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Handie Talkie signals 

,'1e attack! 
,.,...,c. 

(Sr): .Ate `. HANDIE- TALKIE IS 

ANOTHER MOTOROLA RADIO FIRST! 

If there is glory at all in war, all of it 
goes without question to the men who 
do the fighting. We who on the pro- 
duction front turn out the weapons 
for Victory find ample satisfaction in 
the knowledge that our product de- 
livers when needed. 

The Handie - Talkie is a battery 
powered radio receiver and trans - 
miter no larger than a cracker box. 
The operator talks, giving informa- 
tion, and listens, receiving instruc- 
tions. Officers and men in the infantry 
call it the "fightingest" radio set in 
the army! The "Handie- Talkie" was 
pioneered and developed exclusively 
by Motorola Electronics Engineers. 
It is a Motorola habit to be first! 

GALVIN CHICAGO S1Ó'O IllNOIS 

.Motorola Engineers 
who were famous in 
peacetime for radio 
that delivered peak 
performance will 
hare pleasant sur - 
prisesfor von in,tl otor- 
ola Post-War Radio 
for Home and Car. 
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See For Yourself How 
I Train You at Home to 

BE A RADIO 
TECHNICIAN 

1 want to give every man who'.; in to re,tcd 
in Radio, either professionally or as a 
hobby, a copy of my Lesson, "Getting 
Acquainted With Receiver Servicing " -ab- 
solutely FREE! It's a valuable lesson. 
Study it -keep it -use it- without obliga- 
tion! And with it I'll send my 64 -page, 
illustrated book, "Win Rich Rewards in 
Radio," FREE. It describes many fasci- 
nating jobs in Radio, tells how N.R.I. 
trains you at home in spare time, how you 
get practical experience with SIX KITS 
OF RADIO PARTS I send. 

This "sample" Lesson will show you 
w,hy the easy -to -grasp lessons of the 
N.R.I. Course have paved the way to good 
pay for hundreds of other men. I will 
send it to you without obligation. MAIL. 
THE COUPON! 

I Trained These Men 
$200 Month in Own Bus i'os Si fio SIO Week Stites Time 

"1 am in r - "I o red 
,parte I time 

Radio work. I 
average from 
$5 to $10 a 
week extra from 
tbi: er 

K. Dubree, 
Horsham, Pa. 

net for 
self making 
aroun t',o 
a month." writ os Arlie 
J. Froehner, 
300 W. Texas 
Avenue. Goose 
Creek, Taxas. 

Communication Station Chief Operator Broadeastin 
Operator "Ara with /lei) Station " 

your 
1 emu 

lessons, 
Yo 

issued, I a- 
tamed 
olio Operator's 
license and 
Joined Stet inn 
w:II1t: where I 

I unw 
Mon after re- ,. '- -1 etioratcr. " 
GremeN." - lasso Roberts. Hollis F. Hayes, 327 Mad. 
Box 1076, Shreveport, La. )son st., Lapeer, Michigan. 

Aeronautics 
Administration 
at Shreveport 
Airways Com- 
munication 
station. llave a 
Iltetime posi- 
tion with pen. 

Big Demand Now For Will- Trained Radio 
Technicians, Operators 

Today there's a shortage of capable Radio Tech- 
nicians and Operators. Fixing Rodios pays better 
now than for years. With new Radios out of pro- 
duction, fixing old sets, which were formerly traded 
in, adds greatly to the number of servicing jobs. 

Broadcasting Stations. Aviation and Police 
Radio, and other Radio branches are searching for 
Operators and Technicians. Radio Manufacturers 
employ many trained men. And think of the NEW 
jobs that Television. Electronics, and Frequency 
Modulation will open up after the war t 

Many Beginners Soon Make SS, S10 a Week 
EXTRA in Spare Time 

As soon to you enroll for my Course I start 
sending you EXTRA MONEY JOB SHEETS that 
help show you how to earn 15 to $10 a week 
EXTRA in spare time while still learning. 

Mall Coupon for Fro* Lesson and Book 
The opportunity the war has given beginners 

to get started in Radio may never be repented. 
So take the first step at once. Get my FREE Les -"n 
and 64 -page, illustrated book. No obligation. Jim 

mail coupon in an envelope or paste it on a pen, 
Postal.-J. E. SMITH, President. Dept. 4H S. 
National Radio Institute, Washington 9, D. C. 

OUR 30TH YEAR OF TRAINING MEN FOR 

SUCCESS IN RADIO 

My Radio Course Includes 
TELEVISION ELECTRONICS 

FREQUENCY MODULATION 

You Build These and Many 

Other Radio Circuits with 

6 Kits of Parts I Supply 
By the time you've conducted 60 sete of 
Experiments, made hundreds of measure- 
menta and adjustments, you'll have val- 
uable PRACTICAL Radio experience. 

You build MEASUR- 
ING INSTRUMENT 
above early in 
Course, useful for 
Radio work to pick up 
EXTRA spare time 
money. It Is a vacu. 
um tube multlmeter, 
measures A.C., 
R.F. volts, D.C. cur- 
rents, resistance,, re- 
carer output 

Building the A. M. 
SIGNAL GENERA - 
TOI[ at right will give 

It valuable expert- 
°. Provides ampli 

tude -modulated sIg- 
oats for test and ex- 
perimental purposes. 

GOOD 
TOR 80TH SAMP EELESSON FREE 

You bufthe 
SUPERHETEI1O 

DYNE CIRCUIT 
above containing 
preselector oscillator - 
mixer -first detector. 
1.f. stage, diode -de- 
tector-a.v.c. stage and 
audio stage. It will 
bring in local and 
distant stations. Get 
the thrill of learning 
at home evening. In 
spare time while you 
put the set through 
fascinating teste) 

'L.... 
itt Ririe 

Rettnx,tl- 
t,t Rosir 

/,` 

Mr. J. E. Smith, President, Dept. 4HX 
NATIONAL RADIO INSTITUTE, Washington 9, D. C. 
Mail me FREE. without obligation. Sample Lemon and 64 -page book. 'Win Rich Rewards 
In Radio." 1No salesman will call. Please write plandy.I 
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The Army's efficient mobile radio station, the 
SCR -299, is illustrated on our cover this month. 
Equipped with a 450 -watt transmitter and a pair 
of receivers, it transmits and receives while 
travelling at full speed. The power supply is car- 
ried behind on a trailer. The SCR -299 may also 
be dismounted and worked as a fixed station. 
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THE FOURTH REASON .... 
The men and women of Hallicrafters Company are proud to receive the Fourth Army - 
Navy Production Award. It is a Fourth Reason, a Fourth Incentive, to continue to produce 
the most and the best that those at the fighting fronts all over the world shall not have 
"too little, too late." With deep humility and with the realization that to produce is the 

least that can be done for those who fight, the people of Hallicrafters accept this award. 
BUY A WAR BOND TODAY' 

hiIIIiIrdfIPrs RADIO 
THE HALLICRAFTERS COMPANY, CHICAGO 16, U. S. A. 

THE FIRST EXCLUSIVE RADIO MANUFACTURER TO RECEIVE THE "E" AWARD FOR THE FOURTH CONSECUTIVE TIME 
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NEW LETTER CONTEST 
for SERVICEMEN! 

ELEVEN 1st PRIZE WINNERS IN 5 MONTHS IN CONTEST No. 1! 
Yes sir, guys, the hundreds of letters received were so swell that double first prize winners 
had to be awarded each of the first four months and there were triple first prize winners the 
fifth and last month ... 

SO-HERE WE GO AGAIN! 
Get in on this NEW letter contest - write and tell us your first hand experiences with all types 

of Radio Communications equipment 

built by Hallicrafters including the 

famous SCR -299! 

RULES FOR 
THE CONTEST 

Hallicrafters will give $100.00 for 
the best letter received during each 

of the five months of April, May, 
June, July and August. (Deadline: 

Received by midnight, the last day 

of each month.)... For every serious 

letter received Hallicrafters will send 

$1.00 so even if you do not win a 

big prize your time will not be in vain. 

... Your letter will become the prop- 

erty of Hallicrafters and they will 

have the right to reproduce it in a 

Hallicrafters advertisement. Write as 

many letters as you wish. V -mail let- 

ters will do.... Military regulations 

prohibit the publication of winners' 

names and photos at present ... 
monthly winners will be notified im- 

mediately upon judging. 

BUY A WAR BOND TODAY! 

hallii rafters RADIO 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 
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MAIM' MORE MONEY 
IN 

IS 

OW; 
T THFSF 800/0 

FREE ! You men already in radio know how great the demand is 
for trained, experienced service men, operators and tech- 
nicians. You know how fast the field is growing and how im- 
portant it is to keep up with developments -FM receivers, 
television, electronics. 

Or even if you are merely INTERESTED in radio as an 
amateur, you must recognize the WONDERFUL OPPORTU- 
NITY right within your grasp to cash in on your natural talent. 
Make it pay dividends. Get into the EXPERT RADIO SERVICE 
Line. Be a TELEVISION specialist-OWN A BUSINESS OF 
YOUR OWN. Fill out and mail the coupon below for all the 
details. 

Get the Latest Inside Information - 
Trade Secrets by 

SHOP- METHOD HOME TRAINING 

Learn 
by 

L.40 Doing 

Use Actual Radio Equipment 
Furnished With Your Course 

Experience is the beat teacher. You 
learn avllh exclusive 
National Top- Method of Home Training 
-actually build any circuits and do ex- 

radimentx with the big kits of standard 
o pans included in your training 

cyulpmcnt at no extra cost to you. 
In the co 

u 

a of y study you ae. mall ri ldle of 
s Powerful 

anerheterolY 
Sga) gen - erator. , audio oscillator and others . 

You make tests and conduct experimem+ 
a that show u the why end how of 

things. 9011 understand what makes the 
various elements of electronics orate 
because you actually see them work for 
you. Not only 
tavelousai Cuedmarvelous 

he method 
learning i 

you have 
wile equiPvalu- ment 
Yne 

the 
will 

l 

use i n 
the practice of your protes- 
ts 1 e t as an 
electronloa 
Pert. Mall the n 

e learn what this 
means to yoU. 

Now the famous National Schools 
brings Its exclusive Shop -Method M 
training right in your awn hone. 
You can learn the moot up-to-date. 
approsed projects. systems and hook- 
ups step by step in your spare time. 
This Is the SIM11111. practical training 
yam wart and tired -the de,rlm)ment 
of experienced Indulgers w rking with 
thousands of SI10 tent s right in the 
hems and d experinuuta I la ra botories of 

National Schools one of the most ad- 
naced trade educational centers of the 
world. 

This Is the MODERN SYSTP31 OF Tilt ININO. It matches the rapid 
progress constantly being made In 
radio. television and electronics. It 
is TIME TESTED loo. National 
Schools lus been training men for 
more than 

a 
third of century. In 

essence this is the very sante training 
that has helped thousands to more 
paY and greater opportunity. 

You owe it to yourself -your future -to read the book "Itadlonlca 
FREE to you whru you send in the 
Nupol. 

National Trained Men Now 
Making the Best Money in History 
The real value of National Training 

shove up In the quirk progress our 
men make on the job. Joe Donnie], 
of Lake Hiawatha, N. J.. turned down 
a Job most man would welcome. He 
writes: "My latent offer was $5,800.00 
as radio photo engineer. but I em do- 
ing well where I ant engaged. now engaged. 
I am deeply Indebted tn National. 

Ely Bergman. new on station WOR. 
told us: "MY salary has been boosted 
considerably and at the ptesent time 
I am making ewe 

r 53.000.00 p e r y e n l 

thanks to Nation. 

month. I ss ills y 
that I hlmestly 
Me all ll td is to 
the excellent 
training I had 
at National. 

National Lc 
proud of the 
Progress gradu- 
ates making 
allover the world. Read about their 
records yourself In tho books we send 
you FREE. 

Make Extra Money 
Right from the Start 

You get ahead fast with National 
Training. Many beginners make good 
money on the side fixing radios and 
doing service work. You can turn 
your knemiedge into cash after the first 
few lessons. Progress Is rapid. You 

actually SEE YOURSELF GET 
AHEAD. 1 u 11 N 11 I Shot 
Method is so sound and practical. 

Now. right u Is the time to 
grasp the opportunity of today- a sec. 
restful career for tomorrow. Oct into 
the big money. rapid add ancerlent. a 
position of Importance. .t :BUSINESS 
OF YOUR OWN. Radio. television 
end the whole field of electro Ica In- 
vites you. The Industry Is crying for 
trained men everywhere. A rapidly 
expanding industry - probably the 
greatest in history - holds of the 
promise of a rich future-prospers 
security. 

Train Whsle You 
Are in Service 

Prepare. right ro09 while you are 
in uniform. for a glorious secure fu- 
ture In the 11,1.1 of radio and toles). 

I. A complete catalog de- 
scribing the industry and 

the extensive training facilities 
of National Schools. 
2. You receive a sample lesson 
illustrating the modern "Shop 
Method" instruction technique. 
3. The vest opportunity field of 
Electronics. 'The Dawn of a 
New World.' is revealed in this 
fully illustrated hook recently 
published. 

slim when hho ' a r lo over. 
Make good use of your spare 
time by taking your National 
Training Men In our 

Ind .. IC, or about n, en- 
ter. get tbetter ratings and more 
paT lmost right from the start 
if they are trained In radio. 
l odens hm and electronics. The 
gm el un1011 1 needs experienced 
urn in nearly all branches of 
the service. Prepare for present 
advancement and a sound fu- 

ture. Learn hot' easy It ta the National way. 
tue t enthusIasi le because e have 
seen the u rtelnes results of National Shots 
Method Mont. Training. Send in your cou- 
pon today and see for yourself. 

Tralulla." And fr e.. NATIONAL SCHOOL the far -off Haws ll,r 
Islands. Wallace l -lira, LOS ANGELES 37, CALIFORNIA EST. 1905 
Sends thls: "1 
averaging $325.110 ., 

Examine 
shop Method 

the exclusive 
xllomeaT 

National 

See for 
u 
rself how an and 

Practical it is Ile convinced that 
you can learn radio - electronics. 
television - quickly and easily in 
your Roam time can't tell 

11 0.1 try. E. trial Is Any 

10011 alelt the valuable 
ematerial 

nwe 
end you without any obligation of 

sort. Fill out the coupon 
a 

im- 
imediately Idle You are thinkig 

n it and drop it the nail 
st once. 

Thousands of men in the Army. 

1 

I 
Navy and Coast Guaro have trained I 
at National u der U. S. Govern 
men 

You are the iman who must he satin.' 
fled. 

ail the coupon hen for the three 
hunks .1 1110 tell vnu .1 110 complete 

ant. I 
of the nt emus new system of train. 
log in raIe11 electronics andl television. 
Lean, o-e farIn of tills exclusive shape I 
m 
yourself! 

of hem, tralnb,w. See for CITY NoHalf! DECIDE t YDtmc..t. t" " " " " " " " "' Include o u number " " RTATE 
salesman from National Srni. 

will rail un you. LS <ttttttINNIMtIMM III=1 VIM =MI fi MAI 

S I: ìCTw, 
It,rnt 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 

National Schools, Dept. 8 -RCR (Mudd in envelope or paste 

4000 South Figueroa Street, Los Angeles 37, California 
penny post card) 

Mall me 1111 -t ac three hooks mentioned In Your al including a sample lesson of your 
course. I understand no salesman will call on me. 

NAME 

ADDRESS 

AGE 
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a battle $ 

JUlY29 MANAGEME 

Here's the Quota Plan: 

1. Plant (notas are to ve established on the basis asis of an n avera4 e $100 

cash (not maturity value) purchase p er employee. 

2. Regular Payroll Savings deductions 
made during the drive account - 

Sng period will credited toward th e plant quota. 

3. Employees 
expected to contribute toO 

the cash q uota by 

buying extra 5th War Lo Bonds: -Outrigb by ca 
extra 

instalba deductions. 3 tra installment 
deductions 

plus cash. 

000 Employees 

E :ample: JOHN DOE MEG. 
C$i o 00o coral` Quota 

1.000 Employees x $100 

payroll deductions 3 
raised by 

Regular 
during the eight weekly 300.000 (to be rais 

payroll accounting 
Periods sales of extra Bonds). 

of lune and lull. 
BEFORE 

BACK THE ATTACK -SELL MORE THAN 

LABOR 
-the 5th War Loan Drive is still on. 

July 29th is the last pay day in the Drive. 
The U. S. Treasury has set the overall goal at $16,000,000,000 
-$6,000,000,000 from individuals alone. This is the biggest 
sum ever asked of the American people -and it must be raised! 
Keep fighting. The 5th War Loan is a crucial home front battle 
of tremendous importance to the total war effort. 

Tighten up your 5th. War Loan Drive organization. Step up 
your solicitation tempo. Drive! Drive!! Drive!!! Hit your Plant 
Quota's 100% mark with a bang that'll proclaim to all the world 
that the U. S. Home Front is solidly in back of the Fighting Front. 
Need help? Need ideas? Call on the Chairman of your War 
Finance Committee. He's standing by. 

ST WARS 

RADIO -CRAFT 

The Treasury Department acknowledges with 
appreciation the publication of this message by 

* This is an ofciat ti. S. Treasury advertisement- prepared under the aaspeeea of Treasnr, Department and War Advertising Council * 
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PICTURE PAGE of Mt. Carmel's Famed Precision-el 

Ever hear the story of how "precision -el" originated? It 
was coined by a writer who visited the Meissner plant at 
Mt. Carmel some time ago. He had watched in amazement 
as hundreds of flying fingers handled intricate and delicate 
assignments with unerring precision. "This," he was told, 
"is just a small part of Meissner's personnel ... " 
"Personnel ?" he exclaimed. "Well, from what I've seen 
today, I'd call them 'precision -el'! No wonder Meissner 
has such a reputation for quality!" 

Time Out! This busy worker pauses for only a fleeting 
second as the roving photographer snaps his picture. He 
does his part in making the vital and highly technical 
products with which Meissner supplies Allied armed forces 
'round the world. 

Prec!sion-el at Work! These young women, like many Mt. 
Carmel residents, have literally learned the electronic 
business "from the ground up." They are versatile enough 
to handle any one of many difficult assignments. 

RADIO -CRAFT for AUGUST, 1944 

Specialist! Mt. Carmel, Illinois, is said to have more electronic technicians 
per thousand population than any other city in America. This young lady 
is one of many experienced workers at Meissner's Mt. Carmel plant. 

Veteran! Here is another reason for Mcissner's top reputation for pre- 
cision work. Meissner people rightly take pride in their job, in their own 
personal production. 

Now! Special 1944 Bulletin 

Here's what everyone in the 
industry needs to know about 
Meissner's 1944 line of radio 
parts. Contains complete de- 
scriptive matter, with pictures. 
Now, more than ever, it pays to 
keep posted on what Meissner 
offers. Send for your copy today, 
because the supply is limited. 
Free! Write to address below. 

L JSSiVì 7? 
MANUFACTURING COMPANY MT. CARMEL, ILL. 

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 

647 



Microscopic enlargement 
approximately 10 power 

Commonly you think of the microscope 
as a scientific laboratory instrument. 
But at National Union, these days, you 
will find it even more extensively used, 

as a production machine, insuring microscopic 
precision step by step through many processes 
of manufacture. 

With the aid of microscopes, National Union 
workers accurately check almost invisibly small 
parts. They see to it that welds are sound, clear- 
ances are exact and the structure is mechanically 
perfect. In the photograph above for example, a 
N. U. 6AG5 miniature tube mount, no higher 
than your thumb nail is enlarged approximately 
10 times, to permit minute examination of im- 
portant structural factors. Enlargements up to 

500 times -making a hair on your head look as 
tall as a tree -are just as readily obtained, when 
needed. Moreover, this tube, assembled from 
31 individual parts, must pass 40 individual in- 
spections, in addition to thorough examination 
under the microscope. 

The advanced scientific production tech- 
niques developed by National Union engineers 
are helping to raise tube performance standards 
and lengthen tube life. To service engineers 
with an eye to the future, they assure the supe- 
rior post -war values that will win loyal friends 
and build profitable business. Count on National 
Union. 
NATIONAL UNION RADIO CORPORATION, NEWARK, N. J. 
Factories Newark and Maplewood, N. J.; Lansdale and Robe sonic, Pa. 

iiiMILAND ELECTRONIC TUBES 
I ransavittiug, Cathie Ras. Receiring, Special Purpose Tubes Condensers Volume Controls Photo Electric Cells Panel Lamps Flashlight Bulbs 
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Remote Control Weapons 
.... The present war has introduced the first remote -controlled 

weapon. The future will bring a far greater variety of 

more formidable and more powerful war machines....] 

HUGO GERNSBACK 

THE so- called secret Nazi weapon -which was 
not a secret at all -first appeared on a fairly 
large scale against the British Isles last June. 

As long ago as last February, Prime Minister 
Churchill several times mentioned the fact that the 
Germans were going to launch their "secret weapons" 
against English cities. 

The Nazis subsequently made good their threats. By 
means of their pilotless robot planes, carrying a high 
explosive and weighing about a ton, they indiscrimi- 
nately sprayed the English countryside with these fly- 
ing robot -bombs. 

The type which was used during June was not radio - 
controlled. The planes were launched from secret 
roller -coaster chutes, then winged their way over the 
English Channel and plummeted down haphazardly 
over town and country in southern England. These 
particular Nazi rocket -propelled robot planes were stead- 
ied in their flight by a regulation gyro compass, but the 
Germans at the sending end had no idea where the 
missiles would finally land. This was wholly beyond 
their control because the robot planes could not change 
their course once they were launched. Wind drift, 
atmospheric conditions, squalls, etc., naturally af- 
fected the course of the robots considerably, so that 
all they accomplished was a slight degree of terror. 
From a military viewpoint the Naxi aerial robots were 
complete duds as they could not be sent or directed to 
a specific target. They demolished houses, killed peo- 
ple, and in general raised some havoc, but even the 
Nazis had to admit that their robot -bombs would have 
no effect upon the outcome of the war. 

