co. 

WASHINGTON1.D. C. 938 F Street, N. W. 
:,un Radio 9c Service Supply Co. 

WATERBURY, CONN. 199 South Main Street 
Hatry 9c Young, Inc. 

~f)1.e7-
INST-RlJM-ENTS 

ALBANY, N. Y, Uncle Dave's Radio Shack 356 Broadwoy 

BOSTON, MASS. Rodio Shack 167 Woshlngton Street 

BRIDGEPORT, CONN. 
Hatry 9c Young, Inc. 

177 C.nnon Street 

BUFFALO, N. Y. 

BUTLER, MISSOURI 

1531 Moin Street 
Dymoc, Inc. 

211-215 N. Moln Street 
Henry Radio Shop 

CHICAGO, ILLINOIS 833 W. Jackson Blvd. 
Allied Rodio Corp, 

CINCINNATI, OHIO 
United Radio, Inc. 

1103 Vine Street 

HARTFORD, CONN. 
Hairy & Young, Inc. 

203 Ann Street 

MINNEAPOLIS, MINNESOTA 1211 LaSolle Avenue 
Lew Bonn Compony 

NEW HAVEN, CONN. 1172 Chapel Street 
Hotry 9c Young, Inc. 

READING, PENN. . 404 Wolnut Street 
George D. Barbey Company 

WASHINGTON, D. C, 938 F Street, N. W. 
Sun Rodio 9c Service Supply Co. 

Listings on this page do not necessarily imply tn.iorsemtnt by OST of tht dealers or of other equipment sold by them. 
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NEED PARTS 
IN A HURRY? 

Manufacturers
Gov't Agencies
Laboratories
Commercials
Schools, etc.-

call HARRISON first 
for your emergency pick-ups and limited 
production requirements. Our enormous stock 
and "all-out" service will help you to "Beat 
the Promise"! 

• 
HARRISON 

RADIO CO. 
Factory Distributor for All 

leading Radio Manufacturers 

12 West Broadway New York City 

Phone WOrth 2-6276 

$$$$$$$$$$$$$$$$$$ 

t IMMEDIATE CASH t 
$ for your- $ 
$ RECEIVER • TRANSMITTER $ 
$ TEST EQUIPMENT $ 
$ METERS • TUBES $ 

PARTS 
$ ETC, $ 
$ • $ 
$ Send us a complete description of your equip- $ 
$ ment. Mention make, model, age, condition, $ 

"improvements," etc. If you have an approximate 
$ price in mind, state it. We will make a fair cash $ 
$ offer by return mail. • $ 

t Hit 'em TWO ways- t 
$ 

1-Put your idle apparatus to work, for $ 
Victory! 

$ 2-Buy Victory Bonds with the cosh we give $ 
$ y~! $ 
$ Send In your list today! $ 
$ • $ 
$ HARRISON $ 
$ RADIO CO. $ 
$ 12 West Broadway • New York City $ 
$$$$$$$$$$$$$$$$$$ 
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~ Strays :J$ . ~ ' . 
Those who like their light reading flavored 

with crime will be interested in the novel "For 
Murder Will Speak," by J, J. Connington {pub
lished by Hodder & Stoughton). It is unusual to 
find a reference to amateur radio in fiction, and 
here it not only plays quite a prominent part but, 
also, happily, is described very accurately. In the 
book, Jim Telford, GM3EB, is Suspect No. 1 and 
his alibi is a QSO with another amateur. It would 
spoil another's reading to say whether we have a 
murderer in our ranks! 

Those who like mystery novels will find this a 
very well thought-out novel with the added at
tractions of amateur radio included. The way in 
which our hobby is described is so well done that 
the writer wonders whether the author is himself 
an amateur. 

- The T. & R. Bulltlin 

Ham: "Statistics show that radio amateurs 
seldom commit suicide." 

Sam: "How about their neighbors?" -The 
(N. C.) Arc. 

Just to prove that the ham bands are not en
tirely dead, W3JAK sends in the following list of 
Cubans heard on 7 Mc.: 2AS, 2BN, 2BP, 2BU, 
2CE, 2DB, 2DO, 2DR, 2FC, 2HL; 2JP, 2PP, 
2SF, 5AJ, 5FL, 6BA, 6DP, 7 AU, 7CX, SAD, 
SAZ, SBB, SBN, SMP, SNS. HH3DNC is also 
reported. 