This is the first time in warfare that a major effort 
was made by any power to use long- distance robot 
missiles against an enemy. It is true that there is a 
parallel with the German "Big Bertha" supergun, dur- 
ing the first World War, which bombarded Paris from a 
distance of not quite eighty miles. This was orthodox 

artillery where the shell exploded and killed people 
indiscriminately, similar to what the robot planes did 
in England last June. But the Paris gun projectile 
weighed only a fraction of the new robot bomb, conse- 
quently the latter could do far more damage than the 
former. 

So far the Allied countries have viewed the German 
effort with disdain and scorn, chiefly for the reason 
that it is not a military weapon and because the enemy 
cannot see and know in advance where the missiles 
will strike. Allied military men look upon the Nazi 
robot plane as a tacit admission that the German 
Luftwaffe has failed miserably, and further that the 
weapon was used primarily as an instrument of re- 
venge in order to raise German morale. 

It is certain that military science will not stop with 
the Nazi robot plane. It is only the forerunner and the 
first example of far more effective and frightful weap- 
ons to come. 

Long distance rocket -bombs which are radio -con- 
trolled and can be aimed fairly accurately are no longer 
an impossibility. I referred to them in an article in 
the last issue of RADIO- CRAFT. But even more effective 
long distance robot weapons are in the offing. 

As long ago as 1924 -to be exact, in my former pub- 
lication THE EXPERIMENTER Magazine, November 1924 
issue, I was the first to describe in word and picture 
a pilotless robot plane, which was television -controlled. 
Here we have a weapon which -contrary to the Nazi 
terrorizing robot -can be conveyed over hundreds of 
miles to the exact spot desired, without any human 
being aboard the machine. The television -controlled 
airplane sees in six directions at the same instant - 
something no human being can accomplish. The tele- 
vision plane, as I described it twenty years ago, has 
six photo -electric eyes which can see north, south, east 
and west, up and down simultaneously. A continuous 
image of what the plane (Continued on page 693) 
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FROM the August, 1909, issue of MODERN 
ELECTRICS : 

This was the first special wireless num- 
ber of this or any other magazine. 

The Nauen Wireless Plant (Complete 
story of the famous German plant located 
near Berlin with illustrations.) 

How to Make a Polarized Relay, by 
H. W. Sccor. 

Musical Wireless Receiver. 
A New Type of Wireless Transformer, 

by A. Press. 
Wireless Dirigible Torpedo (Account of 

first radio-controlled torpedo.) 
The New Telefunken System, by the 

Berlin Corregptnulcnt. 
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eernlsback Oublicationts 

HUGO GERNSBACK 
Founder 

Modern Electries 
Electrical Experimenter 
Radio News 
Science & Invention 
Radio -Craft 
Short -Wave Craft 
Wireless Association of America 
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Method of Testing Short Circuited Con- 
densers, by I. Wolf. 

A Novel Detector, by D. C. Spooner. 
Wireless Lightning Protector. 
New Type of Loud- Speaking Telephone. 
Detector Construction by L. S pangenberg. 
New French Wireless Apparatus, by 

A. C. Marlowe. 

1908 
1913 
1919 
1920 
1929 
1930 
1908 

Airship Run By Wireless. 
Paris -America Wireless Accomplished. 
Wireless Waves Can Be Seen (First ac- 

count of Paris scientist, M. Abraham, who 
projected a wave form onto a screen). 

Some of the tailor libraries In the country still have 
conies of Modern Elettries on file for interested readers. 

1944 

The Construction of a Loop Antenna 
Relay, by A. C. Austin, Ir. 

A Yariable Condenser, by L. W. Teller. 
Attachment for Wireless Key, by Eric M. 

Luster. 
A Conductive Wireless System, by E. E. 

Gourley. 
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MAJOR ARMSTRONG, outstand- 
ing pioneer, was last month award - 
ed a Certificate of Appreciation by 
the Signal Corps in recognition of 

the valuable work he is now doing for the 
United States. Definitely, the citation was 
for "outstanding contributions to the Signal 
Corps, Army Service Forces." Armstrong 
was further honored in that the certificate 
to him was the first one of its kind to be 
issued. 

© Bachrach 
The Signal Corps appreciates Major 

Armstrong. 

It is the intention of the Signal Corps 
to present such certificates to individuals 
and companies who have performed notable 
services beyond the normal requirements of 
duty but who are not under the direct con- 
trol of the War Department and are there- 
fore not eligible for the Army -Navy "E." 

Several other certificates have already 
been awarded to individuals and companies. 
Possibly the most notable figure to receive 
one is Dr. Harold H. Beverage, old -time 
radio researcher and inventor, now an asso- 
ciate director of the RCA Laboratories. 

Dr. Armstrong's contributions to this 
war began in 1941, when he waived all his 
royalties on the use of 17 patents covering 
FM apparatus used by the War Depart- 
ment. At the same time he offered to license 
any manufacturers designated by the War 
Department to produce apparatus under his 
patents for use during the present emergen- 
cy, at the rate of one dollar a year per patent. 

This is not the first time Dr. Armstrong's 
efforts have been of value to the War De- 
partment and the radio public. It was as a 
Signal Corps officer in France during the 
last war that he developed the super- 
heterodyne circuit, now used in practically 
all broadcast receivers. Later he originated 
the super- regenerator, commonly used in 
ultra -short -wave reception, and as a crown- 
ing triumph, brought out (in 1934) his 
latest invention, FM, which has already 
revolutionized standards of broadcast re- 
ception. 

ITIGATION may delay the post -war 
development of television, believes 
Cecil B. DeMille, pioneer motion pic- 
ture producer. 

In an interview last month, he recalled 
the early legal skirmishes over moving 
picture patents and forecast that television 
might have to go through the same struggle. 

650 

Radio -Electronics 
Items Interesting 

MEXICO prefers radios of U. S. 
manufacture, according to a report 
last month by Theodore H. Meyer 
of the United States Embassy in 

Mexico City. 
The American brands, which already 

represented nearly 90% of all imported in 
1939, had risen to practically 100% in 1941, 
in which year 123,580 receivers were brought 
in from the United States out of a total 
importation of 123,639. 

Public acceptance by the Mexican market 
is based on: (1) selectivity, (2) tone qual- 
ity, (3) ability to obtain distance, and (4) 
stability on short -wave. If manufacturers 
in the post -war period were to incorporate 
in their circuit features high sensitivity, a 
high fidelity audio -system, an improved sig- 
nal -to -noise ratio, and an automatic volume 
control of improved design that would keep 
short -wave, long- distance signals at uniform 
level a tremendous demand in this market 
for new receivers would result, Meyer re- 
ported. 

AN ELECTRONIC Paul Revere 
rode again in the early hours of 
D -Day, in the person of George 
Hickenbaugh, chief engineer of 

Radio WMT. Hickenbaugh had long pre- 
pared for the moment, and when the news 
of invasion was confirmed in the early 
morning hours, tie was ready to spring to 
the seat of his waiting sound truck, throw 
in the clutch and turn up the volume. 

The truck covered all the main residential 
areas of Cedar Rapids, Iowa, with a call 
loud enough to bring the citizens out of 
their beds. Ever mindful of the advertising 
value of his work, the new Paul Revere 
notified his hearers that the big news was 
being broadcast over WMT and urged them 
to tune in. 

RUMORS of early civilian radio re- 
ceiver production were disposed of by 
the War Production Board in a state- 
ment last month. 

Contrary to published reports, says the 
Radio and Radar Division of the WPB, no 
authorization for the production of any 
new radio receiving sets has been issued, 
nor is there any prospect of such authoriza- 
tion this year. 

Production of radio receiving sets for 
civilians has been prohibited by the WPB 
since April, 1942. The military electronics 
equipment program for 1944 is approxi- 
mately 50 per cent above 1943 production, 
so the prospect of resumption of civilian 
radio set production is remote. 

Assembly of a limited number of radio 
receiving sets by manufacturers for mili- 
tary users for morale purposes, such as 
overseas recreation centers and hospitals, 
has been authorized, the division said. Such 
authorization may have given rise to reports 
of resumption of civilian production. 

No steps in the direction of authorized 
production of civilian radio sets would be 
taken without first consulting the radio 
industry through the WPB Industry Ad- 
visory Committees, the Radio and Radar 
Division pointed out. 

NETWORK regulations, protested in 
some quarters as the first step 
toward the destruction of the broad- 
cast industry, have been compatible 

with a noteworthy improvement in the com- 
mercial status of broadcasting. So stated 
F.C.C. Chairman James Lawrence Fly on 
the occasion of the first anniversary of 
network rules : 

"Thursday, June 15, marks the first anni- 
versary of radio's Emancipation Day. On 
June 15, 1943, the F.C.C. Chain Broadcast- 
ing Regulations, as upheld by the U. S. 
Supreme Court, went into effect ; and I 
am glad to say that never before in its 
history has the industry been so prosperous. 

"Despite predictions of doom by network 
officials if the regulations became effective, 
broadcasting profits are higher now than 
ever before. Broadcasting stations as a 
whole earned 50 per cent more, before in- 
come taxes, in 1943 than in 1942, and the 
networks similarly profited. Thus NBC, 
which in 1942 earned 137 per cent on the 
value of its property, in 1943 earned a re- 
turn, before income tax of 190 per cent. 
CBS went up from a 97 per cent return 
in 1942 to a 158 per cent return in 1943. 
The Blue Network went up from 8 per cent 
to 149 per cent, and the stockholders in 
the Mutual Network. on a combined basis, 
earned a return of 84 per cent in 1943 as 
against 59 per cent in 1942. Experience has 
now shown that the prophets of disaster 
were mistaken, and that the broadcasting 
industry can prosper as never before under, 
our regulations." 

The commission is now studying program 
logs of all broadcasting stations to deter- 
mine the extent to which the Chain Broad- 
casting Regulations have resulted in in- 

Underwood B Underwood .Studios creased availability of network programs 
Dr. Herold Beverage, recipient of Army honors. to listeners. 
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Monthly Review 
to the Technician_, 

ABATTLE for supremacy in post- 
war television was énvisioned by 
James D. Shouse, general manager 
of Radio WLW, Cincinnati, in an 

address to the Television seminar of the 
Radio Executives' Club in New York last 
month. 

The present broadcasting industry, the 
moving picture interests, and the newspa- 
pers of the country may, Mr. Shouse be- 
lieves, engage in a three -way battle for top 
position in the field, with the set manu- 
facturers (and presumably the prospective 
users of television sets) sitting on the side- 
lines, and with the whole struggle finally 
being referred to the F.C.C. for settlement 

Mr. Shouse, after making it clear that 
he was expressing a personal opinion, stated 
that he felt that television will develop 
much more rapidly than has been expected. 
The present controversy is between mem- 
bers of the broadcast industry almost ex- 
clusively, yet the broadcasters may not have 
the power of ultimate determination in the 
case of television. The receiving set manu- 
facturers represent a tremendously- impor- 
tant power to either accelerate or slow down 
public demand or acceptance. The set manu- 
facturer will have a great deal to say as 
to how rapidly or how slowly home tele- 
vision equipment is introduced. 

The WLW official also expressed sur- 
prise at the amount of attention FM was 
receiving as compared to television. "Tele- 
vision," he said, "does not represent a new 
way of doing the same thing that has been 
done before. It adds an increment and a. 
dimension that is constructive and creative. 
It does not supplant a coupe with a sedan." 

CYCLOTRONS, now used to accel- 
erate ions to speeds practically im- 
possible to attain otherwise without 
the use of millions of volts, may now 

be operated in reverse, if the suggestion 
made last month by Dr. Laurence E. Dodd 
of the University of California is accepted. 

In a scientific paper presented before the 
American Physical Society, Dr. Dodd 
maintained that it is theoretically possible 
to reverse the usual cyclotron procedure in 
such a way as to catch rapidly traveling 
particles such as cosmic rays and slow them 
down for study and experiment. 

The cyclotron imparts tremendous speeds 
to particles by whirling them in an ever - 
increasing spiral between two electrodes 
which alternate their charges at high fre- 
quency, Dr. Dodd pointed out. But even 
at its fastest the cyclotron does not yet 
project particles with the speed of cosmic 
rays, and some method of producing higher 
frequencies would have to be found before 
the cyclotron could act as a "catcher" for 
such rays. 

Used in reverse, the cyclotron would pre- 
sent a field which would slightly retard the 
captured ray twice in each revolution as it 
spiralled inward toward what would he the 
"collector" in such an apparatus. 

The Cyclotron is a child of the University 
of California, having been developed in its 
radiation laboratory by Professor Ernest O. 
Lawrence. 
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HANGES in the U. S. Standard Fre- 
quency Service were announced by 
the Bureau of Standards last month. 

At least three radio carrier fre- 
quencies are now on the air at all times, 
to insure reliable coverage of the United 
States and other parts of the world. The 
radio frequencies are: 

2.5 megacycles per second, broadcast 
from 7:00 P.M. to 9:00 A.M., EWT (2300 
to 1300 GMT). 

5 megacycles per second, broadcast con - 
tinuously day and night. 

10 megacycles per second, broadcast con- 
tinuously day and night. 

15 megacycles per second, broadcast from 
7:00 A.M. to 7:00 P.M., EWT (1100 to 
2300 GMT). 

Two standard audio frequencies, 440 
cycles per second and 4000 cycles per sec- 
ond, are broadcast on the radio carrier fre- 
quencies. Both are broadcast continuously 
on 10 and 15 megacycles. Both are on the 
5 megacycle transmission in the daytime, 
but only the 440 is on 5 megacycles from 
7:00 P.M. to 7:00 A.M., EWT. Only the 
440 is on 2.5 megacycles. 

The 440 cycles per second is the standard 
musical pitch, A above middle C; the 4000 
cycles per second is a useful standard audio 
frequency for laboratory measurements. 

In addition there is, on all carrier fre- 
quencies, a pulse of 0.005- second duration 
which occurs at intervals of precisely one 
second. The pulse consists of five cycles, 
each of 0.001- second duration, and is heard 
as a faint tick when listening to the broad- 
cast ; it may be used as an accurate time 
signal. On the 59th second of every minute 
the pulse is omitted. 

The audio frequencies are interrupted 
precisely on the hour and each five minutes 
thereafter ; after an interval of precisely 
one minute they are resumed. This one - 
minute interval is provided in order to give 
the station announcement and to afford an 
interval for the checking of radio -fre- 
quency measurements free from the pres- 
ence of the audio frequencies. The an- 
nouncement is the station call letters 
(W \ \rV) in telegraphic code (dots and 
dashes), except at the hour and half hour 
when an announcement is given by voice. 

TINFOIL strips, long used by airmen 
on both sides to foil plane- locating 
apparatus, are being employed in a 
new manner by the Germans. 

Formerly these strips were dropped from 
planes, filling the air with strips of metal 
which apparently confuse operators of 
ranging devices. The new Nazi "weapon" 
used on the invasion front in France works 
in the opposite direction. A box about a 
foot square is shot to a height of 6.000 to 
8,000 feet. It then bursts open and releases 
a bunch of long, silvery and apparently 
metallic strips. 

It seems obvious that these are intended 
as a defense measure against the undis- 
closed Allied radio devices which permit 
precision bombing through clouds and fog. 
Some airmen have expressed the belief 
that probably the strips were merely in- 
tended to foul the propellors of attacking 
airplanes. This is to be doubted however. 

1944 

BSERVATIONS on a phenom- 
enon in radio propagation hitherto 
not reported -long -distance bursts 
causing interference in the very 

high frequency band which includes the 
band 42-50 megacycles now assigned to FM 
broadcasting -were announced last month 
by the Federal Communications Commis- 
sion. 

The amplitudes of the bursts, according 
to F.C.C. engineers, have varied from the 
lowest levels which can be measured up 
to levels well in excess of that required 
to render a satisfactory FM broadcast serv- 
ice. During periods of maximum activity 
they may occur at the rate of several hun- 
dred per hour. However, the amplitudes 
of but few of the bursts are sufficient to 
cause serious interference to a receiver 
operating within the protected area of an 
FM station under present F.C.C. standards. 

A 2-way General Electric FM transmitting antenna. 

A "burst" is defined as a sharp increase 
of signal strength of very short duration - 
seldom covering more than the time con- 
sumed by a single spoken word or a note 
or two of music -from an FM station 
located at a considerable distance from the 
observer. Since February, 1943, F.C.C. en- 
gineers have been recording reception from 
certain FM stations to determine the na- 
ture and extent of the interference. 

The bursts were observed from the 
higher powered FM stations only. This may 
account for the failure of amateurs, experi- 
menters and others to have reported this 
type of interference in this frequency range. 
The bursts are not normally observed from 
nearby FM stations, since the steady ground 
wave signal is of sufficient strength to 
obscure them, but they may be observed in 
such instances by a system of pulsing or 
by a directional antenna which discrim- 
inates against the ground wave. At greater 
distances where the steady signal is absent 
or of low intensity. the bursts may be heard 
through the loud- speaker or may be re- 
corded by a suitable recorder. 

Bursts have been observed by both meth- 
ods at distances up to 1400 miles front 
certain FM stations, but are neither so 
intense nor so numerous at the longer dis- 
tances as they are at distances of 300 to 
700 miles. Commission engineers observed 
a systematic variation in the relative num- 
bers of bursts which occur from hour to 

(Continued on page 685) 
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By WAYNE BARLOW 

T been suggested in some quarters 
I (sec 

has 
Radfo -Craft for February, 1943) 

that the problem of re- creating a satis- 
factory illusion of reality in reproduced 

music, a problem essentially one of ade- 
quate frequency response and fidelity, be 
approached on the basis of extending the 
frequency spectrum at both ends by 
strengthening the subjective tones that form 
a part of normal auditory phenomena. It is 
the purpose of this article to examine the 
proposal and to point out certain fallacies 
in the proposed application of this method 
to radio broadcasting. 

Briefly, a subjective tone is one that is 
perceived by the listener as a tone of a 
definite frequency; this frequency, how- 
ever, is not present in the auditory stimulus 
that produces the illusion. The existence of 
such tones has been known to musicians 
and acousticians for two hundred years, yet 
their existence cannot be proven scientifi- 
cally or otherwise analyzed. The most 
readily perceived subjective tones are those 
that are known collectively as combination 
tones and take the form of an illusion of a 
third frequency when two tones of differ- 
ent frequencies are heard. One such tone, 
the difference tone, will be heard as a fre- 
quency equal to the difference of the fre- 
quencies of the generating sounds; another, 
the summation tone, will be heard as a fre- 

?quency equal to their sum. (Radiomen will 
realize that these "beats" are no illusion, 
and their existence is readily proved, for 
example by inserting a meter in the audio 
circuit and watching the periodic swing of 
the pointer.- Editor.) 

A better example is the one that is per- 
ceived as the fundamental of a series of 
overtones. As an illustration of this type of 
tone, let us suppose that a complex wave 
form, such as might be generated by a musi- 
cal instrument having a fundamental fre- 
quency of 220 c/s and upper partials of 
440, 660, 880, 1100, and 1320, is fed into 
an audio amplifier. If a high -pass filter with 
a cut -off frequency of 300 cycles is intro- 
duced into the circuit, the ear will still hear 
the fundamental frequency even though it 
has been entirely suppressed. It will be 
noted that the difference in frequency be- 
tween adjacent partials in every case is 220; 
therefore, it must be assumed that the per- 
ception of the fundamental is a function of 
the difference toue provided by one or 
more pairs of upper partials. 

The practical aspect of this phenomenon 
is observed in the case of the ordinary tele- 
phone installation, in which the lower cut- 
off frequency is of the order of 300 cycles. 
The fundamental pitches of the speaking 
voices of men and women average rough- 
ly 128 and 256 cycles, respectively, yet these 
suppressed pitches are apparently heard. 
Likewise, reception on a midget radio re- 
ceiver, where the low frequency response 
may be but little better than that of the 
telephone receiver, is such as to provide the 
illusion of a certain amount of bass. 

So far as summation tones are concerned, 
there is little evidence that their contribu- 
tion to the auditory experience is of any 
importance; the perception of such tones is 
difficult, even for a trained ear, and it can 

(Continued on page 683) 

The fantastic musical instruments illustrated here never existed, but distortion has brought them to us 
on many programs. The discriminating listener will recognise, reading from top down, the ACCORD - 

ORGAN, the GUITAHARP, the SOUSADRUM, the KETTLEVIOL and the CELLOSAX. 
Photographs courtexv Pilat 72ndio Corporation 

The at eve sc :ies cf Il le strati cns show how the destruction of c vertones makes one instrument sound like another. cr like a blend of Iwo. 
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Fig. I, left -Drawing 
shows the focussed 
beams. Rotation of 
these beams by a 

magnetic field is the 
tube's secret of op- 

eration. 

Fig. 2, right -How the 
focussed beam looks. 
The electron paths 
were made lumines- 
cent by putting a 

small amount of gas 
into the tube. 

AU i /ustratioca courtesy 
of Bell System Tech- 

nical Journal 

A Radial -Beam Tube 
New Development is an Electronic Commutator 

By I. QUEEN 
N entirely new type of tube with un- 

usual possibilities has been developed 
and is already in operation in New 
York City, in a multiplex signalling 

system. This radial beam electron tube is 
remarkably simple in construction, requires 
no focussing arrangement, is small, works 
on low voltages and has high efficiency. It 
is used as an electronic commutator device 
and has recently been described in the Bell 
System Technical Journal by A. M. Skellett. 

The cathode of this tube is held vertically 
and is surrounded by a cylindrical anode 
structure, as shown in Fig. 1. If each anode 
is at the same positive voltage with respect 
to the cathode, the anode current will, of 
course, be equally distributed among them, 
and each anode will receive approximately 
only 3% of the total cathode emission. 

If a magnetic field (such as shown by 
the H arrow) is applied, the electron beam 

will be directed in only two diametrically 
opposite directions (Fig. 1), parallel to the 
applied magnetic field. If the uniform mag- 
netic field were made to revolve, so would 
the two beams, so that such a field could 
serve not only for focussing but to provide 
rotation. In this application the two beams 
will contain approximately 90% of the cath- 
ode current! 