Crown Point, Ind., a town of about 5000, 
should be known for something besides its marry
ing JP'e and the John Dillinger escape. It has also 
supplied more than its share of operators for the 
commercialservices. W9BYL, W9CNY, W9DHJ, 
W90ZR, W9TCD, W9WDS and myself are all 
commercial ops. - WBNZZ. 

How true! Shot by W4GQM. 



.. 

o[ast cMonth 
we advised through QST thousands of amateurs now em

ployed in national defense projects, in industry, in 

laboratories, and by the government, that, as eve:r before, 

we were solidly behind them in their new capacity -

THAT WE WOULD 
DELIVER THE GOODS 

As a result of this notice, seventy orders from manufac

turers, schools, laboratories, and government agencies were 

received and prompt shipment was made. We, of course, 

are extremely happy in-being able tQ supply much needed 

equipment, possibly breaking a small bottleneck some

where along the path to ultimate Victory. As ever, the 

amateur proves his alertness and capacity in an emergency. 

-*-- -- -- -
A huge stock still exists here and we 

again invite inquiries and orders from 

all in the national defense program 

flEe RADIO SHACK CORPORATION 
167 Washington Street, Boston, Massachusetts 
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HAM-ADS 
(1) Advertising shall pertain to radio and shall be of 

nature o! Interest to radio amateurs or experimenters In 
their pursnlt or the art. 
aJ2iP~~a1~?la[J!i:'i:l~a'ih.'.';;,~~,:~t,~~ggeE;".at ~~r Pc~ 
capital letters Ce nsed which wonld tend to make one adver
tisement stand out from the others. 

(3) Tbe Ham-Ad rate Is 15¢ per word, except as noted In 
paragraph (6) below. 
co~if~egiJ~~n\e o~ ~~~y~~:::'~~r.,i:ini1WC~·afig::~ or 
mJ!!h CJ~:J~J:~ub~f~f~t\\"e~ the 25th of the second 

(6) A special rate of 7e per word will apply to advertising 
which, In our Judgment, Is obviously non-commercial In 
nature and Is placed and signed by a member or the Ameri
can Radio Relay League. Thns, advertising or bona fide 
~':"K~':~~r~~&~:n":';,~f~f ~~r :.,~~r,,rn 11~~';,~~ 
tor special equipment, It by a member or the Am:::ican Radio 
Relay League takes the 7t rate. An attempt to deal In a'/; 
gg:J,~i1'ii'1.:'tJ'i.!ff .&'~Jig~ r:i1~ bfukai! 1ii1Wt~}te. 
!'J~:,~~~ 0flfh\T.\'Jl~:'nh1

) re?.J:df:Js agl li~ctPf!fe t\'nfi 
apply. 

Having made no investigation of the adver
tisers in the classified columns, the publish
ers of QST are unable to vouch for their 
integrity or for the grade or character of the 

products advertised 

* * * * * 
Gear is short. You can sell your old and 

extra gear through Ham-Ads. 