The action of the beam is well shown in 
Fig. 2. For these photos the cathode was 
actively coated in only two opposite spots. 
Note how the electron beam twists in fol- 
lowing the applied magnetic field. 

A convenient rotating magnetic field is 
furnished by the stator of a two -pole poly- 
phase A.C.motor. The tube is simply inserted 
into this stator in lace of the usual arma- 
ture. An unwound stator of this type is 
shown alongside an experimental tube in 
Fig. 3. The loss in a typical stator is under 
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Fig. 3, left -The tube 
and its field magnet. 

Fig. 4, right- Infernal 
construction detail. 

three watts, making the entire set -up highly 
efficient. 

The tube in Fig. 3 is constructed with 30 
anode elements. Each element is really a 
pentode tube, containing a control grid, 
screen, suppressor grid, along its path. Fig. 
4 shows the construction. Note that only one 
beam is emitted, the other being suppressed. 

Suppression of one of the beams is accom- 
plished in several ways. At any instant the 
anodes on one side of the tube may be main- 
tained positive and on the other side nega- 
tive, this polarity rotating with the magnetic 
field. It may also be done by means of the 
suppressors. Still another method is to use an 
odd number of anode elements. Then when 
the beam falls on an element on one side 
it will fall between two elements on the 
other. 

The maximum cyclic speed is approxi- 
mately 10,000 per second. Since no mechani- 
cal wear results and no inertia is present, 
this tube makes an ideal rotating commuta- 
tor. 

An early system of multiplex telegraphy 
used a mechanical rotating commutator 
which switched in each communication chan- 
nel for a small portion of the total time. This 

(Continued on page 689) 
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Electronic Brain Saves Time 
AN electronic "Master Mind" is working 

for Victory at the Philco Corporation 
plant! This device can "think ", calibrate, 
calculate and record many times faster than 
any human being, far more precisely, and 
all without clanger of error. 

An announcement from John Ballantyne, 
president of the corporation, revealed the 
development of this almost human "Master 
Mind ". It employs 126 vacuum tubes and a 
multitude of intricate circuits and is used to 
calibrate Signal Corps frequency meters 

ter Mind" it was necessary to develop a 
special type of frequency modulation (FM) 
detector, because the problem of exact cali- 
bration is far more complex than ordinary 
broadcast detection. In this instance, a form 
of frequency modulation, highly involved 
as compared with ordinary broadcasting, 
has been put to work to perform a pre- 
cision job. 

This marvelous development has a job to 
do for the duration and holds promise of 
important post -war applications -I.Q. 

with uncanny accuracy. It has saved 144,000 
man hours of labor and made it possible to 
reduce the cost of this type of equipment by 
$1,170,000 in 1943 alone. 

Calibration of frequency meters was for- 
merly done by hand. This was a painstak- 
ing, laborious process subject to human 
error. The task is to find the exact point 
of resonance or "zero heat" with a funda- 
mental or harmonics of a standard fre- 
quency. Aside from the usual possible er- 
rors, the human ear is not sensitive at the 
very low frequencies so that it is difficult 
to judge an exact zero beat point. 

After months of intensive research, Philco 
engineers completed the design and develop- 
ment of this special electronic instrument. 
It consists of three parts. 

The first part supplies the source of 
standard frequencies against which calibra- 
tion takes place. This standard is derived 
from \ \' \\'V, the United States Government 
station in Washington, which in turn is 
calibrated from the movement of the heav- 
enly bodies. This station is well known to 
experimenters and amateurs, who frequent- 
ly make' use of its service. 

The second portion of the device provides 
a means of continuously driving the fre- 
quency meter dial while automatically gen- 
erating a sharp pulse every time the fre- 
quency meter is turned through a zero beat 
with the standard signal. The third unit of 
the "Master Mind" automatically records 
and tabulates the dial reading corresponding 
to the zero beat. 

For the purposes of this electronic "11fas- 
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English Radiowomen 

Navy's Salad Bowl 
T HE demand by the Navy for a loud- 

speaker that could rise to the occasion 
and satisfy the rigid requirements of to- 
day's great naval battles, has been met in 
a new speaker designed by Bell Telephone 
Laboratories and now being produced by 
the Western Electric Company. This high - 
powered unit, called the "salad bowl" be- 
cause of its shape, has passed rigid Navy 
tests to insure reliable operation under the 
wide geographical range of the fleet's 
activities. 

Designed for speech reproduction, this 
speaker has an outside diameter of 12% 
inches and weighs approximately 25 pounds. 
The loud -speaker is constructed principally 
from former sheet steel and molded plastic. 

The voice coil impedance of the unit is 
approximately 7.5 ohms. The speaker de- 
velops the high sound pressure of 50 dynes 
per square centimeter when operated at the 
rated electrical input and measured at 10 
feet from the speaker on the sound axis 
in open air. 

Other features of this loud -speaker are 
that it is resistant to shock, vibration, salt 
spray, gun blast, and is readily accessible 
for servicing, due to its simple construction. 

Are Aid to Invasion 

Wirewomen of the British Royal Sgnals Corps are drawn from many walks of life. The two 
above, testing a tank set before installation, are Corporal Christina Harris, (left) a nurse- 
maid before she entered the Armed Services of her country, and Private Joan Tipping, former 

salesgirl. Note the censored spots on the photograph, indicated by the arrows. 
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ACTING independently but toward the 
same broad purpose, the conserva- 
tion of millions of automobiles and 
automobile tires, three inventors 

have designed, respectively an automatic 
electronic tire inspector ; an electric -eye de- 
vice to facilitate the parking of automobiles 
alongside curbs, without . scraping our 
dwindling supply of rubber ; and an elec- 
tronic tester for auto headlights. The curl. 
indicator is especially aimed toward assisting 
women drivers, whose parking problems are 
proverbial, in that the electric eye "sees" the 
automobile approaching the curb and warns, 
either visually or audibly, how close the 
driver is to the curbing. 

The tire inspector reaches its greatest use- 
fulness in tire inspection service during 
manpower shortage. This also is an auto- 
matic device, which exposes cuts, bruises. 
and embedded foreign material in tires. and 
then writes its own record of the concealed 
faults. 

Electric eyes are employed in a device de- 
signed for the General Motors Corporation 
for testing automobile headlights, which 
eliminates the errors common to faulty hu- 
man judgment. 

STUDIES TIRE FAULTS 
The electronic tire inspector, invented by 

William H. Capen of Mountain Lakes, New 
Jersey (patent rights assigned to the Inter- 
national Standard Electric Corporation of 
New York City), involves the use of a por- 
table X -ray machine for focusing rays on 
punctured automobile tires and a photo- 
electric cell for exposing the exact spot of 
entry of nails or gravel into the ailing tire. 
The electric eye, somewhat like an electronic 
burglar alarm, rings a bell when the intru- 
sive foreign objects which have penetrated 
the tire surface are brought before it. 

When the rays from the portable X -ray 
apparatus penetrate the tire and strike a 
fluorescent screen the result is a radiograph, 
seen directly through a slit or tiny window. 
(See Fig. 1). The cell is connected to a 
radio amplifier and the necessary auxiliary 
controls for actuating an audible or visual 
indicator. The amplified radio signals are 
able to operate one or more of the following 
indicating devices: a bell, a recording tape, 
a warning light, a meter, and a brake for 
interrupting the rotation of the punctured 
tire. Inasmuch as the X -rays and the elec- 
tronic unit are inclined to interfere with the 
appointed functions of each other, the 
fluorescent screen is applied to a sheet of 
lead glass. A shield, with a narrow slit in 
front of the lens, cuts down the field of 
Vision of the photocell and at the same time 
magnifies the injured section of the tire. 
This small X -ray machine, with its com- 
panion electric eye, may be used in thou- 
sands of gasoline service stations with the 
conventional pit and hydraulic jack, thus ex- 

By S. R. WINTERS 

pediting the periodically Government -re- 
quired inspection of millions of automobile 
and truck tires. 

ELECTRON -RAY PARKING AID 
Versatile phototubcs may save rubber 

other than by acting as simple inspectors 
of tires. 

The electric -eye curb indicator an inven- 
tion of John Ray Toney of Lois Angeles, 
California, by inference at least, was de- 
signed especially for women automobile 
drivers, whose error of judgment in accur- 
ately judging parking distance is traditional. 
A frequent sight on city streets is that of 
women, and men too, alighting from their 
automobiles to confirm their beliefs that th 
parking positions are awkward. Scrapiu_: 
the rubber tires is inevitable. Mr. Toney p: 
loses the installation of a series of photo 1. 

and their inseparab:e companions, lamp., : 

the front and rear fenders of automobik.. 
According to the inventor, the electric eye 
gauges the distance between the wheels and 
curbstone accurately, parking the vehicle al- 
most automatically. 

The photocells and auxiliary equipment 
are disguised in a suitable housing before be- 
ing installed on the front and rear portion:s 
of a car. The ray of light from the lamp - 
house illuminates a tiny portion of the curb- 
stone -the beam or pencil of light casting 
rays at an angle greater than zero and less 
than a straight angle. These pencil "marks" 
are indicated by arbitrary diverging lines, 
A and B (Fig. 2), and the light, energizing 
the photo -cell, is so narrowed down as to be 
included between another arbitrary set of 

lines, C and U. The outer lines, A and D, 
of the two diverging pencils of light inter- 
sect at E, pointing out the greatest distance 
from the automobile at which the curb is to 
be detected. 

This invention is sufficiently flexible to 
admit of varying the size of the beam of 
light. the angle of divergence between the 
beams, A and B, and also the amount of 
light entering the photocell. The angular 
positions of the lamp- house, and the encased 
electric ese, as they are mounted on the 
front and rear fenders, may also he adjusted 
to vary the point or position of intersection 
of the axis of the electric bulb and the elec- 
tric eve. They, too, may be altered in their 

Fig. I -The electronic auto tire inspector. 

downward slant of installation for focusing 
light on the curbstone or roadside object. 

Of the approximately 30,000,000 passenger 
(Continued on nest pair) 

e C 

0 

-171151.1, 
Fg. 2, left -How rays reflected from the curb control the car; right -in place beneath fender. 
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TRANSLUCENT 
METAL 

LACQUER 

PHOTO -CELL 

SIDE AND FRONT VIEWS 

COPPER OXIDE STEEL 

Fig. 3-An automatic electronic meter for checking automobile headlamps. It uses photocells and a balanced circuit actuating two meters 

automobiles in the United States, about 
10,000,000 have been taken off the highways 
by the necessary stringency of gasoline and 
tire rationing. Several other million cars are 
limited in their travel by fuel restrictions, 
and petroleum and rubber authorities are 
issuing grim warnings that available auto - 
mobiles in 1944 must be conserved as instru- 
ments of war- transporting men and mate- 
rial to and from armament and airplane fac- 
tories. This means that engines, .batteries, 
ignition systems, crank cases, anti- freeze 
splutions, and headlights must be preserved 
by judicious care and frequent testing. An 
electronic device for automobile headlight 
testing has been invented for the General 
Motors Corporation by Thomas W. Meeder 
óf Indianapolis, Indiana. Eliminating the 
possible errors of human judgment in focus- 
sing and measuring the amount of illumina- 
tion in the present method of testing head- 
lights, a series of photoelectric cells scientifi- 
cally aims the headlights subject to scrutiny 
and then measures accurately such light in- 
tensities. During this war or afterward, elec- 
tronic engineers will have the opportunity 
of installing and servicing this General 
Motors' apparatus in thousands of service 
stations and at Federal and State automobile 
testing stations. 

Shown in Figure 3 -a, the lens and photo- 
electric cell assembly are indicated by the 
numerals 1 and 2. The cell may be contained 
in any suitable housing, at the forward end 
of which is stationed the condensing lens, 
which casts an image onto the photoelectric 
cells at the rear of the housing. This image 
may fall directly on the photocells, or a 
screen of any suitable light -excluding ma- 
terial may be interposed, with a series of 
four openings, as indicated in the diagram. 
The inventor has discovered, by practical 

Fig. 4-Schematic of the auto headlamp tester. 
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experiments, that the most favorable results 
are obtained by having the image slightly 
out of focus at the point where it falls upon 
the light -sensitive cells. The distance from 
the focal point is not necessarily appreciable 
-nor is it critical -just sufficiently out of 
focus to spread the image. A switch as- 
sembly is employed to effect the required 
connections between the photocells and the 
two indicating meters. If a screen of light - 
impervious material is used, it is mounted 
immediately ahead of the light- sensitive 
cells. 

Of the various types of photoelectric cells, 
the "barrier- layer" is preferred by the in- 
ventor for his electronic automobile head- 
light tester. It is photo- voltaic -generating 
a voltage, the magnitude of which depends 
upon the strength of the light falling on its 
sensitive surface. The "barrier -layer" type 
of cell is comprised of a metallic plate, 
with a layer of some substance such as 
selenium or copper oxide over it. This plate 
may be flexible, though the diagrams ( Fig. 
3 -b) show a rectangular form. It is coated 
with a translucent metal sheet, the latter 
having a raised portion near its periphery. 
Diagonal cuts are then made down to the 
plate, thus forming grooves. A moisture - 
proof coating, such as lacquer, is sprayed 
over the face of the assembly. The lacquer, 
desirably so, makes its way to the bottoms 
of the grooves. There is no arbitrary man- 
ner of doing the spraying, provided the 
raised portions near the periphery remain 
uncovered. This may be insured by use of a 
mask, or the raised sections can be sprayed 
and then scraped or washed. 

The diagonal cutting of the metallic plate 
means that the barrier -layer is divided into 
four distinct stions -- comprising an equal 
number of photoelectric cells. They have a 
common terminal, of any polarity, in the 
form of the metal- backing plate, and sepa- 
rate terminals of the opposite polarity, in 
the form of the raised marginal portions. 
The lacquer at the bottoms of the grooves 
is insurance against short- circuiting between 
nearby sections, which might be caused 
by moisture collecting at the bottoms of 
these grooves. There are two potentiometers 
for calibration purposes. One of these po- 
tentiometers is connected across the inde- 
pendent terminals of the two vertical seg- 
ments of the photo -cell, and the other across 
the two horizontal segments. A variable 
center tap is provided so that, with equal 
amounts of light falling on each one of a 

pair of segments, the voltage across each 
side of the potentiometer is equal. Meters 
are connected in the circuit of each pair of 
plates, as shown in Fig. 4. It may readily 
be seen that, with all sections of the photo- 
cell equally lighted and the potentiometers 
properly balanced, there will be no flow of 
current through the meters and their indi- 
cation will be zero. 

RADIO 

In actual practice, the test -head is aimed 
by aligning sights provided on it, with 
reference points on the automobile, the 
lights of which are to be tested. The head is 
then shifted into position in front of the 
headlight, while at the same time maintain- 
ing its axis parallel to the direction in which 
it has been aimed. The test -head is now in 
position so that if the headlight is truly 
aimed and focused, light of predetermined 
relative intensity will fall on the photo- 
electric cells. To achieve this objective, the 
cells must be calibrated as to sensitivity 
to set such a headlight. For the latter pur- 
pose, it may be desirable to insert variable 
_resistance units (not shown in the dia- 
grams) in the four electrical conductors. 
Most favorable results, experiments have 
indicated, are accomplished when the ap- 
paratus is set up so that the lens will be 
situated 18 inches or less from the head- 
light lens. 

By use of the two potentiometers men- 
tioned above, this electronic device may be 
employed in the accurate aiming of a beam 
of light from an automobile headlight. With 
the photocells in the position shown in 
Figure 3, a reading of the meter other than 
zero. will indicate whether the beam of 
light is too high or too low. Appropriate 
markings on the scale of the indicating 
meter will tell to the operator how much 
the beam is off the correct line, whether 
the beam- is straight ahead, or to the right, 
or left, as well as up or down. The device 
also measures the candlepower of total 
light values of all the sections involved, 
thus indicating precisely the candlepower 
of the headlight under test. Thus individ- 
ual perception, which varies with individ- 
uais, is no longer an uncertain factor in 
testing automobile headlights -the variable 
human equation gives way to electronics, 
which can grade 2,000,000 shades of color 
cr measure the intensity of a beam of light 
with the finiteness of micrometer -like pre- 
cision. 

A new three- minute test of night vision 
is being installed in Navy ships and train- 
ing centers to help in checking the fitness 
of men for duty as night flyers, night look- 
outs and other work requiring "cat's eye" 
vision. 

Apparatus for the test is portable and 
consists of a luminous dial made of radio- 
active material sandwiched between two 
discs of glass. The dial has a very faint 
glow. This illumination can be cut down 
still further by the use of filters. It is 
necessary for the man taking the test to 
distinguish a letter T, showing up very 
faintly in silhouette against the glowing 
dial. He must tell the position of the letter 
as it is rotated by the examiner. 
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Sall y, the Service Maid 
The Case of the Dual Volume Control 

By NATE SILVERMAN 

ALLY MASON opened her radio shop 
early this fine summer morning, briskly 
(lusted off her benches and her desk, 

placed freshly -picked flowers in the 
váse on her desk and whistled cheerfully, if 
slightly off key. Her favorite tune, for the 
t*oment, happened to be Beseme Mucho. 

It was wonderful, just being alive on such 
a glorious day! She swept the floor of Sally 
Mason Service Maid, again dusted her desk 
and studied the diagram of an Edison radio 
combination. The schematic told her this 
ancient 8-tube radio -phonograph, using five 
27's, two 45's and an 80 was a tuned radio 
frequency circuit. But she had known that, 
yesterday. 

The dual volume control, with a single - 
pole single -throw switch for the A.C. Line 
did not worry her ; that was standard. But 
this volume control had a single -pole 
double -throw switch, which she had been 
too busy to trace, yesterday. Too busy. 

She put on her shop coat, sat down at 
her desk and her straight little nose 
wrinkled, then she frowned. A dual volume 
control with two switches was something 
she had never before encountered. But she 
would figure it out-or else 1 

The phone rang and she said: "Radio! 
Sally Mason, Service Maid ... Yes, Mrs. 
Cartwright ... yes, I have ... No, not yet. 
No.... I don't think these controls are 
available . Of course! ... Yes, I'm 
studying the diagram this very moment ... 
Who knows? . Yes, Mrs. Cartwright 
... Thank you, Ma'am." 

She hung up the receiver and began to 
stare at the schematic. So that extra switch 
was for the phonograph! Well! It had 
taken her a long time to solve that. But 
she had! 

Sally walked to her bench, turned the 
tuner section of the chasis over and in- 
spected the volume control. Yes ; just like 
the. diagram. Then she shrugged. So what? 
What good was it? Without an exact re- 
placement, which meant she could not com- 
plete the job, she had succeeded merely in 
wasting her very valuable time. Next time 
they came in with an old radio she'd ex- 
amine the volume control, first thing! 

Her little hands became very busy, as 
she began to replace the dial cord on a 
Philco table model. Her mind was busier. 
Much .busier than her flying little hands. 
She wondered if Dad, who was a thousand 
miles away, teaching radio fundamentals 
to men and women in the armed forces, 
could do anything about that Edison with 
its incredibly complicated, unavailable vol- 
ume control. 

It made her grin, just to think of Dad. 
He could do anything in radio -or almost 
anything about ... well, anything! Almost 
tempted to write and ask him for help, she 
gritted her teeth and clenched a small fist. 
No; Dad didn't raise any quitters! 

Many things were on her mind, but one 
thought persisted in coming to the surface. 
She fought very hard, just as she had for 
two months now, not to even think of that 
husky young soldier boy. Yes, Technical 
Corporal Dan Bryner had been very nice, 
very helpful when she had been stuck with 
that Emerson. Silly of her to have used a 
3,000 -ohm field speaker to replace a 
speaker that required only a 450 -ohm field! 

Well, that dial cord was on; the job was 
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Fig. I, above -Sally and the Corporal get to the heart of the Edison volume control circuit. 
The dual variable resistor is the unrepairable and irreplaceable component. 

done. What's next? Okay; let's get that 
Crosley. Probably a burned out 35Z5, or 
maybe a 50L6. The numbers of the tubes 
made her remember that the Emerson - 
the one the Technical Corporal had helped 
her with -had a 35Z5 and a 50L6. Angrily, 
Sally tossed her head, and her soft luxuri- 
ant brown hair flew in her face. Play- 
fully, she twisted her mouth and blew up 
at the hair in her face. Then - 

Someone was laughing. It was a man's 
voice. 

"Sorry, Miss Mason," said Technical 
Corporal Dan Bryner, a tanned hand over 

Fig. 2, right- Break- 
down of the circuit in 
Fig. I, showing the 
function of each part. 
One section of the 
'control shunts the aer- 
ial, the other controls 

R.F. cathode bias. 

1943 

his mouth, "I just couldn't help it. If you 
could only have seen yourself l' 

Sally cocked her head sidewise and in- 
spected him. He misunderstood her sudden 
flush of embarrassment. 

"I'm sorry, Miss Mason," said the Tech- 
nical Corporal. Then he shrugged his 
heavy shoulders and grinned. "Every time 
we meet, I make you angry! I wonder 
what it is about me that you so dislike." 

Sally's warm smile made him grin. "You 
were kidding," she said, "so why can't I 
have fun, too? Good morning. Technical 

(Continued on rage 686) 
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MOBILE RADIO STAT1011 
T, i i . "Mack Truck l' ,I tal,IC i. v term which has e. me eluncm to us from the earliest attempts to build radios that could be carried. Some of these were so bulky and heavy that the idea of a truck to carry them suggested itself automatically. It remained for the present global war to make such a "portable" a reality. And reality it is, in the Signal Corps mobile radio station, SCR -299, illustrated on our cover this month. The SCR _299 is normally carried in a 1% -ton army truck, and also appears in other conveyances, such as the motor trailer shown in one of the accompanying illustrations. It has been mounted on a caterpillar half -track for use on the sands of Africa and may yet turn up on a propeller- driven sled for use in a Northern winter. In a word, the SCR -299 is the ultimate in mobility and power. The transmitter is the Hallicrafters HT -4, modified to meet the exact- 

ing specifications necessitated 
by its work as a mobile radi). 
It is a 450 -watt voice 
and C.W. set, which had been 
thoroughly tested and proved 
as an amateur rig before be- 

1 ing drafted into the service 
of the country. It is powered -as are the receivers and 
an electric heater also in- 
stalled in the truck -by a 
117 -volt Onan generator in a 
trailer behind the truck. The 
equipment includes two stan- 

(Continued on page 701) 
J 

.Siueol Corps 
The five illustrations show several views of the 
Army's SCR -299 in various types of conveyances. 
Phantom above is a good view of the power plant. 
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The device described below was originally used as a "baby 
alarm," but may be adapted to a large number of different 
uses. Readers will immediately think of a burglar alarm, 
"open sesame" door opener, and others. An excellent point 
is that the apparatus can also be used as a pre -amplifier. 

By J. S. WORTHINGTON 

THE apparatus described was designed 
and constructed to meet the need of a 
warning that a baby was awake and 
crying, the bedroom being some dis- 

tance from the sitting room and cries very 
difficult to hear (especially with the radio 
on!). It could also be arranged to give a 
warning in the garden or anywhere else 
required. The sensitivity is such that a low 
moan or whimper two feet from the micro- 
phone will cause a relay to close, so operat- 
ing a buzzer at the remote point. 

The heart of the unit is the rectified feed- 
back stage shown in Fig. 1. The valve is 
biased so that the relay will just release 
after being operated. When a signal is im- 
pressed on the grid it is amplified and fed 
back via C2 and the rectifier -R2 network. 
Due to the rectifier a D.C. voltage is built 
up across R2, in opposition to the fixed 
negative bias. This is applied to the grid 
through the dc- coupling resistor Rl. In- 
creased plate current passes and the relay 
operates. The rectifier used was of the metal 
type but there seems no reason why a 6H6 
or other tube should not be equally good. 

Using a carbon microphone with 20 Ma. 
current through it, good results were ob- 
tained with this circuit, but sensitivity was 
hardly adequate for the purpose, though 
normal speech one foot from the micro- 
phone gave reliable operation. The relay 
used was of 1,000 ohms resistance, operate 
current 2.1 Ma., release current 0.5 Ma. 

No doubt a more suitable relay would im- 
prove the sensitivity, but such things are 
not easy to obtain in wartime. 

To obtain adequate sensitivity an amplify- 
ing stage was added, resistance -capacity 
coupling being used with a high -mu triode. 
This resulted in the circuit arrangement 
shown in Fig. 2. The amplifying stage is 
normal in every way ; neon -bulb stabiliza- 
tion of H.T. voltage was incorporated, and 
the adjustable bias necessary for the relay 
tube was obtained from a potentiometer 
across the supply. The neon lamp was of 
the pilot lamp type and was actually mount - 
ed behind an aperture in the panel. 

The apparatus at this stage performed its 
duties very satisfactorily, but it was realized 
that it also contained the essentials of an 
efficient pre- amplifier. In these days of 
shortage the prospect of combining several 
functions in one piece of apparatus had 
great attractions. By providing an input 
volume control and arranging to use the 
feed -back condenser C2 and the impedance 
of the relay winding as output coupling 
components and disabling the rectifier net- 
work, at high gain, high quality amplifier 
was available. These changes were made 
very simply, by incorporating an output 
jack which was made to perform the neces- 
sary switching as shown in Fig. 3. The 
cathode by -pass capacity was also increased 
and a dual purpose input transformer in- 
stalled. 

e 
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Fig. 1 -A rectified feedback unit builds the 

signal up to trip the alarm- energizing relay. 

An additional refinement incorporated at 
this stage was the inclusion of a resistor in 
the negative return lead to provide micro- 
phone energizing current and so eliminate 
the microphone battery. The heater supply 
was used to operate the remote buzzer to 
make the unit completely self -contained. 
When used as a straight amplifier the bias 
control for V3 should be set so that the 
tube draws its normal plate current for 
class -A operation. An attempt was made to 
improve the device by including a coupling 
choke in series with the relay winding, but 
the improvement when used as a straight 
amplifier was negligible and operation as a 
relay was impaired owing to the consequent 
slowing of the D.C. rise and fall due to the 
inductance, so it was omitted in the final 
version. 

Adjustment is very simple, all that is 
necessary being to reduce the bias on V2 
by the variable resistor until the relay oper- 
ates, then, making sure the microphone is 
plugged in and the input volume control at 
maximum, increase the bias slowly until the 
relay just releases. After this the input 
volume control can be set at any level. 

The power supply used for this apparatus 
is fed directly from the A.C. line. This 
A.C. -D.C. circuit is only suitable where one 
side of the supply mains is grounded and 
care must be taken to see that the grounded 
side is so connected that it becomes the 
negative side of the output as one side of 
the microphone circuit is directly connected 
to negative high -voltage. 

A single- section filter proved adequate 
to reduce the hum sufficiently for relay 
working though an additional filter section 

(Continued on next page) 

Fig. 2- Complete diagram of the relay circuit, showing the combina fion input transformer, which permits operation as alarm or amplifier. 
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Fig. 3 -By a switching arrangement, the alarm becomes di audio amplifier when nef in use as an alarm. This makes it two devices in one. 

Fig. 4-Supplied with a limiter, as above, the 
apparatus will operate a tape recorder. 

is desirable for u: t .is in amplifier. For this 
reason the power supply was built as a sep- 
arate unit, both units being provided with 
tube sockets for termination of supplies and 
connected together by a niulticore flexible 
cable fitted with a tube base "plug" at each 
end. When operation as an amplifier is de- 
sired a high quality A.C. power supply, 
normally used for other purposes, is plugged 
in place of the simple unit described above. 
This system of inter -connection has long 
been adopted as standard on all the writer's 
apparatus and has proved very flexible. 

By using the amplifier on a power supply 
which can also be used for other purposes. 
and by also having it fitted up so that it 
can be used as both alarm and amplifier, 
a multiplicity of uses can be secured from 
a small amount of apparatus. 

The uses to which the Rectified Feed- 
back Relay Amplifier can be put are many. 
For instance, it is very suitable for con- 
trolling a tape recorder from the output of 
a receiver. High level input is not essential, 
reliable operation being obtained with a 
peak A.C. input to the stage of 1 volt. In 
such an application it is advantageous to use 
a limiter stage between the receiver output 
and the rela; stage to smooth out any varia- 
tions in signal strength. Such a limiter stage 
is usually of the plate saturation type where 
low plate and screen voltages are used to 
limit the plate current at high signal am- 
plitudes. A suitable circuit is shown in Fig. 
4.- Electronic Engineering, London. 
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South Seas "Radio City" 
THE crude board shack illustrated is m'ore 

important than its appearance would 
suggest. It is the central (and at present. 
the only) station of the Mosquito Network, 
of Guadalcanal and the South Seas: 

The new studios and transmitter, set up 
under direction of the Armed Forces Radio 
Branch of the Morale Services Division 
of the \Var Department, are housed in a 
typical muddy grove of ccconut trees in a 
central section of the island. The studio, a 
20 by 40 foot hoard shack, is the last word 
in Guadalcanal luxury. Consisting at pres- 
ent of two rooms, a combination office and 
control room and the studio, its plans im- 
mediately call for soft -color decorations, 
involving a mosquito motif, in keeping with 
the "Mosquito Network," name adopted. 

Broadcasts are regularly scheduled each 
day from 5:30 to 8:15 a.nr.; 11 a.m. to 1 

p.m., and 5 to 10:05 p.m., times most suited 
for listening by the troops. The programs, 
under direction of Captain Spencer M. 
Allen, include news, entertainment and 
spiritual talks by chaplains, as well as re- 
corded music and variety shows shipped in 

from the United States. Local special events, 
band concerts, religious ceremonies, and 
prize fights are also presented. 

All equipment, including a horizontal 
Marconi antenna, strung between two 60- 
foot coconut trees, was installed by Army 
engineers and signalmen under supervision 
of Captain Wilford H. Kennedy, formerly 
with \VKRC, Cincinnati, Ohio. Inside units 
include a Rosen console, two Audax turn- 
tables, two RCA ribbon velocity and two 
Astatic dynamic microphones. All equip- 
ment is impregnated with a special com- 
pound against the excessive humidity. 

The transmitter, ail RCA 1 kilowatt high 
efficiency rating unit, powered by a Signal 
Corps 7'/2 KVA generator run by a jeep 
motor, radiates a strong signal from 35 to 
50 miles. Reception at night under favor- 
able conditions, however, extends several 
hundred miles. The assigned frequency 
carrier is 730 kilocycles. 

The Guadalcanal station is the second of 
its kind in the South Pacific. Another, in 
Noumea, New Caledonia, has been in op- 
eration several months. 
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Fig. I, left -A crystal circuit for producing supersonic oscillations. Fig. 2. right -The magneto -striction circuit for the same purpose 

Industrial Electronics 
PART VI - SUPERSONICS 

THE province of sound has long since 
been invaded by the electron in its 
conquering march through the arts and 
the sciences. Aided by electronic de- 

vices, sound has turned out to be an impor- 
tant source of a new and mysterious form of 
energy. Sound is not only amplified by the 
aid of the electronic tube but it is created 
by it, in a large range of frequencies. The 
recording and reproduction of the human 
voice and music amounted to little until 
the electronic tube began its long and use- 
ful career in telephony and radio. Indeed, 
if we stop to think about it, a very large 
portion of the electronic business of today 
involves the amplification, recording, re- 
production and radiation of sound. These 
are the ordinary, run -of -the -mill applica- 
tions. Not so well known is the new and 
fascinating supersonics. 

It is easy to produce electrical vibra- 
tions of a very high order. With short- 
wave oscillators, electrons can be made to 
swing back and forth in circuits millions of 
times a second. However, we have no sound 
reproducing apparatus that would respond 
to these prodigious speeds. If we should let 
such currents flow through an ordinary 
loud -speaker, nothing but silence would pre- 
vail. In the first place, the diaphragm of 
the loud -speaker would be too bulky and 
massive to respond to these rapidly- moving 
currents, and even if it were able to re- 
spond, the human hearing apparatus would 
not be able to detect the sounds produced. 
Twenty thousand vibrations per second rep- 
resents the absolute limit of the capacity of 
the human eardrum. 

In his search for a "loud -speaker" that 
would dance to the tune of these ultra - 
rapid vibrations. Professor Robert W. 
Wood, of the Physics Department, John 
Hopkins University, turned to the use of 
quartz crystals. It is a well known fact that 
a -plate of quartz, cut from a crystal 
in the proper direction, has the property 
of expanding and contracting under the in- 
fluence of a periodic electrical field which 
may be supplied by two thin metal plates 
in contact with its opposite surfaces and 
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joined to the terminals of a high -frequency 
electrical oscillator of sufficient power. Cal- 
culations show that a quartz crystal or plate 
1 cm. in thickness will respond to a natural 
frequency of about 300,000 vibrations per 
second. Consequently, if the crystal is placed 
in a circuit of powerful electrical oscil- 
lators tuned to the same frequency, res- 
onance occurs, and the amplitude of the 
vibrations of the quartz crystal becomes very 
great. It is by the use of a crystal of this 
type that Professor Wood was able to 
study the mechanical effects of such as- 
tounding rates of vibration. 

SUPER -SOUND WAVES 
The "silent" sounds produced in this way 

are capable of many curious feats. A glass 
tube, vibrated at a rate of 300,000 oscilla- 
tions per second, will sear the flesh of the 
fingers if it is squeezed tightly. Benzol on 
water is thrown into such violent action 
that it is driven off into the air as fine 
mist or smoke. Frogs swimming in liquids 
vibrating at this high rate are killed, and 
glass tubes eventually succumb to the super- 
sonic frequencies that disrupt the ordinary 
molecular organization. 

While ordinary quartz crystals such as those 
employed in amateur transmitters may be 
made to vibrate at super- audible frequencies 
by the use of a small oscillator, the ampli- 
tude of their vibrations is very small and 
unsuited for the work which Dr. Wood un 
dertook. To obtain sufficient intensity, a 2- 
kilowatt oscillator which had original:y been 
designed for an induction furnace was used. 
together with a bank of oil condensers and 
a large variable air condenser used with 
several pairs of coaxial coils for raising 
the voltage. The primary coils were made 
up of from 7 to 20, turns of Litzendraht 
cable, the resulting coils varying from 16 
to 20 centimeters in diameter. The secondary 
coils, wound on glass cylinders and contain- 
ing from 100 to 250 turns, were mounted 
within the primaries. 

Equipped with this generator of super - 
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sonic frequencies, a diagram of which is 
illustrated in Fig. 1, Professor Wood set 
out to explore the wonderland of sounds 
that burn and explode. By the use of this 
apparatus with a quartz crystal cut to suit- 
able size, sounds -if they may be called 
sounds -were generated with frequencies 
of from 100,000 to 700,000 cycles per sec- 
ond. The plates, which were in the form 
of circular discs, rested on sheets of lead 

(Continued on neat page) 
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at the bottom of a dish of transformer oil. 
The top electrode, which was formed by a 
disc of very thin sheet metal, rested on 
the upper surface of the quartz. 

It was during his early researches that 
Professor \Vood found that it was neces- 
sary to immerse the quartz in oil, to ac- 
commodate the potential of 50,000 volts gen- 
erated by the powerful oscillator. With the 
use of such high voltage, it was found 
impossible to produce the effects outlined 
without the immersion in oil. Not only 
would there be sparking around the edges 
of the electrodes but the quartz plate would 
I e broken to pieces as a result of the ex- 
treme vibrations induced in it by the ac- 
tion of the currents. By immersing the crys- 
tal in the oil bath, sparking was overcome 
:lid part of the energy imparted to the 

gal was sufficiently dissipated by com- 
ssional waves in the oil. Even with this 

Fig. 9- Methods of pickup -amplifier coupling. 
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arrangement, Professor \Vood was always 
on the borderland of danger ; for it was 
found that increasing the voltage much 
beyond 50,000 resulted in a loss of crystals. 
STRANGE EFFECTS OF SOUND 

A beaker of water lowered to a point be- 
neath the surface of the oil demonstrated 
a most remarkable phenomenon. The super- 
sonic frequencies at which the molecules of 
oil were responding was instantly com- 
municated through the glass to the water 
in the beaker. The surface of the water 
was at once pushed up into a mound, while 
millions of infinitesimal air bubbles ap- 
peared in the fluid. When water is heated, 
precisely the same effect is produced; there 
is a rapid movement of dissolved air in 
the form of bubbles to the surface of the 
water. In this particular case, however, the 
bubbles did not go immediately to the sur- 
face but became entrapped in the nodes of 
the standing waves which had been formed 
by interference from the direct waves with 
those reflected down from the surface. When 
subjected to the same process, mercury was 
blown into clouds of fine particles project- 
ed up through the water, which soon be- 
came as black as ink. 

Maximum heating effects were produced 
with a small flat -bottomed conical flask 
drawn out to a rod of about % millimeter 
in diameter at the top. The flask was 
mounted on a solid support in a vertical ring 
and pinion device, and the distance between 
the flask and the crystal plate could be ac- 
curately adjusted. By bringing pine chips 
in contact with the top of the rod, these 
were caused to emit sparks and holes were 
burned through them. 

When a chip of wood was pressed tight- 
ly against a glass rod in contact with the 
hound generator, the rod was set to vi- 
brating at high speed, and the chip burned. 
When the same glass tube was permitted 
to come in contact with a plate of glass, 
it pushed its way through. displacing the 
glass in the form of fine white powder. By 
dusting circular glass plates with lycopo- 
dium, and subjecting the plates to the ultra - 
rapid vibrations, the powder arranged itself 
in symmetrical forms having a lace -like 
appearance. 

Among other interesting experiments 
performed by Dr. Wood was that of draw- 
ing out a glass tube and spraying the con- 
structed area with oil. When exposed to 
the vibrations by placing the bottom of 
the glass tube in contact with the rapidly 

vibrating supersonic generator, the oil es- 
caped into the surrounding atmosphere in 
the form of tine mist or spray, which fully 
demonstrated the exceptionally violent ac- 
tion into which the molecules were thrown. 

Perhaps the most interesting experiment 
of all these many experiments was that 
which tested the biological effect produced 
by the vibration. Red blood corpuscles were 
completely destroyed and the salt solution 
in which they are suspended quickly lost 
its turpidity and became a clear, red color 
very similar to the solution that would be 
produced by analine dyes. Unicellar or- 
ganisms, such as paramecia, were almost 
instantly dispatched and the cells torn open. 

Supersonics will one day find use in 
medicine, perhaps in surgery and certainly 
in chemistry and biology. The diagram, 
Fig. 1, does not represent the only method 
used in the creation of supersonic waves. 
There is also the magneto -striction oscillator 
based on the 1863 discovery of Phillip Reis 
who found that steel or iron rods changed 
their lengths or expanded and contracted to 
a slight degree when magnetized. Thus al- 
ternating current or modulated direct cur- 
rents made such rods vibrate in a micro- 
scopic sense. 

PRODUCING SUPERSONICS 
When an iron rod is arranged concentri- 

cally within the two coils as shown in 
Fig. 2, sound generation may be carried to 
a very high point. As those familiar with 
the simple regenerative circuit will see that 
this magneto-striction circuit, developed by 
Dr. G. W. Pierce of Harvard University, 
is essentially an Armstrong circuit. 

Other means for the generation and mag- 
nification of sounds by electronic means are 
illustrated in Figs. 3 to 6. The first method 
is purely electrical rather than electronic 
but the other methods involve electronic 
amplification. The one shown in Fig. 4 may 
be duplicated experimentally by revolving 
an ordinary gear wheel near the poles of 
a sensitive telephone receiver. A second 
telephone receiver connected to the first 
will give off sound, the frequency of which 
will depend upon the number of poles (teeth) 
on the gear wheel and its r.p.In. 

This very principle has been applied in 
the Hammond and other electronic organs. 
The actual rotor of the Hammond machine 
is illustrated In Fig. 7. This peculiar shape 
is used to generate a precise wave form. 
Current from the simple generator shown 

CCoatfrwed on page 688) 
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PRACTICAL ELECTRONICS 
PART V- RECTIFIERS HIGH- VACUUM AND GAS -FILLED 

ELECTRON-TUBE rectifiers make di- 
rect out of alternating current. Elec- 
trons are emitted from the hot cathode 
in great numbers and flow readily 

from it to a plate in the tube if that plate 
is kept at a voltage more positive than that 
of the cathode. If the plate is negative and 
the filament positive, a negligible number of 
electrons are emitted from the cold plate 
(at ordinary operating voltages). So, if 
voltage is applied first in one direction, then 
the other, the tube will seem to have a 
very low resistance (speaking in terms of 
Ohm's law) when the negative voltage 
is on the cathode, and a very high resistance 
when it is on the plate. See Fig. 1. 

It is necessary to know something of the 
characteristics of the dozens of different 
types of electron -tube rectifiers, if we are 
to use the right one in the right place. It 
is also important that the tube not only be 
properly selected for the job, but be op- 
erated under the right conditions. This is 
especially true for the gas -filled rectifiers. 
These tubes are very easily damaged if 

.carelessly operated or abused. 
Complete information on ratings and op- 

erating conditions may be obtained from 
receiving tube manuals for smaller types, 
and from the technical data sheets issued 
by manufacturers, for the larger industrial 
tubes. 

High -vacuum tubes, such as are used for 
rectifiers in most radio receivers, are sim- 
pler and more rugged. They have four 
important characteristics which must be 
considered; peak current, average current, 
peak inverse voltage and forward voltage. 
Peak inverse voltage (Fig. 2 -a) is the 
amount of back- pressure the tube will stand 

By FRED SHUNA MAN 

before "breaking down' and carrying cur - 
rent 'from plate to cathode. When this oc- 
curs the tube ceases to be a rectifier, and 
there are serious consequences. Such an 
arc -back is likely to release gases from the 
metal elements of the tube, and make it a 
poor type of gas -filled rectifier, with char - 
acteristics altogether different from the 
original ones. Several arc -backs may de- 
stroy the tube's usefulness entirely. 

A tube subjected to high inverse peak 
voltages may short across between the wires 
leading through the stem, in glass tubes. 
In such cases the glass cracks and the 
vacuum is lost, ruining the tube immedi- 
ately. 

Peak current is another rating important 
to the safety of the tube. It is the limit be- 
yond which even a few minutes' operation 
will damage or destroy it. If the current 
through a rectifier is increased much be- 
yond the peak, sparks will be seen jumping 
from the filament (cathode). Small pieces 
of the cathode coating are actually being 
taken bodily along with the emitted elec- 
trons. The cathode is -in most rectifiers - 
coated with a compound which is a much 
better emitter of electrons than the metal 
below it. Once this surface is destroyed, 
the tube becomes useless. 

Possibly the most important characteris- 
tic in well -designed apparatus is the aver- 
age output current. This may be increased 
by faults in the apparatus fed by the rec- 
tifier, and thus may increase due to defects 
in such apparatus. If the rated average out- 
put current is exceeded, the tube heats 
because of bombardment of the anode by 

the countless electrons rushing toward it. 
The plate (or plates) become red. If ex- 
cessive current is long continued, gases 
are given out which ruin the tube. If the 
current is not so heavy as to make the 
tube gassy, its life will still be shortened, 
due to rapid wearing away of the active 
cathode coating. 

Another voltage often given on technical 
data sheets is the rated forward voltage 
(Fig. 2 -b), (which usually appears in tube 
manuals as "A.C. voltage, RMS "). It is 
dependent on the peak inverse voltage, and 
is usually given for convenience. It does 
not refer to the voltage between plate and 
cathode inside the tube, which is the really 
important one to consider. This internal 
voltage drop depends not only on the for- 
ward voltage applied. but on the amount of 
output current -in other words upon the 
resistance of the load. If that is a low-. 
resistance device, naturally more current 
will flow into it at any given voltage. As 
the number of electrons leaving the cathode 
grows denser, the repelling effect on those 
still struggling to get out into the tube 
becomes greater. So, as the electron flow 
from cathode to plate increases, the voltage 
required to push the electrons across the 
space within the tube goes up. 