* * * * * 
QUARTZ - direct importers from Brazil of best quality pure 
quartz suitable for making piezo-electric crystals. 
Diamond Drill Carbon Co., 719 World Bldg., New York City. 
COMMERCIAL radio operators examination questions and 
answers. One dollar per element. G. C. Waller, W5ATV, 6540 
Washington Blvd., Tulsa, Okla. 
TELEPLEXES, Instructographs bought, sold. Ryan's, Han
nibal, Mo. 
AVAILABLE co=unications receivers wanted. Sell your 
receiver for cash. In writing specify date of purchase, if with 
crystal, model number, serial number, if speaker is in cabinet 
or not, if speaker is factory unit, color, your opinion of condi
tion. Oscillographs wanted. Volt-ohmmeters wanted. Be com
plete. If you have a price in mind, please state it. Prompt reply. 
Hatry and Young, Hartford, Conn. 
RADIO headquarters - tremendously iarlj:e stock of receivers 
(over 200 on hand), transmitters - all sizes, transceivers -
over five different models, radio parts of all kindl!. Write to 
Leo1 W9GFQ, for that big bargain catalog and reconditioned 
receiver list today, Wholesale Radio Laboratories, Council 
Bluffs, Iowa. 
OLD QSTs. Buy 1915/25. Sell- trade 1920/41. W6SN. 
WANTED: radio operators for Merchant1Marine, must have 
co=ercial license, wages $200 to $325 monthly. Radio Officers' 
Union, 265 West 14th St., New York, N. Y. 
QSL'S. SWL's. Theodore Porcher, 7708 Navaio, Philadelphia. 
TRADE Supreme model 535 -2 -inch osc1lloscope and N.R.I 
model 1175.A: combination multimeter, p!u~-cable analyzer, and 
signal generator for factory made transmitter. Edward Koch, 
Signal Office, Camp Grant, Ill. 
WANTED - Radio test gear. Communications receiver. 
Power tools. Late roodels. Jensen, 1220 Forest, Oak Park, Ill. 
DB-20 wanted in trade for Abbott MRT-3 with tubes, a.c. and 
6 volt supplies. WlNSS, B-11 Kirkland, Cambridge, Mass. 
SELL Hallicrafters SX23 receiver. Prepaid $60. Works, looks 
excellent. W6DTX, 6537 Brynhurst, Los Angeles, Calif. 
EARLY QST file for sale. Fairly complete from first issue to 
1935. Robert Kruse, East River, Conn. 
WANTED: June 1925 Radio News. P. Delaup, Lafayette, La. 
WANTED: Eastman EE projector and good candid camera for 
good xmtr, recvr parts. Stamp for list. W9OFZ, 1242 E. 46 St., 
Chicago. 
WANTED: a used Candler Code Course. Quote price for entire 
course only. William Muir, Stonington, Me. 
SELL, in interest of national defense effort, commercial H.D. 
type components for high power xmitters or complete units. 
UTC1 Thordarson, Eimac, Dun co, W eston..t. Triplett, etc. Perfe~t 
condition, little used. No junk. Box 708, .ll.nid, Okla. 

FOR sale from estate of W2BLV - Hammarlund HQ-120 re
ceiver and Utah 450-watt phone and c.w. transmitter, all in 
perfect condition. Write Morris N. Scharf, Attorney, Ramsey, 
N. J., or phone Ramsey 600. 
WILL l"'_Y cash for factory built phone 50 watts or less trans
mitter. Want good communications receiver. Curtis, Longview, 
Texas. 
FOR sale - trade- new 861, other tubes, transformers and 
radio parts; wanted - bench type milling machine and ma
chinist tools. Ralph Gibbons, W7KV, Troutdale, Ore. 
SWL'S - QSL's - Stationery. Samples? W8DED, Holland, 
Mich. 
TRADE late model Motorola golden voice car radio for ECO. 
Ed Gillespie, 405 Church, Jefferson City, Mo. 
WANTED: Good HRO, pay cash or trade. Eidson's, Temple, 
Texas. 
SELL Skyrider Marine, S22, T-1. 3 months in use. Fish!, 244 
W. 106 St., N. Y. C. 
lµ.DIO headquarters. Large stock of receivers, transmitters, 
transceivers, code teaching equipment, Vibroplexes, radio sup
plies of all sorts. Code machines rented. Your inquiries and 
orders invited. Henry Radio Shop, Butler, Mo., or 2335 West
wood Blvd., W. Los Angeles, Calif. 
RECONDITIONED guaranteed communications receivers and 
transmitters and equipment. All makes and models cheap. Free 
trial. List free. Henry Radio Shop, Butler, Mo. 

WANTED: Used SX28s and other used receivers. Send in
formation and cash price wanted. Also want Bliley SOC-100 
crystal units and audio oscillators. Bob Henry, Butler, Mo. 

CRYSTALS: police, aircraft, defense, marine, etc. Eidson low 
drift commercial crystal units meet FCC requirements and 
satisfaction is guaranteed. Good advice: Anticipate 1-our needs 
and order early, regardless of your supplier. Eidson s, Temple, 
Texas (Phone 3901). 