A tube cannot be considered an ordinary 
resistor, in which double the current will 
result in exactly double the voltage drop, 
but it does offer increasing opposition to 
increasing current. This opposition varies 
with the amount of current flowing through 
the tube, so that a tube may seem to have 
several different resistances, if measured 
with different currents flowing through it. 
Therefore the voltage drop in a tube can - 

(Continued on page 694) 
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INDUCTANCE deter 
T 

I I E subject of capacitance- meauruncut 
has been discussed in recent issues of 
Radio- Craft. It has been shown that 
such measurements are not at all diffi- 

cult for the serviceman and experimenter 
to make. The measurement of coil con- 
stants is slightly more complicated due to 
the fact that some coils possess appreciable 
self -capacitance. 

Fig. 1 shows what occurs when a tuning 
coil has a comparatively large self- capaci- 
tance. It has then in reality a large con- 
denser in shunt with its actual inductance. 
If the latter requires a given condenser to 
tune through a range of frequencies, it is 
quite possible that the self- capacitance is 
already a good portion of that required. It 
will then be difficult or impossible to cor- 
rectly design the tuning circuit other than 
by cut-and-try. 

A krnncledge of the actual inductance of 
a coil is important when tracking is to be 
done. It is desired that all coils must be 
very approximately of the same true induct- 
ance and self -capacitance. Coil measure- 
ments are also of importance where the 
ultra -high frequencies are involved. Here 
the physical constants may mean little, since 
the difference between a coil of 3 turns 
and one of 3% turns may prove surprising! 
Any slight change in shape or spacing of 
the turns may throw the tuning circuit into 
another band altogether. 

Some measuring device to find whether 
the desired inductance is higher or lower 
than desired would save much time in mak- 
ing final adjustments. 

The measuring instrument should be 
quick and easy to use, cover a wide range 
of values and be simple to construct. The 

By I. QUEEN 

range of from 1 to 1000 microhenries wotild 
cover the broadcast band as well as the 
ultra -high, For example, a coil of 1000 mi- 
crohenries will resonate at 500 Kc. when 
shunted by 100 mmf. 

Two general methods are available for 
the measurement of small values of in- 
ductance ; the bridge and the resonant 
methods. The first is difficult to construct 
for high -frequency operation due to shield- 
ing requirements. It is often used at low 
frequencies, however, and this eliminates 
the effects of self- capacitance. 

On the other hand, at low frequencies, 
the ratio of resistance to reactance becomes 
large, and as the bridge user is well aware, 
much manipulation is necessary since both 
components must be balanced for a correct 
null. 

The resonant method gives a quick indica- 
tion and may be used at the frequency at 
which the coil will probably be used. Un- 
fortunately, the use of but a single fre- 
quency does not take into account the ef- 
fect of self -capacitance. The measurement 
will therefore show a lower inductance than 
is actually the case. 

The instrument to be described here 
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Schematic of the inductance meter, including electronic voltmeter for indicating the point of resonance on which measurements are based. 
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makes use of two frequencies, whereby the 
effect of self -capacitance is compensated for 
and the true inductance indicated. Besides, 
we are in a position to find the self -ca- 
pacitance should it be required. The device 
is for laboratory use, and was recently 
very completely described in Wireless 
World (London). Its construction is well 
within the means of the serviceman and 
should find ready application in his work- 
shop. 

A block diagram of the instrument is 
shown in Fig. 2. An all -wave signal gen- 
erator is tuned by means of a calibrated 
variable condenser to the resonant fre- 
quency of the unknown coil and a known 
fixed condenser. Resonance will be indicated 
on the VTVM (which need not be cali- 
brated). Now the coil is switched to another 
fixed condenser and again resonance is es- 
tablished on the generator. The difference 
between the two readings obtained on the 
calibrated condenser of the oscillator is the 
true inductance of the coil with its self -ca- 
pacitance accounted for. (The VTVM con - 
sists of a diode rectifier and a triode with 
a 0 -1 ma. meter in its plate circuit.) 

THEORY OF THE METHOD 
We will first develop the required theory 

# so that the reader will not only be in a 
y better position to construct and use the 

instrument, but he will be able to make any 
1 changes in the design to suit his own re- 

quirements. 
1 In Fig. 3 the procedure used in taking a 

measurement is shown. L is the coil to 
1 be measured, C. its self -capacitance, and 

G, C, are two known fixed condensers. 
First we switch in C, and tune the oscillator 
to resonance. The well -known frequency 

1 

formula is f - 
2xVLC 

The above formula shows that for a given 
frequency the product of L x C is constant. 
Since the frequency of the oscillator and 
that of the tuned circuit are equal we may 
write L (CI -f- C,) = L,X where L, is the 
oscillator coil inductance and X is the oscil- 
lator condenser capacitance. L and L, must 
be in the same units. Likewise for C,, C. 
and X. 

Switching now to C, and tuning for 
resonance again, we may write L (Ce + Co) 
= L,Y where Y is the new oscillator capac- 
itance value. Subtracting from the first 
formula we easily obtain 

L (C, -C,) =L, (X - Y) 

or L = 
L, (X - Y) 

C, -C, 
For convenience we make G = 2C and the 

L, 
formula becomes L = - (X - Y). The 

C, 
inductance is then proportional to the dif- 
ference of the capacitance readings. 
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For complete ease of operation we might 
make L. = C,. If the oscillator condenser 
is directly calibrated in capacitance units, 
the unknown coil is simply the difference as 
read on the dial. It is also possible to make 
L, /C, equal to, say 1/50, in which case the 
calibrations on the condenser may be 1/50 
that of the actual capacitance value. Small 
numbers on the dial may be much more eas- 
ily handled, of course, so that the latter pro- 
cedure will be followed. 

The oscillator condenser used in this par- 
ticular instrument is of the straight -line ca- 
pacitance type (semi -circular plates) having 
a range of50 -250 mmf. As mentioned in 
the previous paragraph we may calibrate it 
in units from 1 -5 if L, /C, equals 1/50. 
Straight -line capacity condensers were 
widely used in old -time receivers and are 
probably readily available. The calibration 
may be done in accordance with the recent 
capacitance- measuring articles in Radio - 
Craft. Because of the straight -line capaci- 
tance characteristic the calibration will be 
linear and only a few known points are re- 
quired. Fig. 4 shows a good arrangement 
of the final form. The point "1" corresponds 
to 50 mmf. and the "5" on scale A corre- 
sponds to 250 mmf. 

For highest accuracy, the calibration 
could be done after the condenser has been 
wired into the circuit so that all stray ca- 
pacitances are accounted for. 

Scale B on the condenser is used to ex- 
tend the available range. When the first 
scale is in use 

L, 1 

C. 50 
and for the second scale we make 

L, 1 

C, 10 

so that a multiplying factor of 5 is obtained. 
The values of C, and C, are fixed at 40 and 
20 MMF respectively. This fixes the oscil- 
lator coils at values of .4 and 2. microhen- 
ries respectively, for scales "A" and "B." 

We know that, at point "1" on scale A 
the capacitance is 50 MMF and that the 
coil has a value of .4 microhenry. Using 
the well -known frequency formula we find 
that we should obtain a frequency of 35.6 
Mc. at point "1" on scale A. Now with the 
same coil and a capacitance of 250 MMF 
(point "5 ") a frequency of 15.9 Mc. should 
be obtained. 

This gives us several methods for cor- 
rectly designing the all -wave oscillator. We 
may calibrate the straight -line condenser 
(including associated wiring) and then 
wind the coil to cover the required frequen- 
cies at both ends of the dial. Or we may 
first wind the coil to specified value (.4 
microhenry) and then find the proper point 
on the condenser to bring in the correct 
frequency. The tuned plate coil determines 
the oscillator frequency, the grid coil being 
untuned. 
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Scale B is used when our oscillator coil is 
2 microhenries (multiplying factor of 5). 
Calculating the frequencies at each end of 
the dial now we obtain 15.9 and 7.12 Mc, 
respectively. 

Multiplying factors carry the range high- 
er as shown in the table Fig. 5. For instance, 
an oscillator coil of 4 microhenries being 
10 times larger than the original for the 
A scale multiplies this scale by 10. To 
multiply by 100, however, it is found that 
the oscillator coils become large and may 
exhibit large self- capacitances compared to 
Cs and C,. For this reason, C, and C, are 
made 400 and 200 MMF. for this range. 
With C, made 10 times larger, L. must be 
made 1000 times larger to obtain a multi- 
plying factor of 100. The table eliminates 
the need for calculating the constants for 
the different ranges. 

Note the convenient arrangement for 
scales C and D. C is the band- changing 
switch for the six coils used. D switches 
in the two sets of Cs and C, as described. 

In obtaining the values for each CI and 
C, the following procedure is followed, 
(Fig. 4). In order to take into account the 
various stray wiring capacitances, each of 
these condensers is in reality a small fixed 
condenser in shunt with a small trimmer 
which is varied until the required value is 
reached. 

In setting up the instrument the follow- 
ing procedure is a good one. The variable 
oscillator condenser may U2 calibrated (with 
coil disconnected) at 50, 100, 150, 200, 250 
MMF, giving points 1, 2, 3, 4, 5. The smaller 
divisions are marked off with equal spacing. 
Now Cl and C2 are adjusted to proper 
values. Stray capacitances are taken into 
account by measuring them after they are 
properly connected into the circuit. As men- 
tioned before CI and C2 are 40 and 20 
MMF respectively, except for the two 

(Continued on page 702) 
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WE have seen that a subject of ex- 
treme importance in high -fidelity 
audio reproduction is that of pro- 
viding favorable acoustic condi- 

tions at the studio or auditorium. Also 
worthy of equal consideration is the proper 
placement of microphones with respect to 
the program sources. 

In broadcasting's younger years, it was 
commonly accepted procedure to use several 
microphones at various locations to pick up 
a program, particularly when working with 
large groups of performers. This seemed 
necessary at the time due to the low sensi- 

Fig. I, left- Directional characteristic of velocity mike. Figures on side are 
degrees. Fig. 2, above -Set -up for vocalist with piano, players, or for orchestra 

and vocalist. 

PLACING THE MIKE 
IN SOUND STUDIOS 

By DON C. HOEFLER 

tivity and inherently high noise level in the 
"telephone transmitters" of that era. How- 
ever, it was found that the outputs of the 
microphones, when used simultaneously and 
fed into a common amplifier, were consid- 
erably distorted, due to phase differences 
in the sound waves arriving at the various 
microphones. Therefore, the advent of more 
sensitive and less noisy microphones natu- 
rally led to single- microphone techniques. 
In modern practice, the microphone is placed 
at such a distance from the group that it 

alone is usually able to provide 
the desired acoustic balance. Thus 
the practice of using several micro- 
phones simultaneously, with ac- 
companying phase distortion, is 
avoided. Of course, when a certain 
desired emphasis can in no way 
be given a particular group 

C¡>UDIENCE ] 
C 

when using a single microphone, it may be- 
come necessary to fade in one or more addi- 
tional mikes at certain times. This is done 
only during the time interval that the prom- 
inence is desired, to stress a certain vocalist, 
instrumentalist, announcer, or sound- effect. 
Absolute control of the individual micro- 
phone circuits in this arrangement must be 
exercised by a competent engineer at the 
control -room mixing panel. Furthermore, 
extensive rehearsals and remote listening 
tests will usually IT required to achieve the 
desired effects and proper balance of the 
several input circuits. 

The volume ranges of various musical in- 
struments denote their combination into sev- 
eral general groups, each instrument in a 
given group being placed approximately 
equidistant from the microphone. The first 
group usually contains the violins, violas, and 
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Fig. 3, left -The highly directional cardioid microphone, used in most stage instal- 
lations. Fig. 4, above -How ifs directional characteristics are used in theatres 

and dance halls. 
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cellos; .the second group, the piano, harp 
clarinets, and flutes ; the third group, the 
oboes, bassoons, English horns, and 
(French) horns; the fourth group, the 
doublebass (string bass), tuba, and per- 
cussion section ; the fifth group, the trumpets 
and trombones. In dance bands, the guitar 
is in the first group, the saxophones in the 
second or third, and the banjo in the fourth. 

The directivity characteristic of the veloc- 
ity or ribbon microphone is shown in Fig. 1. 

It is evident that this instrument is markedly 
directional, a property which is practically 
independent of the frequency. This is of con- 
siderable advantage in remote broadcast 
pick -ups and public -address locations, since 
extraneous sounds arriving from side direc- 
tions will have little effect. Therefore, there 
is allowed more than a little improvement in 
balance, clarity, selectivity, and all- around 
naturalness. The speaker, vocalist, or musi- 
cal instrument should not be placed closer to 
the microphone than 2 feet, and a distance of 
3 or 4 feet is preferable. Neither should the 
microphone be placed closer than 3 feet 
from any solid reflecting surface. At shorter 
distances there is a tendency toward "boomi- 
ness." At (a) of Fig. 2 is seen a common 
set -up used for a vocal soloist and piano . 

accompanist. This arrangement permits the 
two performers to face each other, which 
allows for better coordination of timing and 
cuing. For any dramatic presentations, as 
shown at (b), the bi -directional character- 
istic may be used to its fullest advantage, as 
the actors may be grouped about the micro- 
phone at the proper distances and positions, 
and all have practically unlimited freedom 
of movement. The dance band set -up shown 
at (c) allows fine balance, and permits the 
principals to coordinate their actions to the 
part each has on the program. For example. 
the announcer, band leader, and vocalist, all 
may take the position before the micro- 
phone and facing the orchestra, at the vari- 
ous times each of their particular parts may 
be called for. In public -address applications, 
this microphone may usually be placed with- 
in 3 or 4 feet of the speaker, but it is impera- 
tive that the direction of minimum sensitiv- 
ity is toward the loud- speaker system. 

In many studio and public- address appli- 
cations, it is desirable to eliminate the pick- 
up of unwanted sound in the rear of the 
microphone, such as crowd noise or rever- 
beration roar and echo. The "cardioid" or 
unidirectional velocity microphone is very 
useful for such purposes. As shown in Fig. 3, 
this instrument was designed to pick up 
sound arriving from one side only, while al- 
most completely rejecting sound from the 
other side. The angle of useful pick -up is 
approximately 150 degrees. As with the bi- 
directional type, the source of sound should 
never be closer than 2 feet, with 3 or 4 feet 
preferred. Although this microphone may be 
used in many types of studio work, it is of 
particular advantage in the case of stage 
plays, auditorium studios, and in remote 
pickups at theaters, ballrooms, and night 
clubs, where crowd noises may present a 
serious problem. By placing the microphone 
with its "dead" side toward the audience, a 
20- decibel discrimination will provide the 
desired attenuation of audience noise. Fig. 4 
shows typical set -ups for plays and dance 
orchestras. 

In the final analysis, the only satisfactory 
reproduction of sound is that which presents 
a pleasing effect to the human ear. Thus the 
sound engineer must give due consideration 
to the physiological process of hearing as 
well as the physical properties of the sounds 
being reproduced. Therefore, the final proof 
of the value of any microphone set -up lies 
in actual listening tests over a high -fidelity 
monitoring system, conducted by one who 
has a trained ear for music and experience 
in the determination of high -quality sound. 
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"Metered Sound" 
Muted Megaphone Helps Fit Hearing Aids 

TESTS for fitting hearing aids have 
been considerably simplified by a de- 
vice described by Drs. Walter Hughson 
and Eva Thompson in a recent issue of 

the Journal of the American Medical Asso- 
ciation. It is an ordinary acoustic mega- 
phone, suitably muted by four felt disks, of 
such size that when placed in the mega- 
phone they will be spaced at equal intervals 
along the flare. 

Apparatus for producing sound which can 
be accurately varied in volume is much 
rarer than accurate sound -measuring and 
analyzing equipment (though certainly . no 
harder to design or manufacture). Espe- 
cially is it likely to be lacking in the offices 
of the usual ear, eye, nose and throat spe- 
cialist who is commonly responsible for 
prescribing and fitting the hearing aid. 

Lacking correct apparatus, the practice 
is to test the patient by repeating words 
or sentences at progressively lower inten- 
sity levels, or moving farther from the pa- 
tient and repeating them at the same level. 
This method may be grossly inaccurate. It 
is extremely difficult to control the voice 
to give various gradations of intensity, and 
when walking away from a patient there 
is an instinctive tendency to raise the voice. 
It has been found, however, that it is easy 
to maintain a relatively constant loudness 
for direct conversational speech. 

The muted megaphone offers a tech- 
nique which takes advantage of the con- 
stant volume tendency of the conversational 
voice. The person making the test talks in 
a normal tone, which is attenuated by plac- 
ing one, two, three or four of the disks 
in the megaphone. 

By careful and accurate acoustic meas- 
urement it has been found that at a dis- 
tance 6 feet from the speaker normal con- 
versational voice is amplified 20 decibels 
by the use of a 2 foot megaphone. if the 
megaphone is damped or "muted" by the 
placement of specially designed felt disks, 
the voice is attenuated or reduced from 10 
to 15 decibels for each disk. With four disks 
in place the voice is attenuated to a level 
at which only the normal hearing person 
can understand the spoken words. 

Conversational 
voice is from 40 to 50 
decibels a b o v e the 
normal threshold.The 
unmuted megaphone 
increases it 20 deci- 
bels more or from 60 
to 70 decibels above 
the normal threshold 
and an even greater 
increase may be ob- 
tained by shortening 
the distance between 
the megaphone and 
the patient which 
may be necessary in 
the case of the pro- 
foundly deafened in- 
dividual. If each disk 
gives an attenuation 
of 10 to 15 decibels. 
the maximum attenu- 
ation of the four 
disks is approximate- 
ly 50 decibels. Meas- 
urements have been 
made to determine 
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whether there was frequency discrimina- 
tion. This does not occur to any appre- 
ciable extent. In order to eliminate leakage 
of sound outside the megaphone a sponge 
rubber cushion is placed around the mouth - 
piece. The disks are constructed of one -half 
inch felt backed by wire mesh for support, 
with a knob in the center to facilitate place- 
ment and removal. Two strips of tape are 
placed lengthwise inside the megaphone 
to keep the felt disks in place. 

The patient is seated in a chair 6 feet 
from the unmuted megaphone and asked to 
repeat the test sentences spoken by the ex- 
aminer through the megaphone. The con- 
versational voice is either attenuated by the 
placement of the felt disks inside the mega- 
phone or made louder by shortening the 
distance between the megaphone and the 
patient, until a point is determined at which 
at least 60 per cent of the sentences can be 
repeated correctly. This distance is re- 
corded and maintained throughout the rest 
of the test. 

A hearing aid is then placed on the pa- 
tient's ear, the type of aid and the ear on 
which it is used having been determined by 
previous audiometric tests. One or two of 
the smaller felt disks are placed in the 
megaphone, sentences again delivered to the 
patient and adjustment of the volume con- 
trol of the hearing aid made. 

According to the minimum requirements 
for acceptance by the Council on Physical 
Therapy of the American Medical Asso- 
ciation, an electrical hearing aid shall im- 
prove at least 30 decibels for speech the 
hearing of the deafened ear for which it 
is prescribed or fitted. If the patient can 
understand speech with three disks in place 
the aid is supplying a completely adequate 
gain of more than 30 decibels. If speech is 
not intelligible with the three disks the aid 
is inadequate. Four disks in place would 
mean a gain of about 50 decibels and is the 
maximum any hearing aid can give without 
distortion. In most instances this amount of 
gain is not necessary. 

This method should be used, of course, 
only when accurately controlled electrical 
equipment is not available. 
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TRANSMISSION LINS 
By M. N. BEITMAN 

THE increase in the ice of higher radio ire - 
queneies for television, frequency modulation, 
and radio locator -detector apparatus is 
forcing radio servicemen to become acquaint- 

ed with subjects previously considered outside 
the servicing field. Trausnrission lines is one 
such subject. Any electrical. line which guides 
lower between two points and has its physical 
(actual) length in the order of the electrical 
wave length being employed, is considered a 
transmission line. For complete understanding of 
the theory of transmission lines and their appli- 
cations. a certain amount of college mathematics 
is essential. However, a good general idea of 
the behavior and uses of transmission lines can 
be obtained from this non -mathematical explana- 
tion. 

Transmission lines are used mainly for 
coupling the antenna to a transmitter which may 
be located some distance away. Besides this pri- 
mary application, lines are used as impedance 
matching devices (like transformers) ; in place 
of lumped series or parallel tuned circuits, as 
all types of filters; and for high frequency 
measurements. To understand how these func- 
tions are obtainable from lines which at lower 
frequencies (audio or 60 -cycle power frequen- 
cies) are considered simply as conductors of 
electricity possessing only resistance, some new 
concepts must be introduced. 

Even a straight short piece of wire has both 
capacitance and inductance. Focus your atten- 
tion on a very tiny piece of the wire at one end 
and another tiny piece of this same wire a short 
distance away. Certainly these metal pieces 
(parts of the wire), as such, are separated by 
the wire between them which in turn may be 
considered as a resistor. This wire does have re- 
sistance and this resistance produces a voltage 
difference (drop) between the two tiny parts 
of the wire. The two tiny pieces of wire form 
also two plates of a condenser, with the sur- 
rounding air acting as the dielectric. No fixed 
quantity of air, or any special section of air, 
'serves as the dielectric, but all air (and all other 
Insulators in the universe for that matter) serve 
as the dielectric of this condenser which we 
have just described. In a similar fashion, all 
other tiny portions of our wire, form condensers 
with each other. 

In a like manner, it can be shown that the 
magnetic field produced by any infinitesimally 
small portion of the wire, cuts other sections 
of the wire and the effects of self -inductance 
are present. We begin to see that any wire which 
may form a transmission line has, besides re- 
sistance, capacity.- and inductance. Also the leak- 
age present may be expressed as conductance. 

Let us connect two adjacent, parallel wires 
to a high frequency generator (a radio trans- 

Supreme Publications, Chicago. 
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Specimens of co -axial cable, and a line of it on a turnstile antenna. 

mitter will do). In a practical experiment, these 
parallel wires (or line) could he made by 
mounting two lengths of copper wire on sup- 
porting insulators, so arranged that the wires 
would run parallel, perhaps two inches apart. 
The line could be coupled to the transmitter 
by being connected to a link coil placed near 
the final tank coil. 

The electrical energy proceeds along the line 
at a definite rate. If our transmitter is producing 
a sine wave shaped voltage, as is the usual case, 
sine wave currents and voltages occur at all 
points along the line but with the actual instan- 
taneous values at time displacements which de- 
pend on the distance from the generator. 

The end of the line may reflect voltage and cur- 
rent waves. These may reinforce or reduce the 
original waves. In particular, if the line is an 
odd multiple of a quarter wave length (1/4, 3/4, 
5/4 of a wave length) and is properly terminat- 
ed for the purpose, the reflected energy will 
be in phase with the new forthcoming waves, 
and large standing waves will be developed. 
These standing voltage waves can be detected 
with a neon bulb, while the current standing 
waves can be observed with a pilot bulb con- 
nected to an exploring single turn loop. The 
voltage and current standing waves are 90 elec- 
trical degrees out of phase. See Fig. 1. 

The fields produced by the two wires of a 
line oppose each other and very little radiation 
takes place. The main losses are the actual re- 
sistance losses of the conductors used. A resonant 
line, therefore, has small losses and a high Q. 
As the two wires of a resonant line are spread 
apart, radiation increases. Radiation resistance 
(losses of energy from the system because of 
radiation) a :so increases. Radiation can be pre- 
vented by using a coaxial cable. Such a cable 
may be flexible or solid and has one small wire 
conductor completely surrounded by (but in- 
sulated from) a conducting tube serving as the 
second conductor. The characteristics of coaxial 
cables depend primarily upon the ratio of the 
inside diameter of the pipe to the diameter of 
the center wire, and upon the dielectric. 

If the line we used for our explanation were 
infinitely long (that is, continued without an 
end), there would be no reflection from the far 
end, since this end would never be reached. 
There would be no standing waves on the line 
for any frequency since there would be no re- 
flection. In looking into the line, the generator 
would see a definite value of impedance which 
depends on the spacing of the conductors, size 

(Continued on 673) 
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Fig. I -A simple transmission line, showing 
the physical and electrical characteristics. 
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STAGE -BY -STAGE TESTS 
Your Signal Generator Will 1 -lelp You Find Hidden Troubles 

HL signal generator is a rueful tool. 
It can be employed for other purposes 
besides alignment of a receiver. In 
stage -by -stage testing it permits in 

many cases rapid diagnosis of the trouble. 
In Fig. 1 the diagram of a typical radio 
receiver is shown. Let's use the stage by 
stage technique in trouble shooting in this 
set. 

First, by using the audio modulation sig- 
nal of 400 cycles per second, we can test 
the audio section. We may connect two leads 
from the audio tip jacks on'the generator to 
the two outside terminals of the volume 
control (R -26 in Fig. 1), with the receiver's 
volume control set at minimum. Now, if 
gain is brought up by advancing the control, 
the audio note should be heard. If it is loud 
and clear we know the audio stages are 
working properly.lf the note is not heard 
the generator prods can be shifted to the 
grid of the 6K5 and ground. Should the 
signal now be heard, we might look for an 
open in condenser 28. 

Let's assume that no signal was heard 
with the generator connected to the 6K5 
grid and ground but that a signal does get 
through with the generator connected to the 
6F6 grid and ground. We would suspect an 
open in C -34, or possibly sonic defect in the 
6K5 stage, such as a bad 6K5. an open in 
its grid or plate circuit, or possibly a short 
circuit from grid to ground. 

All of these conditions would be possibil- 
ities. In finding the trouble we would elimi- 

By ,I \t;K KING 

nate, in a step .step process of reasoning 
and testing, all of the possible causes of the 
trouble. For example, whether C -34 is open 
or not can readily be determined by shunt- 
ing a new condenser across it and ob- 
serving the results. Whether there is a 

short from grid to ground can be deter- 
mined by inspecting the wiring and by us- 
ing an ohmmeter. By indicating the defec- 
tire stage or section of the set, the gener- 
ator technique speeds up the work and you 
don't need to test every circuit with the 
volt -ohmmeter. 

But suppose even the grid -ground connec- 
tion in the 6F6 stage does not produce an 
audible response in the loud- speaker, what 
then? \Ve may look for trouble in the 6F6, 
in the parts of the 6F6 stage, or possibly in 
the loud- speaker. Shifting the generator con- 
nection to the plate and ground in the 6F6 
stage will show whether the speaker is 
working. If we hear a signal now, we know 
that the trouble lies between the 6F6 grid 
and the 6F6 plate. The lack of gain might 
be due to an open in the 6F6 grid circuit, a 

short from grid to ground, a weak emission 
6F6 or possibly lower than normal heater, 
plate and screen voltages. A voltage test 
would quickly show the conditions in the 
6F6 stage. 

Because voltage measurements generally 
show the nature of the trouble quickly the 
signal generator technique is usually used 

only when there is some obscure or diffi- 
cult condition to trace, such as distortion. 
However, the signal need not, necessarily, 
be furnished by a serviceman's signal gen- 
erator. In a sense, a record player of the 
crystal pickup type is a generator, and such 
a record player is a handy thing to have 
around when checking for volume and dis- 
tortion. The output of the record player can 
be fed to the two end terminals of the vol- 
ume control (R -26) in a set such as this 
one, to provide an audio signal for checking 
purposes. If it is found that no distortion is 
heard when this is done, the trouble defi- 
nitely is localized in some stage ahead of 
the audio input stage, which is a very use- 
ful bit of information to have. 

The distortion is shown up in many cases 
by a changing of the note of the audio gen- 
erator signal. It is somewhat easier to de- 
tect a change in a single frequency note than 
it is to detect a change in a composite signal 
such as the musical output signal of a rec- 
ord player or the music and voice modu- 
lated signal of a radio station. Therefore, 
we can check readily by shifting the gener- 
ator connection along from grid to ground 
on each stage, being sure to use a blocking 
condenser to prevent disturbing any D.C. 
circuits. Unless the generator has larger 
than usual output, it may be found some- 
what difficult to test the detector circuit by 
feeding in a signal to the plate and ground 
of the 6K7 I.F. stage. In many cases a weak 

(Continued on page 689) 
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Fig. 1 -The Philco 38-7, 38 -8 and 38 -9, a typical radio receiver shown here to demonstrate the technique of stage -by -stage testing. 
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ELECTRON POWER PACK 
A Real D. C. Transformer with No Iron -Cored Parts 

ALL radio and electronic equipment 
operates by virtue of the D.C. power 
furnished by the power-supply stage. 
Except in the case of dry -cell bat- 

teries, banked to provide the necessary volt- 
age, or in the use of the greatly decreasing 
D.C. power lines, high -voltage D.C. can 
be provided only by rectifying A.C. or 
converting battery D.C. into A.C. by me- 
chanical rotary or vibrating methods, then 
later rectifying in the usual manner. 

We are concerned here with providing 
high -voltage D.C. from a secondary lead - 
acid or similar cell. To avoid using me- 
chanical means of raising the voltage (be- 
cause of its large first cost and wear of 
moving parts) we will have to raise it elec- 
tronically. This brings up interesting con- 
siderations. 

Direct current is unique. Except during 
the instant it is switched on or off, its flow 
through a transformer produces a steady 
magnetic field, which prevents the energy 
transfer required to raise the voltage. D.C. 
voltage may he reduced by dropping it 
through a suitable resistor, but it cannot 
be raised by merely passing it through some- 
thing else. A.C. can be raised, but D.C. 
cannot. 

Fig. I -This pack consists of an oscillator 
and a rectifier, and may have only one tube. 

How, then, is it possible to operate a 
radio receiver on a farm with only the 32- 
volt D.C. farm battery, or an automotive 
radio- transmitter in a boat with its 12 -volt 
marine battery, when the tubes in that 
equipment require voltages of 90 or more 
volts (D.C.) ? 

The answer is: A low- voltage power - 
oscillator is operated directly from the 
battery, providing high reactive voltages 
in its output, rectified to produce high volt- 
age D.C. 

Using a dual -purpose tube, such as the 
25A7 shown in Fig. 1 ,(with its two sec- 
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Fig.2- Oscillator 
input to rectifier, 
and output be- 
fore filtering. Fig. 
3 - The voltage 
supplied drops 
rapidly as the 
load is increased. 

By DAVID GNESSIN 

tions separated into two halves of the tube 
envelope for ease in reading the diagram), 
with one section acting as oscillator and 
the other section as diode rectifier, the 
power- supply stage is made as simple as 
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(AUTHOR'S NOTE: Probably the only ELEC- 
TRONIC means of raising a low D.C. voltage 
to the high voltage D.C. necessary to operate 
electronic equipment ie the POWER- OSCIL- 
LATOR /RECTIFIER method described herein. 
With not a single moving part it is a radical 
departure from the conservative methods of pro- 
viding power -supply from a low D.C. source. Its 
analysis is described in detail.) 
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any other method, with the distinction of 
having no moving parts, ergo frictionless! 
With the possible exception of the archaic 
electrolytic interrupter this method has not 
been adapted for commercial use up to 
this time. 

The primary source is a storage battery, 
shown in the diagram as a 24 -volt lead - 
acid battery. This type was selected to best 
demonstrate the operation of the 25A7 
tube. Batteries of other voltages may of 
course be used, if their voltage is equal 
to the filament voltage of the tubes utilized. 
For example, the 12B8 tube could be used 
with a 12 -volt battery. 

The battery supplies both "A" or fila- 
ment voltage, and "B" or plate voltage, 
from the saine positive and negative ter- 
minals. In the description following, the 
letters "A" or "B" will be utilized to desig- 
nate filament or plate circuits, respectively, 
although it will be remembered the voltages 
are taken from the same battery in each 
case. 

The heart of this power supply is the 
power- oscillator circuit. This is the left 
section of the tube shown in Fig. 1. Refer 
to it frequently when following the de- 
scription. In this manner, its operation will 
be made very clear. 

If you know what an electron does. and 
how it can create a magnetic field, follow 
the description carefully, with frequent 
glances at the diagram, and you'll have no 
difficulty in understanding how the circuit 
works, and why it does what it does. 

When the filament is heated, the cathode 
-connected to the negative end of the B 
battery, evaporates electrons, which are 
drawn to the plate because of its positive 
charge (it is connected to the positive end 
of the B battery). Electrons go from the 
plate through L, back to the battery. 

We can ignore the part played by the 

2S0 

TYPICAL REGULATION 
CURVE 

0 
0 1 2 3 4 5 6 7 8 

OUTPUT CURRENT IN MILLIAMPS 

screen and suppressor grids. Though they 
are important, they are not necessary for 
the purposes of this explanation. The con- 
trol grid is important in the action we are 
describing. It is connected (through L. and 
the grid -leak condenser combination R, and 
CO to the cathode, and hence is at the 
same voltage. But L. is closely coupled to 
L,, through which a current is now flowing. 
As this current increases, a magnetic field 
is set up around L, and also I -e. Now watch 
what happens! A voltage is induced in La, 
whose windings are in such a direction 
that this voltage will make the grid end 
of the coil positive and the cathode end 
negative. But as the grid becomes more 
positive, electron flow through the tube in- 
creases, which increases the flow in L, 
the magnetic field around it, and conse- 
quently drives the grid still more positive! 

Obviously the current through the tube 
cannot just keep on increasing. Several 
things, such as the limit to the cathode's abil- 
ity to emit electrons, the increase in grid volt- 
age toward the battery's limit, and the drop 
in plate voltage due to the increasing cur- 
rent bucking the impedance of coil L,, put 
a limit to it. Thus the current through the 
tube and coil is soon at a maximum, and 
stops increasing. It cannot remain steady, 
though. Just as soon as it stops increasing, 
the voltage on the grid is no longer influ- 
enced by it. (Remember that only when a 
magnetic field around a coil is increasing, 
or decreasing can it induce a voltage.) So 
the positive voltage on the grid begins to 
disappear as it starts to return to its orig- 
inal condition of equi- potential with the 
cathode. 

As soon as the grid starts to become more 
negative, less current can flow through the 
tube. The magnetic field around the coils 
starts to decrease, and a voltage is induced 
in L. which causes the grid to become wore 
negative. This continues till the current 
drops to zero, when of course there can 
be no magnetic field around the coils and 
no action on thegrid, which by this time 
is far negative as compared to the cath- 
ode. As the piled -up electrons on the grid 
start to flow back to the cathode, the grid 
becomes more positive, and the whole cycle 
starts over again. 

This is a condition of steady oscillation. 
Because the condenser -coil combination L,- 
C, likes to charge and discharge at a definite 
frequency (a definite number of times a 
second), it is easiest for the tube to oscil- 
late at that frequency. That is why we have 
G as well as L. The grid -leak, R is used 
to keep the grid at an average negative 
potential when the tube is oscillating. Every 
time the grid goes positive it gets a few 
electrons from the cathode - becomes a sort 
of plate, in other words. As these electrons 
flow off through R,, the voltage drop gives 
the grid sufficient bias for best operation. 
C, is simply to let the rapid pulses (of radio - 
frequency) current around R,, whose oppo- 
sition to their flow might be great enough 
to stop oscillation. 

Coil L, is also coupled closely to L,. By 
means of its condenser G, it may be tuned 
to resonance with the oscillating circuit. Its 
impedance to the rapid alternating currents 

(Continued on page 690) 
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World -Wide Station List 

RADIO is following American soldiers 
of the Allied Expeditionary Forces as 
they move into Europe, with a service 
unlike anything ever attempted before 

in military history. The BBC has inaugu- 
rated the broadcast of many kinds of Amer- 

lh;rhtrrl by LI.\lh:li li. 'l:l,l,l';li 

ican and British program material to the 
troops on, the continent. This set -up is un- 
der the joint supervision of radio personnel 
of the United States, Britain and Canada. 
News broadcasts are transmitted every 
hour, and are given priority over other 

types of program material. The schedule 
is for seventeen hours daily starting at 
5:55 am, British time. 

Following is the present schedule of the 
news broadcasts by the BBC. All times are 
Eastern \Var Tinse. 

Time Frequency Call Time Frequency Call Time Frequency Call 

6:00 to 6:02 am 
7:00 to 7:15 am 
9:00 to 9:10 am 

11:00 to 11:15 am 
12 noon to 12:15 pm 
5:00 to 5:02 pm 
5:45 to 5:50 pm 

5:59 to 6:00 pm 

6:45 to 7:00 pm 

1.68 
1.68 
5.31 
5.31 
5.31 
1.68 
1.93 
9.58 
1.68 
2.69 
2.88 

11.93 

GRG 
GRG 
GSP 
GSP 
GSP 
GRG 
GVX 
GSC 
GRG 
GRX 
GRC 
GVX 

9:00 to 9:10 pm 

10:00 to 10:01 pm 

9.58 
9.69 

11.68 
2.88 
9.58 
6.11 
7.26 
9.69 
2.88 
6.01 
9.69 

GSC 
GRX 
GRG 
GRC 
GSC 
GSL 
GSU 
GRX 
GRC 
GRB 
GRX 

10:45 to 11:00 pm 

12:30 to 12:45 am 

2.88 GRC 
6.01 GRB 
9.58 GSC 
6.11 GSL 
7.26 GSU 
7.12 GRM 
2.88 GRC 
9.51 G58 
6.15 GRW 
9.58 GSC 
6.11 GSL 
7.26 G5U 

The BBC gives a complete review of 
their programs daily at 10:15 am, 2 pm, 
5:15 pm, and 10 pm. Also Sunday, Wednes- 
day, and Friday at 8:15 pm ; Monday, Tues- 
day, and Thursday at 8:20 pm ; and on 
Saturday at 9:30 pal. 

In the near future, the publishers of 
Radio -Craft will make an award of a Listen- 

Post Certificate to active observers who are 
sending in reports regularly. These are now 
being printed, and will be ready for mailing 
soon. \Ve can still use monthly reports from 
a few more observers ; so if you wish to 
become associated with us, please write. 

If you dig up any information on any of 
the new Allied Nations radio stations in 

Europe, let us in on it. In this way we can 
get it to all of our readers and short-waves 
fans. Also remember that only through your 
reports can we keep our station list and 
schedules up to date. Due to conditions, we 
can keep in constant correspondence with 
only about half the total number of broad- 
cast administrations in the world. 

Mc. Call Location and Schedule Mc. Call Location and Schedule Mc. Call Location and Schedule 

5.145 PMY BANDOENG, NETHERLAND IN- 
DIES; heani it 0:45 pm. 

5.900 LRSI BUENOS AIRES, ARGENTINA. 
5985 XGOA CHUNGKING, CHINA; IO am to 

1:45 pm. 
6.025 AFHQ ALLIED RADIO -ALGIERS; heard 

relaying "Voice of America' at 
5 pm. 

6.040 WRUW BOSTON, MASSACHUSETTS; Cen- 
tral America beam, 9:30 pm to 
2 am. 

6.040 AFHQ ALLIED RADIO -ALGIERS; 4 to 6 
pm daily. 

6.098 ZRK CAPETOWN, SOUTH AFRICA; 
heard at 10:30 pm. 

6.100 VPD2 SUVA, FIJI ISLANDS; 1.45 to 4:30 
am 

6.165 HERS BERNE, SWITZERLAND; 9:30 to II 
pm, except Saturdays. 

6.190 - ATHLONE, IRELAND. 
6.990 XPSA CHUNGKING, CHINA; 1:30 to 

3:10 am; 7 am to noon. 
7.171 XGOY CHUNGKING CHINA; East Asia 

and South Seas beam, 7:35 to 
9:40 am; No-th American beam. 
9:45 to 11:40 am; European bear 
11:45 am to 12:30 pm; East Asia 
and South Seas beam. 12:30 to 
1:45 pm. 

7.19 COCO HAVANA, CUBA; heard in after 

7.260 GSU 
noons. 

LONDON, ENGLAND; Nor 
American beam, 8:15 pm to 
12:45 am. 

9.100 ICA NAPLES, ITALY; heard at 10:45 
pm calling CBS. 

9.520 - COPENHAGEN, DENMARK; heard 
8 to II pm; under German con- 
trol. 

9.540 VLG2 MELBOURNE, AUSTRALIA; 8:10 
to 8:45 am. 

9.646 XGOY CHUNGKING CHINA; East Asia 
and South Seas beam. 7:35 to 
9:40 am; North America beam. 
9:45 to 11:40 am; European beam, 
11:45 am to 12:30 pm; East Asia 
and South Seas beam, 12:30 pm 
to 1:45 pm. 

9.700 WRUS BOSTON, MASSACHUSETTS; Cen- 
tral America beam, 7:30 pm to 
2 am. 

9.730 XGOA CHUNGKING, CHINA; 1:30 to 
2:40 am; 6:30 to 10 am. 

9.855 KWIX SAN FRANCISCO, CALIFORNIA; 
Australian beam, I to 8 am. 

10.050 SUV CAIRO, EGYPT; heard calling New 
York occasionally on Sundays. 
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11.000 

11.040 

11.090 

11.145 

11.145 

11.410 

11.500 

PLß BANDOENG, NETHERLAND IN- 
DIES. 

CSW6 LISBON, PORTUGAL; Brazilian 
beam, 6:45 to 8:45 pm. 

PONTA DEL GADA, AZORES; 
heard at 2:45 pm. 

WCBN NEW YORK CITY; European beam, 
6 to 8 am. 

WCDA NEW YORK CITY; European beam, 
5:15 to 7 pm. 

"RADIO DAKAR" FRENCH WEST 
AFRICA; 3 to 5 pm. 

VPLIO BARBADOS, BRITISH WEST IN- 
DIES; heard testing on a Sunday 
afternoon. 

BERLIN, GERMANY; afternoons. 
ROUMANIAN FREEDOM STA- 

TION; 1:45 to 1:55 pm; 4:15 to 
4:25 pm. 

COK HAVANA, CUBA; "The Voice of 
Liberty "co- t- ri- !night. 

11.535 DZA 
11.600 - 
11.616 

11.633 - 
11.65 
11.68 
11.69 

11.7 
11.7 

11.705 

11.705 

11.71 

HUNGARIAN NATIONS RADIO; 
1:15 to 1:27 pm; Sundays, 11:15 
to 11:27 am. 

COCX HAVANA, CUBA. 
GRG LONDON, ENGLAND; 6 to 7 pm. 
XGRS SHANGHAI, CHINA; 11:15 am to 

12:30 pm. 
GBW LONDON, ENGLAND. 
HPSA PANAMA CITY, PANAMA; eve- 

nings. 
SBP STOCKHOLM, SWEDEN; 2:45 to 

3:10 am; 7 to 7:55 am; II am to 
2:15 pm; 2:30 to 5:15 pm; 9 to 
10 pm; Sundays only, Cam to 
2:15 pm. 

CBFY VERCHERES, CANADA; II am to 

VLG3 MELBOURNE, AUSTRALIA; Tahiti 
beam. in French. 1:55 am; British 
beam, 3 am. 

(Confinurd ex page 697) 

.eu!rrrratrd hg leieh n rd Idlers. Jr., Santa .4710. Calif. 

Calling all dogs ... calling all dogs ... cat at the corner of Seventh and Oak ... Hurry!" 
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Electronic Tube Symbols 
Adherence to Fundamental Principles Prevents Costly Mistakes 

IN reading or drawing radio schematic 
wiring diagrams, the tendency to ignore 
the drawn symbol and to rely upon the 
written designation to explain the tube's 

function is very strongly manifested. 