FOR sale bst ofr. Hallicrafter HT9 10, 20, 80, coils, tub~ 5 Bliley 
xtals, relay. D104 & stand. SX-28 and SX 8" sp1<r. RvA auto. 
record changer in cabinet. W6SPQ, 5537 La Mirada, Holly
wood, Calif. 
TRANSMITTER 6L6 xtal RK20A, Samson Pam 19 sl'_eech, 
power packs, all on chassis, less xtal and xtal mike $50, PP852s 
m cabinet 2 meters complete $30, W.E. 212D and socket $5, 
new Rectobulb $2, 500-ohm to grid Kenyon transformers type 
KLGA, pole transformer 1100, 2200, 3300, 4400 v. $12, Thordar
son Iii. bridging transformer, other equipment. Write me. 
W8UN, 623 South St., Findlay, Ohio. 

WANT new or used 828 804 and RK20A tubes, broadcast mica 
capacitors, also contax lens. Mims Radio Co., Box 504, Texar-

- kana, Texas. 

WANTED: Par-Metal rack No. RR195. WlJVE. 

ABBOTT DK-3 new transceiver antenna tubes twelve bucks. 
W9CVU. 
WANTED, old wireless equipment such as loose-couplers, spark 
gaps, transformers, detectors, etc. Must be in good condition. 
Gallery, 4424 Montgomery Ave., Bethesda, Md. 

"The American Radio Relay League 
-and What It Means to You" 

is the title of a new little 
booklet which we will be 
glad to mail free on request. 
Designed to tell prospective 
members what they should 
know about the League, it 
will be likewise interesting 
and informative to members. 

The American Radio Relay League 
West Hartford, Connecticut 
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THE 191!,2 
RADIO AMATEUR'S 

HANDBOOK 
"the all-purpose volume on radio 11 

Text, data book, operating manual-it is all these and more. As a text it is prob
ably more used in radio schools and colleges than any other single volume. As a 
practical constructional handbook, it stands in a class alone. As an operating manual, 
it provides information available from no comparable source. 

REGULAR EDITION 
IN BUILDING THE 1942 EDITION the ARRL Head
quarters staff designed a new, nan-mathematical, 
simple yet thorough treatment of fundamentals to 
make the HANDBOOK even more useful. 
Stripped to essentials, the new theory and design 
sections cover every subfect encountered in prac• 
tlcal radio communication, sectianall%ed by topics 
with abundant cross-referencing and fully In• 

dexed. The new HANDBOOK Is an Ideal refer• 
ence work. All this was achieved without sacrificing 
any of the construdlanal Information on tested 
and proved gear which has always been the 
outstanding feature of the HANDBOOK. In fact, 
the constructional chapters are given more space 
and contain more new designs in this edition than 
ever before. 

$1 postpaid In Continental u. S. A. $1.50 postpaid elsewhere Buckram Bound, $2.50 

SPECIAL DEFENSE EDITION 
Announced last month, this new edition of the 
Handbook Is designed especially for use in radio 
training courses. It eliminates those portions of the 
regular edition which are not useful for instruction 
purposes and has added chapters on mathe
matics, measuring equipment and code instruction. 
Brand new Is the first chapter covering the ele
mentary mathematics necessary for the solution of 
all formulas and interpretation of graphs ap
pearing throughout the text. This includes a 
review of decimals, method of extracting square 
root, algebraic notatian and manipulation of 
formulas, laws of expanents, logarithms, a dis
cussion of linear, power and expon'lntial functions 
and their application to graphs, and the use of 
polar coordinates. Supplementing this chapter, a 
four-place log table Is Included in the Appendix. 

The constructional chapters of the regular edition 
have been condensed into one new chapter in 
which representative types of radio equipment 
are featured. Data on and photographs of the 
more generally used commercial receivers and 
transmitters are included, along with selected 
equipment described In the regular edition. Simi
lar treatment has been given the chapter on 
measurements. There Is a new chapter on learning 
the radio telegraphic code. Its treatment is based 
on up-to-date methods of learning by hearing, 
and is believed unique in its handling of the 
subject. It can be used either for self-instruction 
or for the guidance of those interested In giving 
code classes, for whom suggestions for the con• 
structian of special code-lnstructlan tables for 
large groups are included. 