By CARL E. WINTER 

be left out of the symbol, it must be shown 
so that the engineer or technician can tell 

NEATER OR DIRECTLY 
HEATED CATHODE 

PLATES 
( ANODES 

C 

O 

X 

INDIRECTLY 
HEATED CATHODE 

EXTERNALLY CONNECTED 
ELEMENTS 

d 

GRIDS 

b 

INTERNALLY CONNECTED 
TUBE ELEMENTS 

e 

COORDINATION 
OF SYMBOL 

AND TUBE SOCKET 
DRAWING 

f 

Fig. I- Standard methods of showing internal 

The reason for this is obvious. Many tech- 
nicians and engineers lack the practice to 
fully interpret tube symbols and thus gain 
the greatest efficiency and speed in work- 
ing with blueprints. 

It is not always true that a tube sym- 
bol indicating a diode's function should be 
drawn as a diode. If the tube used is a 6Q7 
and only the diode portion is used in the cir- 
cuit application, the tube symbol must, none 
the less; be drawn representative of the 6Q7 
tube. 

If a tube possesses two plates for fullwave 
rectification and only one is used as shown 
by the schematic, the other cannot merely 

elements in tubes, also a tube base diagram. 

at a glance wh.,t type of tube is actually 
used and can quickly estimate its operating 
characteristics and circuit requirements. 
The unconnected elements of the tube should 
be terminated at the circle indicating the 
tube's envelope. 

By adhering to this method of direct rep- 
resentation, the possibility of errors get- 
ting by all concerned is greatly reduced. 

Careful use of tube symbols will also sim- 
plify the drawing of the necessary corre- 
lated tube socket, tube base, and wiring 
diagrams. 

If, for example, a 6X5 rectifier is drawn 
as a diode and marked 6X5, the reader of 

a schematic can usually identify the tube as 
possessing two plates. But if, by some error 
the legend "6X5" is not shown or is acci- 
dentally written as "6Q7 ", the tube socket 
drawings, tube base diagrams and wiring 
diagrams may all be prepared for the 6Q7 
tube's connections. Many headaches follow 
when eventually the error is discovered. If a 
tube symbol is drawn to represent a par- 
ticular tube such confusion is reduced to a 
minimum. 

Many tubes which have their elements in- 
ternally connected are used in present day 
circuits. Similarly, only certain elements of 
other tubes are actually wired to circuit 
components. These are factors which must 
not be ignored in drawing schematics. 

While it may not be essential to show 
unused elements and connections in a 
schematic they are definitely needed in wir- 
ing diagrams and tube socket drawings. 

As in most things this principle of ad- 
hering too rigidly to graphical symbolism 
can be overdone. There are only a few basic 
types of tubes although the tubes of each 
type may run well into the hundreds. The 
basic types have generally recognized sym- 
bols to represent them and if these few are 
studied and known they will serve to re- 
duce the major problems arising from tube 
symbolism in radio circuit diagrams. 

The use of graphical tube symbols in 
actual wiring diagrams is not general prac- 
tice. It is customary in this type of draw- 
ing to lay out pictorially the tube socket 
with its pin -indicating numerals and draw 
the wires leading to them. 

In this pictorial work the possibility of 
confusion is very small. Wiring diagrams 
are usually used in conjunction with 
schématics and tube socket drawings. 

Tube socket drawings picture the tube 
base itself with callouts to indicate which 
prongs are "hot" and which are not used. 

The type of illustration shown in most- 
tube manuals is not a true graphical sym- 
bol of the sort used in radio schematics. 
Rather, it serves to portray the elements of 
the tube in a simplified pictorial fashion and 

(Continued on page 692) 

DIODE 
(HALF WAVE RECTIFIER) 

ELECTRON -RAY TUBE 

(TWIN INDICATOR TYPE) 

TR10DE 

GAS TUBE 

BASIC TUBE TYPES 

TETRODE 

INDICATES 
GAS TYPE 

GAS TRIODE 

PENTODE ELECTRON -RAY 
TUBE 

1 

DIODE 
(FULL WAVE RECTIFIER) 

ELEVISION TUBE INDICATOR LAMP 

Fig. 2- Symbols for the commonest types of tubes. Slight modifications are needed for others. The cathode -ray tube is also shown. 
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TRANSMISSION LINES 
(MINWtlIIIIIMIIIIn,, 

of the wire selected and the dielectric 
employed. This impedance is called the 
surge or characteristic impedance. Suppose 
we cut our line a short distance from the 
generator. (A few feet of wire removed 
from an infinitely long line, leaves the line 
still infinitely long.) 

Looking into the infinite line remaining, 
the short line connected to the generator 
will see the characteristic impedance of 
this infinite line. See Fig. 2. Let us say that 
in this case the characteristic impedance is 
100 ohms. If we replace the infinite line 
with a 100 -ohm resistor, the short line con- 
nected to the generator will behave exactly 
the same and will not distinguish between 
a 100 -ohm resistor, or a 100 -ohm charac- 
teristic- impedance infinite line. In turn, the 
radio frequency generator connected to the 
input of our short line will see a 100 -ohm 
impedance whether the line is infinite in 
length and has a 100 -ohm characteristic im- 
pedance, or whether it is of finite size and is 
terminated in its characteristic impedance 
of 100 ohms, as in this case. This is indeed 
a simple way to increase the length of a 
line to infinity, and is of the greatest value 
in practical applications. 

ANTENNA FEEDERS 
A non -resonant parallel wire line radi- 

ates a negligible amount of energy and 
sloes not produce standing waves if it is 
terminated in its characteristic impedance. 
The effective voltage and current vary along 
an antenna, giving different impedance 
values between any two points along the 
antenna. A non -resonant line may have its 
two wires make contact to the antenna, a 
short distance on each side of the antenna 
center. By moving the contact points closer 
together or further apart, the impedance 
needed to match the line is obtained. Max- 
imum power transfer will also occur when 
impedances are correctly matched. 

A single wire transmission line may be 
used. In this case, the wire is connected to 
a point of correct impedance. This point is 
usually some distance away from the cen- 
ter of the antenna. The return circuit is 
completed through the antenna -to- ground 
capacitance. The proper adjustment of a 

I OOA CHARACTERISTIC 
IMPEDANCE LINE 

GENERATOR AND LINE 

SEE IOOA IMPEDANCE 

o -- SEES IODA 

-.SEES IOOn 

o 

---. SEES IOOn 

o= I-_ 

oz F 4' 
z 

oz f LL 
SEES IOOn z 

C- 
SEES 100n - 

SEES 
100A -+ SEES IOOA 

o 

RESISTOR 

Fig. 2- Connecting the right resistor across 
it makes the short line seem infinitely long. 
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non -resonant line can be checked by striv- 
ing to obtain absence of current or voltage 
maximum points along the line. Fig. 3 shows 
several methods of connecting a transmis- 
sion line to an antenna. 

A line a quarter of a wave length long, 
connected to a radio frequency generator 
at one end and left open at the other end, 
will behave as a series resonant circuit. For 
example, using a frequency of 300 mega- 
cycles, which corresponds to a wave length 

ANTENNA 

z 
J 

ANTENNA 

ANTENNA ANTENNA 

z 
J 

Fig. 3- Different types of antenna transmission 
lines. The Zeppelin is at lower right. 

of one meter, the line will he % of a meter 
long. At and near this frequency this line 
will behave as a series circuit similar to 
one having a condenser and coil of values 
which would resonate at 300 MC. At fre- 
quencies considerably removed from reso- 
nance, the behavior of the line and the 
lumped constants resonant circuit will dif- 
fer. In a like manner, a quarter wave 
length line short- circuited at the far end 
will behave as a parallel resonant circuit. 
Lines of a quarter wave length dimension 
are usually employed in practical circuits. 
Lines of longer physical length may be em- 
ployed, but they produce larger losses, are 
bulky, and require more material. 

A short -circuited quarter wave length line 
is often used as the tank circuit of a high 
frequency transmitter. Such a line is easier 
to adjust than a circuit made up of a: coil 
and condenser and, further, has a much 
higher Q (smaller losses) at the frequen- 
cies employed. The short circuit at the far 
end need not be made; in practice, a con- 
denser of about .0005 mfd. may be used. 
This capacity serves as a practical short 
circuit for the R.F. employed. 

At the short- circuited end, the current is 
maximum, since a direct path exists be- 
tween the wires of the line ; while the volt- 
age is minimum (zero) because of the 
short. At the generator side these condi- 
tions are exactly reversed; the voltage is 
maximum and the current is minimum. See 
the illustration of the current and voltage 
distribution. 

LINES AS TRANSFORMERS 
The voltage varies along a short- circuit- 

ed quarter -wavelength line, being maxi - 
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mum at the generator end and zero at the 
short circuit. The current variations are in 
reverse to the voltage changes. H the gen- 
erator is left connected at one end, any 
voltage from maximum to zero may be 
obtained by placing a suitable resistive load 
at a suitable point along the line. This ac- 
tion corresponds to that of a step -down 
transformer. 

Should the load be connected to the open 
end instead of the generator, while the gen- 
erator is connected to some intermediate 
point of the short- circuited quarter wave 
length line, a voltage step up will result. 
Transformers which step voltages up and 
down also match impedances. This is a 
more useful application of the line. 

Special short -circuited lines, known as 
stubs, may be used to tune out the unwant- 
ed reactive component of antennas or other 
elements, leaving only the resistive com- 
ponent to which power can be delivered at 
far greater efficiency. This is a very im- 
portant application and is used extensively 
with antennas for high frequency work. 

Radio servicemen are accustomed to vis- 
ualizing radio filters as being made up of 
condensers and inductances. Since we now 
know that lines can be made to act as series 
and parallel circuits, they may be employed 
instead. Because lines have much smaller 
losses, they form filters with much sharper 
characteristics. 

FOR MEASUREMENTS 
It is very difficult to make tests and 

measurements at very high frequencies. 
Usually these measurements must be made 
indirectly or l'y means of a comparison. 
Because the physical dimensions of a trans- 
mission line are easily measured and be- 
cause these dimensions are related to elec- 
trical properties such as frequency, im- 
pedance, etc., transmission lines serve a use- 
ful purpose for making measurements in the 
radio laboratory. 

The value of an unknown high frequency 
can be determined by connecting the source 
of energy to a line and detecting the dis- 
tance between successive voltage maximums; 
Under proper adjustments, this distance 
will be equal to one -half the wave length 
of the signal being considered. 

A weekly experimental tele -toon series, 
a cross between the newspaper comic strip 
and the motion picture cartoon especially , 
adapted for television, has been started on 
W6XYZ, Hollywood, Calif., owned and 
operated by Television Products, Inc. Char- . 

acter voices using off -stage microphones 
are synchronized with the camera focused 
on a screen where each pencil mbve of 
Frank Webb, cartoonist, is projected. 
Franklin Lacey and Shelly Mitchell por- 
tray the character voices. 

News, quiz shows, vaudeville documen- 
tary programs and other material of an 
impromptu nature made up most of the 
program material when CBS resumed live 
telecast on May 5, Gilbert Seldes, CBS 
director of television told the Television 
Press Club of New York. 

CBS, with the theory that the thing tele- 
vision does best is to bring to its audience 
the unpredicted event, has attempted to 
carry that unrehearsed, impromptu atmos- 
phere into their studio presentations, Seldes 
stated. 
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PROGRESS IN INVENTION 
Conducted by L QUEEN 

REMOTE MOTOR CONTROL 
Patent No. 2.345.778 

THIS is a device invented by J. A. Van Lam - 
meren of Eindhoven, Netherlands. to control 

automatically more than one function of a radio 
receiver. 

The two major adjustments made on a radio 
receiver are the tuning adjustment and the vol. 
urne adjustment. In sets to be operated nt a dis- 
tance it is usual to make use of a remotely 
controlled motor to perform the tuning adjust- 
ment. Volume control is had at the receiver itself, 
or by means of another long lead. 

The present invention uses only one motor to 
accomplish both adjustments. As noted in the 
illustration, the shaft is movable axially. In the 
position shown, the volume control is being en- 
gaged by means of gears 4 and 6. If the shaft 

s displaced to the right, however, the tuning 
condenser would be engaged through gears 5 and 

TWO VOLTAGES FROM ONE VIBRATOR 
Patent No. 2.347.165 

ings. Simultaneously, SI is connected through 
contact R across BI + and R- (ground). 

The electromagnet having been shorted out, 
the reed falls back on T, U, and the full battery 
voltage is now applied across P2 with current 
now flowing in the opposite direction through the 
primary. Again voltages are induced in the sec- 
ondaries, this time of opposite polarity. SI is dis- 
connected from the external terminals. however, 
so that this reversed EMF is not present at B1 -. 
The latter thus only shows rectified voltage which 
may be filtered as shown. 

During this moment, also, S2 is connected 
through T to the terminals 132- and B -. so that 
this voltage (of different magnitude than the 
first) is available. The cycle as outlined above 
then repeats. 

A third secondary SS. of low voltage, í.s rectified 
by D and led to the A terminals, where it is 
available for filament lighting of D.C. tubes. 

This circuit presents two advantages over con- 
ventional vibrator power packs. Possibly most 
important is the fact that the filaments of the 
tubes -of whatever voltage-may be directly sup- 
plied from the vibrator transformer. It is unim- 
portant whether they are of the A.C. or D.C. 
type. Second is the opportunity of obtaining two 
separate B voltages ; with, of course, the Possi- 
bility of combining them should that be expedient. 
These features might be useless in many standard 
applications (as where a 6 -volt battery is used 
with a device employing 6- volt -filament tubes) 
but in special applications might prove extremely 
useful. It would also have application for special 
arrangements such as a power supply for a re- 
ceiver and a separate supply for a transmitter 
to facilitate break -in use. 

ADEVICE 
to produce 

two different high 
voltages from one syn- 
chronous type vibrator 
has been patented by 
R. J. Aust, of Indian - 
apolis, Ind.. and as- 
signed to P. R. Mallory 
and Co. It may thus be 
used to supply plate 
voltage and screen vol- 
tage without the incon- 
venience and power 
loss of a voltage divider. 

The essentials are 
shown in the schematic. 
A 6 -volt battery may be 
applied through a typi- 
cal filter system. The 
vibrating reed is origi- 
nally at rest on contacts 
T, U. Current therefore 
flows from the positive 
battery terminal through 
T, the electromagnet. PI 
and back to the nega- 
tive terminal. PI is 
thus supplied with only 
a weak voltage. 

The reed is pulled 
away from T. U and it 
contacts R, S instead. 
This shorts out EM and 
applies the full battery 
voltage across PI, so 
that EMF's are induced 
in the secondary wind- 

8. Note that for the latter engagement, contacts 
10 and 11 close, shorting out the speaker during 
tuning. 

Energizatlon of the motor may take place by 

two different means. One is direct, so that the 
armature is drawn into the motor and the tuning 
condensers are rotated. The other means involves 
energizing the relay 12 shown in the figure. In 
this case the armature 13 is attracted, lever 14 

drops into the guide 15 and simultaneously the 
motor is electrically connected by the closing of 
contacts 16 and 17. With this means of control, 
the lever 14 opposes the tendency of the shaft 
to be displaced to the right and tuning may be 
done. 

The motor field has two distinct windings, 
either of which may be thrown into the circuit 
by proper push- button operation. Thus, the motor 
is reversible and mey rotate in either direction. 

7 

16 

IMPROVED ELECTRON LENS 
Patent No. 2.347.982 

THIS 
device is an invention of Charles H. Bach- 

man of GE suitcase electron microscope fame. 
It is designed to minimize the possibility of volt- 
age breakdown between different elements. 

In Fig. 1 we have a cathode 1 surrounded by 
an apertured element 2 through which a narrow 
electronic beam moves. Element 3 is at a high 
positive potential compared with the cathode and 
accelerates the electrons. The object to be investi- 
gated is at the center of the screen 4. along the 
microscope axis. 

The lens system L is shown composed of solid 
material except for an appropriately shaped open- 
ing to influence the electronic beam which then 
passes on and strikes the fluorescent screen 5. 

In the ordinary electron microscope, a possi- 
bility of voltage breakdown exists between the 

(Continued on page 6't9) 
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SPRAGUE TRADING POST 
A FREE Buy - Exchange -Sell Service for Radio Men 

ASK 
FOR 

THEM BY NAME 
if you appreciate the Trading 
Post Advertising Service -and 
hundreds of servicemen have told 
us that they do-we know we 
can count on you to ask for 
Sprague Atom midget dry elec- 
trolytic capacitors by name, and 
to insist on getting them when- 
ever they are available. Atoms 
are smaller, less costly, and are 
fully as reliable as the big, old - 
fashioned condensers they re- 
place. Use them universally on 
all of your jobs. They're more 
dependable -they speed up your 

work! 

FOR SALE -Precision No. 915 tubo cheek 
l'hllm all -wave sig. generator; l'Idla 02:. roltoluumeter; Rider's t theme! 

7; roil winder; green -Flyer turntable 
l'hilen 40 -516 lin -phono cabinet; "A" 
eliminator; 5' PM speakers in quantity 
Weston 697 volndnnnieter; following tube 
iu quantities. std. brands. boxed. 50 t 
200 of ea. type: ;t8, 39, 7s. a4. 41. 42, 
26. 51'40. 12.15. 615. 614, 6D6, 001. 30. 
34. 01,A. AAA. Radio. 146 -13 Northern 
Blvd.. Hushing. L. I., N. Y. 

WANTEGood. servleesblo V -O -M of 
popular make. and a -u test tarillator. Cash. 
R. St. Jurden, 309 Clinton St., Newark, O. 

FOR SALE -New Thordarson transformers: 
19P65; 19C45: 19C37; 05173; 151107; 
671/50: 195113: 193114: 840595 Stanror 
P31/25: 1'50112; l'S014: Kenyon T517; T153. 
Also me mobile 21 miter emitter etsnpl. 
with tubes; ta 832 emitter complete for 
2,4 meters; 815 ditto; National NC -200 
receiver like new. SI. A. Twitley, 505 River- 
side Drive. Essex 21, Md. 

FOR SALE -Superior 1240 tube checker. 
and Supreme 385 automatic analyzer and 
tubo checker. both 60 eyrie. Geo. A. East, 
Forest Radio & Appl. Service. 148 -150 
Forest Ave., Buffalo. N. Y. 

WILL SWAP Ridera Voltoimtyst No. 20A 
Mliehtly used. \Vitt pay din. on RCA 

I :701 
used. 

equivalent. Grand 
Mani, Service. Dolls Lake, N. D. 

FOR SALE -Portable Simpson nudtltester 
and tube tester model 440. Glenn Cheno- 
with, 909 E. Oklahoma Ave., Taukawa, 
Okla. 

FOR SALE -Donard No. 430 Pre -amp. -650 
with 4 Imps, in A -1 condition, $90. Clark 
Ross, Box 211. Ogden. Utah. 

FOR SALE OR TRADE Spent- O- I'rint 
nieie 

raph machine ulth 5 reams paper. 
n 

WIll trades plus rash for record telm/Igor; 
reorder: high-hop velocity mike, o /lick* 
0wnest1 capacity tester, 

or havyouF. gen.: 
, DIlon 1200N. 

Olive Drive, Henry° l 46, Calif. 

WANTED -One 1000 time rar. condenser, 
preferably Cardwell X.R. 1000 H.S. or Na- 
tional KM. l'.- 1000X. Frank T. Rootes, 
Ste. 2 Bar/Mail Apts., Calgary. Alberta, 

1 ' auada. 

FOR SALE -Precision dynamic Electrono. 
meter counter tubo tostor. No. 915. Used. 
but A -1 toielltion. Ihelgers Appliance Shop, 
210 W. Broadway. Red Liai, l'a. 

WANTED FOR CASH -Sig. generator in 
A -1 audition. also all kinds of tubes. 
Harold's Radio Shan, 320 S.W. Court St... 
Pendleton. Ore. 

SWAP OR SELL -American Trans. 'bul- let" mike. Will swap for late tubo tester or 
sig. generator. Also have few liard -to-get 
lobes and 12 RCA speaker. Arthur E. 
Kelly, 3 Nla Ave., Jmnaira Plais 30. 
Mass. 

WANTED -W'111 pay tacit (American mon- 
ey) for goal V -O -SI. Descrihs fully. John 
S. SlcKUight. Box 393, Niagara- on -the- lake, Ont.. Canada. 

WANTED -913 cathode ray tube; I.F. xtal 
456 ke.; 0.1 ma. meters; 13.1.0. :former; 
pair head phones. Gene Lesko. I'. O. Iton 
510. Itriston. l'a. 

WANTED -A V- T -V -Si; osellImeope, 35; large floor cabinet fo' 11Y' speaker; and 
vertical ronclings (transe, i pt tot s l of 
send classical and classhal music. 33 -1/3 
r.p.15. Pfc. Henry 31. Hotted!. 1110) S.V., 
Chicago V -Mail station; 732 W. Van 
Buren St., Chicago 7. ill. 

WANTED- ILllierafter's Sky Traveler or 
Erhephato EC -1. Cash. Pvt. A. Itnikovsky. 
Co. Ji, 1200 1,11g. (C) Bu., Camp Pickett, 
\'h'ginin. 

WANTED FOR CASH -:1ny quantity of 
014; 125A7; 125E7; 12507: 117: 1117; 

351.0: 352.3; INS: 58: 80. Also want parts 
& emit. Send list. h inn Radio Service. 
2118 Burt St.. Omaha, Neii, 

FOR SALE -Tubes. any voltage. any type. 
New -in senkst adoras. tend du you noue!? 
Edo. IL Mehl. 59411 Windsor 15,... l'hiI- 
idrlphia 43, l'a. 

NEEDED AT ONCE -Battery operated sig. 
generator- Iteadrite 557 or similar. and 
Supreme Ilagnaneter. Il im id F. Houtz, 
1305 Maple St.. Dalias, Oregon. 

FOR SALE -Variety of parts from dis- 
mantled police miner, Incl. meters, high - 
voltage luter condensers, welded transmit- 
ter franca. DI' gtnena8tme. transformers, 
etc. Write for list. Radin Division, Pollee 
Dept. highland Park 3, Mich. 

FOR SALE -Raytheon BII 125 Ma. tube 
$2.75. Johns°. Radio Service, 302 Oakwood 
St.. Austin. Mimi. 