$1 postpaid anywhere 

AMERICAN RADIO RELAY LEAGUE, INC. 
West Hartford, Connecticut, U.S. A. 



Your Nearby Dealer Is Your Best Friend 
Your nearby dealer is entitled to your patronage. He is equipped with a knowledge 
and understanding of amateur radio. He is your logical source of advice· and counsel 
on what equipment you should buy, His stock is complete. He can supply your 
needs without delay. His prices are fair and consistent with the high quality cif the 
goods he carries. He is responsible to you and interested in you. 

One of these dealers is probably in your city- Patronize him! 

BALTIMORE, MARYLAND 

Radio Electric Service Co. 
3 N. Howdrd St. 

NEW YORK, N, Y. 

Harrison Radio Company 
12 West BroddWdy 

Everything for the Amateur Harrison Has It! Phone WOrth 2-627 6 for information or rush service 

BUFFALO, NEW YORK 

Radio Equipment Corp. 
326 Elm Street 

WSPMC and WBNEL - Hom service and sound equipment 

BUFFALO, NEW YORK 

Dymac, Inc. 
1531 Mdin Street-Cor. Ferry-GA. 0252 

One of the Largest Ham Supply Houses in Western New Ymk 

HARTFORD, CONNECTICUT 

Radio Inspection Service Company 
227 Asylum Street 

What do you wont? We hove it. Radio exclusively 

HARTFORD, CONNECTICUT 

Hatry & Young, Inc. 
203 Ann Street 

Stores also in Bridgeport and New Haven 

PHILADELPHIA,PENNSYLVANIA 

Eugene G. Wile 
10 S. Tenth Street 

Complete Stock of Ouolity Merchandise 

PROVIDENCE,RHODE ISLAND 

W. H. Edwards Company. 
85 Broddwdy 

Notional, Hammarlund, Hollicrofter, Thordorson, Taylor, RCA 

SCRANTON, PENNSYLVANIA 

Scranton Radio & Television Supply Co. 
519-521 Mulberry Street 

Complete Stock of Ouality Amateur Supplies 

WATERBURY, CONNECTICUT 

Hatry & Young, Inc. 
199 South Mdin Street 

Time Payments for Connecticut Hams 
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YOU CAN BE SURE 
WHEN YOU BUY FROM 

Q!il 
ADVERTISERS 

.-J "Advertising for QST is 

'L accepted_only from firms 

who, in the publisher's opin

ion, are of established in

tegrity and whose products 

secure the approval of the 

technical staff of the Ameri

can Radio Relay League.'~ 

Quoted from QST's advertising rate card. 

Every conceivable need of 

a radio amateur can be 

supplied by the advertis

ers in QST. And you will 

know the product has the 

approval of the League's 

technical staff 
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"THERE IS A BRIGHT SIDE"--1 
An Open Letter to lJsers of Electrical ~leasuring Instruments 

Much more than instruments is needed to fill the vast requirements 
of America's gigantic production program. Experience gained by 
many years of actual instrument manufacturing is vital. Triplett's 
broad experience in filling peace-time needs is answering the call to 
arms - is doing its part in re-establishing in the world the Demo
cratic ideals of freedom. 

Private business must undergo restrictions for the sake of Na
tional security. As good Americans we will hear these willingly. 

And there is a bright side. Rapid expansion, new fields and 
improved processes mark today's instrument program. New de
velopments unbelievably revolutionary in their scope are growing 
out of the vast proving ground of war-time production. Wh~g war 
ends, these advantages will he passed on to all of you. From the 
experience of today will come many new and greatly improved 
instruments to better serve the peaceful world of tomorrow. 

A(£ _ 1-.~·- /?,:H
<><-'~;-;;;,ianager 

THE TRIPLETT ELECTRICAL INSTRUMENT CO.-----

We Can All Help ••. 
Buy Defense Stamps and Bonds. Buying them 

regularly is the best way you can help General 
MacArthur and our fighting men. We must all 
pull together now, and your dollars can best serve 
in stamps and bonds. 

THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
BLUFFTON, OHIO 
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~~FILTERS 
THORDARSON laboratories have been active in the design and 
manufacture of wave filters since engineering practice first 
prescribed their use. These laboratories have developed filters 
with unusually sharp cutoff characteristics. THORDARSON 
wave .filters are outstanding in the following characteristics: 

• 1. i.ow insertion loss in the pass band. 
2. Stable performance. 
3. Minimum cubic si:z:e. 
4. Sharp cutoff. 

A typical example of unusual performance is illustrated by the 
curve of stock type T-4E05 shown below. Sharp cutoff at 7500 
c.p.s.+10 db maximum level. 
For use on 500-600 ohm line. 
Dimensions: 3" x 4½" x 23/4". 
Weight 23/4 lbs. 

Confer with us on all of your 
filter problems. 

C.P~ 

* 
* 
* 
* 
* 
* 
* 
* 

10000 

TtlORDARSON 
J,~ 
...I. 1---4---l-.J..-+-l-+-l-l-l'-----<i---l--l-l-+4--1-1-1-----1 

tO!----+--l--l-l-H-++1---+-+-l-+-!+1-1./--.--l 

ELECTRIC MFG. CO. 
500 WEST HURON STREET, CHICAGO 

TB.-tNSFOB.IUEB SPECIALISTS 
SINCE 189/J 

* * * * * 

~ 

"· ~-
~ 1-~+--l--1-l-+-l+Hl---l---!-+-J...J.-l.+lll---l 

QST for May, 1942, EASTERN Edition 
l'IUNTED IN U. &. A. 
RUMPOftD .. ,n:sa 
CONCORD. N. H. 
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The HRO gives superb unfal

tering service, 24 hours a 

day, week in and week out, 

year after year. It's a receiver 

to depend on. 

NATIONAL COMPANY, INC., MALDEN, MASS. 



The Radiotron 
Designer's 
Handbook 

Edited by F. Langsford 
Smith especially for the 
radio set designer, this 
book (now in its Third Edi• 
tion) is equally valuable 
to others interested in the 
fundamental principles of 
practical radio circuit de· 
sign. Chapters cover Audio 
Frequencies; Tests and 
Measurements; Valve 
Characteristics; General 
Theory, etc. Contains 356 
pages, with many illustra• 
tions, numerous reference 
charts, tables, and other 
data. Send your remit• 
lance lo RCA Manufactur• 
ing Company, Harrison, 
N.J. Price $1.00 postpaid. 

DOUBLE THE LIFE OF HARD-TO-GET TUNGSTEN-FILAMENT TUBES 

The accompanying chart showing how the life 
expectancy of pure-tungsten-filament tubes in• 
creases by leaps and bounds as filament voltage 
is reduced, serves as a convincing illustration of 
how simple precautionary measures can often 
add thousands of hours of life to tubes already 
in use. In tungsten-filament tubes, reduction 0£ 
only 5% in the filament voltage doubles tube 
life. A reduction of 15% increases it almost 
tenfold! 

Obviously, a 15% filament-voltage reduction 
with its resultant decrease of 73% in tube 
emission would hardly be feasible in most 
applications. On the other hand, a less drastic 
reduction . might. Admitting that maximum 
signal qualicy is important to a broadcast sta• 
tion, it is well to recognize that these are days 
when circumstances might well alter cases. In 
many instances, it may prove highly advisable 
to adjust station operation conditions closer to 

the maximum permissible distortion in order 
to operate tungsten-filament tubes at the lowest 
possible filament voltage and thus add materi
ally to the life of units which may be difficult 
to replace. 

It is an old story that RCA Transmitting 
Tubes are built to withstand plency of abuse
so much so, that abnormal operating conditions 
are frequently accepted as "normal." Even 
though tube life has been entirely satisfactory 
under such conditions, it is by no means as long 
as might be obtained, simply by operating the 
tubes as conservatively as possible, and in 
accordance with the information given in the 
Instruction Booklet packed with each one. Not 
only does conservatism in the use of tubes mean 
the saving of essential war materials, but it may 
well be a station's assurance of staying "on the 
air" at a time when the civilian supply of new 
tubes has been drastically reduced, 
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