WANTED - llallirrafter's S -27 FM -AM 
meeker or S -3I FM-AM tuner with or 
without an amplifier. Haro two Cinauda -. 
graph L \1 10 -10 speakers for saio or trade. 
A. C. Brooks, 70 Gibbs Ave.. Newport 
Inhale ldaml. 

WANTED -Sig. generator such as Rad10 
(Sty 703, Supreme 571 or cm:Patent. Rob- 
ert Kling °. ltouto 1. Woodstock, 111. 

WANTED- Connm, receiver In good work- 
ing condition for Instruction of military 
personnel. E. W. ltedwell. 11511 /C BFli 
No. 1, Ilex 221 -A, Norfolk, Va. 

WANTED FOR CASH - Clough- Itrenele 
met lIseope diagrams or instructions on 
models USIA or CItA. Vitt Taberna, 1G Innis St.. Putt ltidtmond, N. Y. 

WANTED -Goal late tube tester. also a r ltolunmeter or multi- tester. Jas. R. 
aday. 304 Wasp St., North Charleston. 
South Carolina. 

WANTED -One 5074T and 25740 or 2511;C'P tuba. Itiltie's Radio Service, 9710 
Mt. Auburn. Cleveland 4. Ohio 

FOR SALE -New 15 -watt Webster Racine 
amplifier to use with Natl. Elec. Hawaiian 
& std. guitare; 2 -614 toles; 3 -6N7: 
1- 51,41;; has 4 inputs. 1 for mike. 3 for 
guitars or pbasa. 75 DB. Neat carrying 
ease. heavy ditty speaker. Cost Ells',. W. P. 
Ilamghtoi. 3(15:9:1 Itutger tit., St. Lads 4, 
Missouri. 

WANTED FOR CASH -Sig. generator. 
preferably A.C., any make or modeL T. R. 
Brasei. Killarney. W. Va. 

FOR SALE -Portable Webster No. 92 
P.A. system. carbon mike. & carrying 
case for complete unit. Speaker lias 25' 
ext. Perfect condition. $25. V. E. Beck. 
542 No. I St.. Fremont. Nebr. 

IMPORTANT NOTICE! 
We discourage offen to buy or sell 

anything beyond the O.P.A. ceiling 
prices, and will not knowingly accept 
such ads for the Sprague Trading Post. 

WANTED -l'In -17,, r m .t-1 endi. 
lion. S /tgt. ,l amts I..t n\1'e 1b 1109 \Vasit- 
ingtun Ave., St. Joseph 43. Mo. 

FOR SALE -Slightly usai Triplett 0 -100 
m ienamperes meter No. 321. 1t11. W. B. 
Match. 324 N. 4111 St.. Albuquerque, 
New Meshy. 

WILL TRADE a )fallierafters' Sky' Buddy 
used Iras than 50 hrs. for a tube tester of 
growl make to test all tubes. Adrian Clmn- 
pelear, 17 Elder Place. Indian tread. Md. 

FOR SALE -Dearing aid in perfect condi- 
tion: also 4 auto ninths: and rame 955 acorn 
tube. 'r:u hers Radio Shop, 516 So. Cicero 
Ave.. Chicago, III. 

FOR SALE- SUWenu 85 port. tubo tester: 
Dayrad 381 K port. tube tester. teen in 
excellent tend. C. FL Rogers, 1105 Wash- 
ington SL, N.E. Minneapolis. Minn. 

WANTED - Mono recorder, also crystal 
mike. lash. Rold. Daniels. 3704 E 5th 
St., Spokane. Wash. 

TUBES FOR SALE - -Few each, unused. 
Mostly In sealed cartons, 30% elf list: 
"Ali; 45: cal, LA : A6: 6117: 610117117; 
7V75 12A; 37; 59; 2A3It. Ralph Hunter, 
12 North Street, Catskllt. N. Y. 

WANTED- Ilallhnaftcr S -20R Sky Cham- 
ii ou or S -19 Sky Buddy comm. receiver. 
S1ust be A -1 cond. A. R. Green, 3921 
Hampshire Bled,. Fort Worth 3. Texas. 

SWAP -ln -tube '38 motel Midwest chassie, 
all tubes, no speaker or tuning condenser; 
I'hilrn needs minor repair; 50. 
8_ tubes, etc.: W. E. Vlsatron; RCA photo- 
cells, Wed speakers, heavy chokes, trans., l -1` roils. It-1.- roils. phone relay, enameled 
nipper ' 5-gang heavy tuning con- 
denser; 6 -400v 8 tord. Dub. large condens- 
ers, etc. Want photo emit. or good camerae. , 

ir:that have you? Edgar D. Gravdtn, 818 
ephatt Drive, Cumberland, Sts. 

FOR SALE -S -11 Halllerafter Super Stp- 
rider with crystal, 11 tubes, 15 -watt audio 

[put, in grxal condition. without speaker. 
865. Max Shulsinger, 1205 E. 59th St., 
Kansas City, Mo. 

FOR SALE- Stautor P -10 xmltter comps 
$2:5; 3' Dumont oeclllograph Type 169. 
BfiU: Oreen Fluer dual speed recording tum- 
tr.ble. $18; RCA recording & playback unit 
with mike. $179.50; also 300 tube. all 
kinds 1.55 to 1175: also output transformers 
& power; one inn rte. 6v to 223v D.C. 
Many other items. Write for list. Bernard 
Williams, 710 futon St., Cafe/Mlle, Kan.. 

WANTED- 11Iekok No. 180x sig. gener- 
ator. Cash. Chas. F. Kolb. 150 N. 52nd 
Si., Philadelphia, l'a. 

WANTED -Sprague Master Radio Imer- 
faence Analyzer John Bennett, Unwsville, 

FOR SALE -New and used tubes, all good, 
for list and 36'-, tuf. Write for Ilst or state 
sr bat .e m 

tn 

-ed FIB plus peak preselects. plu. nurse limiter ono unit all commercial, 
00 -41( 20 tolls. homemade pack. $30: Trip- 
lett s soot generator, 810. F. K. Stevens, 
17 Plato Court, Jamais Plain 30, Mass. 

FOR SALE - llallicra([tcrs SX -23 less 
Fntker. but with tubes '8 costal. Used 
ot ly few days. Nu. 2 Rider's manual, early 
nfnimn, ii Ptah rostre transformer No. 

1 

to'. Ptah o,. choke C 40111, ditto, No. 4607. 
te irmeut eau -tor mer No. 8448 and Utah poteutioaet No. l'W 20m ohms. Kublt 

Radin Si t vice, 119 Laurel St.. LaPorte, 
ludions. 

SWAP - Factory rreondi Unned Clough - IIrrugh' 0510 ere. generator In brand new 
e lit fini witli all charts and Instructions. 

\ dill bents r n for any of follmiug: Bec - 
nd chan gr t', .\erttva 1. -C checker or C -B. brider; .Lrtmoie voltmeter; or what have 

yet? It. Lipson, Border l'aldol, loon 271. 
New Orleans, La. 

WANTED -One or two Weston or Jewell 
type 444 analysers. oaiditlon not tut im- 
portant os long as meters and electrical 
parts are In fair order. T. W. Maxon. 1711 
Poplar Gm cue St.. Baltimore 16, Md. 

YOUR OWN AD RUN FREE! 
This is Sprague's special wartime advertising service to help radio 

men get needed parts and equipment, or dispose of radio materials they 
do not need. Send your ad today. Write PLAINLY -hold it to 40 
words or less. Due to the large number received, ads may be delayed 
a month or two. but will be published as rapidly as possible. Remember 
that "Equipment for Sale" ads bring hest results. 

Different Trading Post ads appear monthly in Radio Retailing- Today, 
Radio Service -healer, Service, Radio News, and Radio-Craft. Sprague 
reserves the right to reject ads which do not fit in with the spirit of this service, 

HARRY KALKER. Sales Manager. 

SPRAGUE PRODUCTS CO., DEPT. RC -84 North Adams, Mass. 

SPRAGUE CONDENSERS 
KOOLOHM RESISTORS 

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisement/ 
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New Radio - Electronic Devices 
OIL -FILLED CAPACITORS 

The Capacitron Co. 
Chicago, Illinois 

ANEW and complete line of rectangular 
oil -type capacitors. Type BCR, has re- 

cently been announced. Beside the BCR, 
capacitors are available in the cylindrical 
can type. 

Made in standard container sizes and in 
voltage ratings up to 6000 V.D.C.W., these 
new Capacitrons will meet Army and Navy 
specifications, including total salt -water 
submersion tests. 

These capacitors may be used as replace- 
ments for electrolytics in the lower voltage 
ranges, and in circuits designed for their 
own characteristics in the higher voltage 
and square can types. 

Capacitron Bulletin 104 lists all perti- 
nent data including capacities, voltage rat- 
ings, container sizes, types of terminals, and 
mounting arrangements.- Radio -Craft 

RHOMBIC ANTENNA 
TRANSFORMER 

The Andrew Co. 
Chicago, Illinois 

ANEW antenna transformer unit to 
couple an unbalanced 70 -ohm coaxial 

cable transmission line to the 700 -ohm ter- 
minals of a rhombic receiving antenna (or 
to any antenna terminal stub of 700 -ohm im- 
pedance) is announced. The efficiency of 
the equipment holds losses down to less than 
1 decibel over a frequency range of from 
4 to 22 megacycles. 

The transformer unit is designed for out - 
of -doors installation as close to the an- 
tenna terminals as possible; and it is housed 
entirely within a weatherproof cabinet with 
a water -tight cover. The waterproof hous- 
ings and internal insulation of the trans- 
former prevents the entrance of deleterious 
moisture, thus keeping efficiency high. 

Circuit design of the transformer unit 
provides for the distinct advantage of simple 
D.C. continuity checking throughout the 
whole length of the antenna from the coaxial 
cable input terminal position, thereby facili- 
tating antenna inspection and maintenance. 
The unusually broad frequency response is 
achieved by close coupling and by powdered 
iron transformer cores of high permeability. 
Radio -Craft 
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PORTABLE RECORDER 
Fairchild Camera and Instrument Corp. 

Jamaica, N. Y. 

THE Fairchild recorder is designed for 
portable field service, meeting require- 

ments of direct lateral recording and repro- 
ducing of sound from 78 R.P.M. or 33.3 
R.P.M. disc up to 16 inches. The equipment 
is extremely flexible, usable either indoors 
or outdoors, and can be set up in a few min- 
utes with its easily- attached plug -in con- 
nectors. 

The recorder mechanism has a selection 
of four cutting pitches ; either from the in- 
side of the record to the outside or from 
the outside in, without the necessity of 
changing feed screws. The turntable speed 
is changed from 78 R.P.M. to 33.3 R.P.M. 
by shifting a push rod on the center pivot 
of the turntable. Records may be put on 
and taken off without the necessity of re- 
moving any obstructing mechanisms. 
Equipment is supplied for operation on a 
115 volt /60 -cycle power line. The power 
consumption is 70 watts. 

The unit now in production has a new 
magnetic cutter head replacing the old 
crystal cutter head ; improved low -pres- 
sure pickup with a choice of crystal or dy- 
namic type; and the weight of the machine 
has been lightened to 70 pounds. 

The Fairchild Portable Recorder uses the 
Fairchild Crystal Pickup as standard equip- 
ment ; it employs a piezo- electric crystal as 
the reproducing element and is solidly built 
of cast aluminum finished in telephone 
black and chromium. It is equipped with a 
permanent jeweled needle with a stylus 
pressure of approximately one ounce. 

Available, at extra cost, is the Fairchild 
dynamic pickup, with frequency range from 
30 to 10,000 cycles. and unusually low dis- 
tortion content. This pickup is exceptionally 
well suited for dubbing as well as high 
quality playback. 

The recorder is equipped with 110-120 - 
volt 60 -cycle synchronous motor which is 
dynamically balanced and selected for quiet 
operation. The entire motor assembly is sus- 
pended below the recorder panel on a 
cradle which "floats" independently of its 
associated equipment to isolate the motor 
vibration. -Radio -Cra f t 

SAFETY DOOR INTERLOCK 
General Electric Co. 
Schenectady, N. Y. 

ANEW door interlock switch is de- 
signed as an emergency device to in- 

terrupt control circuits where doors giving 
access to equipment are opened when the 
power is on. 

It has a carrying capacity of 10 amp., 
110 or 220 volts A.C. or D.C., and an emer- 
gency opening capacity of A.C. 7%2 amp., 
110 or 220 volts ; D.C. on low inductive 
circuits, 5 amp., 125 volts ; 2% amp., 250 
volts. 

Application covers a wide range where 
doors, windows or covers must be inter- 
locked for the protection of the equipment 
and safety of the personnel, for example, 
doors on radio transmitters, X -ray and 
therapeutic machines, intrusion- preventing 
devices or burglar alarms, and signal con- 
trols for fire doors.-Radio-Craf t 

DOUBLE CONNECTION PLUG 
James Millen Mfg. Co., Inc. 

Malden, Mass. 

THE 372 112 Plug is compact and easy to 
use. Made in black and red regular bake- 

lite as well as low loss brown mica tilled 
bakelite for R. F. uses. Small circular de- 
pression on top for "color coding" or polar- 
ity indication. Designed primarily for use 
with the Millen No. 37222 captive head posts 
and No. 37202 plates. -Radio -Craft 

RECHARGEABLE BATTERY 
Ideal Commutator Dresser Co. 

Sycamore, Illinois 

ACCORDING to the manufacturer, each 
of these batteries can replace up to 

400 or more dry cells. This is possible by 
merely recharging at con- 
venient periods. Special bat- 
tery chargers are used for 
this purpose and are avail- 
able in single and gang type 
-both for alternating cur- 
rent and direct current. Its 
timely value would appear 
to be the saving of critical 
material which can be ac- 
complished by using a per- 
manent unit in 
place of an 
expendable" 

one. 
The IDEAL 

Battery saves 
critical mate- 
rial -one bat- 
tery replacing 
approximately 
seventy - five 
pounds of zinc, 
carbon and other materials. It has been 
generally distributed for casual use but un- 

der present conditions must be sold on 
priority. Regula recharging insures a 
bright, dependable light. -Radio -Craft 

Five French- language broadcast stations 
across Canada are planned. if applications 
made to the Canadian government for lic- 
enses are granted. One of these stations is 

to be in Montreal, one in Manitoba, two in 
Saskatchewan and one in Alberta. These 
will be the first Canadian French -language 
stations to operate outside the Province of 
Quebec. 
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NOW HOGARTH IS ADMIRAL OF THE 
LOCAL FLEET. HE PROMISED THEM AN 

ECHOPHONE EC -1 AFTER THE WAR! 

ECHOPHONE MODEL EC -1 
(Illustrated) a compact communications receiver 

with every necessary feature for good reception. 

Covers from 550 kc. to 30 mc. on 3 bands. 

Electrical bandspread on all bands. Six tubes. 

Self -contained speaker. 115 -125 volts AC or DC. 

ECHOPHONE RADIO CO., 540 NORTH MICHIGAN AVE., CHICAGO 11, ILLINOIS 
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THE QUESTION BOX 
Conducted by MONROE M. FREEDMAN, 

RADIO MECHANICS AND INDUSTRIAL DEPARTMENT, QUEENS VOCATIONAL HIGH SCHOOL 

All queries should be accompanied by a fee of 50c to cover research involved. 
If a schematic or diagram is wanted, please send 75c, to cover circuits up to five 
tubes; over five tubes, $1.00. 

Send the fullest possible details. Give names and MODEL NUMBERS. include 
schematics whenever you have such. Serial numbers of radios are useless as a means 
of identification. 

No picture diagrams can be supplied. Back issues: 1944, 25c each; 1943, 30e 
each; 1942, 35c each; 1941 and earlier, if in stork 50c per copy. 

VOLT -OHM MILLIAMMETER INTERFERENCE ELIMINATION 

I would like to know how to con - 
vert my rnilliamrnetcr into a volt -ohm- 
meter. It has a 1,000 ohms -per -volt move- 
ment. I require ranges of 5, 50,250 and 750 
volts D.C. and A.C. I have a small half- 
'have meter rectifier for the A.C. My meter 
has an ohms scale, which reads up to 1,000 
ohms. A.K., Brooklyn, N. Y. 
A. The schematic is given. You will find 
the 5 -volt A.C. scale will not be correct, 
and your resistor will have to be varied 
from the original value of 4,500 ohms to al- 
low for the resistance of the rectifier. This 
changes with the amount of current through 
it, making correctness at all points on 
the scale impossible. Common practice is to 
adjust it for a correct reading at 2.5 volts. 
On the higher ranges any error introduced 
by changing rectifier resistance is too 
slight to he noticeable. A still higher scale 
may be added by putting a 45 -volt battery, 
a 40,000 -ohm fixed and a 10,000 -ohm vari- 
able resistor in series with the high -ohms 
terminal. 

Your ohms scale is for low -ohm read- 
ings. For the two higher ranges, you will 
either have to mark a new scale on the 
meter -in the opposite direction -or use a 
chart, which can be pasted to the instru- 
ment. The medium and high scales should 
fall together, the one being exactly ten 
times the other. 

O- 
O- 

HIGH OHMS 

LOW OHMS 

MEDIUM 

A.C. 
5v. 

250 

750 

I have a Kennedy Model 26 T.R.L. 
receiver. My problem is interference. I 
cannot separate many stations received on 
my sel. i do not knots hone to relieve this 
condition since, 

a. There are no trimmers across variable 
condensers. 

b. There are no slotted end plates on the 
variable condenser. 

e. All tubes are new as well as many 
parts. 

d. The set is completely shielded. 
What can be done to reduce this inter- 

ference-B. W., Brooklyn, N. Y. 
A. Here are some suggestions which 
will improve your selectivity and relieve 
the interference in your receiver. 

1. Suggest shunting your variable con- 
densers with 30 mmfd. trimmers. Then 
adjust at the high frequency end of the 
dial scale when tuned to a weak station 
in that range of the dial scale. 

2. Suggest trying a wave trap which 
should be adjusted to absorb partly nr 
totally the interfering station. Circuit shown. 

3. Suggest shortening your aerial. 
4. Suggest changing the direction of your 

aerial with the "hot end" (point where lead - 
in is attached to the flat top) away from 
the broadcast station. 

5. A line filter helps once in a while. 
You may construct one as indicated. 

I 

-O 

2,00o 

3,000 

OHMS 5W. 

4.500 

45,000 

225.000 

675.000 

5,000 

50,000 

=4 5V 

LOW OHMS 5W. 
+D.0 

5v 

250.000 

750.000 

A.C.0 
678 

14 

50 

750 

VOLUME 

Please tell inc 
whether or not my 
volume expander 
(diagram included) 
can be used as a vol- 
ume compressor for 
making records. 
would like to use it 
between an amplifier 
with resistance- 
coupled 617 to 6K6 
and a carbon mike. 
If my expander won't 
work both ways 
would you please 

SECONDARY 
OF ANY ANT. 
OR R.F. COIL 

FIG.1 

ANT. BINDING 
POST ON SET 

GROUND ON SET 

Two methods of interference prevention. Coils 
in Fig. 2 are half -pound rolls of bell -wire. 

EXPANDER -COMPRESSOR 

suggest one that :rill operate with the am- 
plifier. I would especially like to use the 
6H6, which I have. -K.H., Portsmouth, Va. 

A. It is not hard to make a volume ex- 
pander act as a compressor. It increases the 
grid and suppressor potentials of the am- 
plifier into which it feeds. Reversing the 
terminals of the 6H6 will cause it to de- 
crease the voltages on the screen and sup- 
pressor as signals increase. 

A double -pole double -throw switch is 
used to reverse the connections so that your 
device will work as an expander in one posi- 
tiun and a compressor in the other. 
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'Tire sfoie/e5oer mg& yet mad. 
You're wrong there, lady. ' Good mer- 
chants appreciate customers who keep an 
eye on ceiling prices, who don't ask them 
to buy on the black market, who never 
ask for rationed goods without points, who 
share and play square with scarce goods. 

"We eaa ajiirrilh,oay more" 
Maybe you can, but how about the mil- 
lions of soldiers' families who must live 
on Army allotments? Every time you pay 
black market prices or buy rationed 
goods without points, you're helping to 
send prices up- that's the way inflation 
comes. And nobody can afford inflation. 

"4iy ,rIbre of9e,rnta fro /ay cei ry pricer' 
All retailers will if you keep asking them, 
"Is this the ceiling price?" It's the law. 
Ceiling prices must be displayed wher- 
ever goods under ceilings are sold. That's 
the system which has helped to keep prices 
so much lower in this war than they were 
in the last. 

(//e C%`%d IPi pout/ . You should be 
proud if you're the kind of loyal, patriotic American citizen who never 
pays more than ceiling prices, who pays her ration points in full, who 
shares and plays square with scarce goods! 

It is because of you and millions of women like you -cooperating 
with American merchants -that the cost of living has gone up only 
7 per cent since your Government's price control started. 

But the end is not yet. So keep up the good work. Ask every time - 
"Is this the ceiling price?" Never buy a single thing that you can do 
without. Save your money -in the bank, in life insurance, in War 
Bonds. When you use things up, wear 'em out, make 'em do, or do 
without ... you're helping to HOLD DOWN PRICES! 
RADIO -CRAFT for AUGUST, 1944 

15o mut! fmuó/e" 
It isn't a lot of trouble to do the little the 
Government asks -just remember to ask 
every time you make a purchase, "Is this 
the ceiling price?" And it's well worth the 
trouble -if it holds prices down, less- 
ens the danger of inflation. 

Oust doh? want fo do it' 
No -and our boys don't want to fight! 
But they're doing it- magnificently! It's 
up to you on the home front to do your 
part to head off rising prices and inflation, 
help prevent producing a depression for 
our boys to come home to. Don't be a 
SABOTEUR .n t!re heme front! 

YOUR STORE WILL BE GLAD 

TO HAVE YOU ASK: 

, ,s die cahr peke ?" 
HELP us 
KEEP 

I 
A United States War Message prepared by 
the War Advertising Council; approved by 
the Office of War Information; and contrib- 
uted by this magazine in cooperation with the 
Magazine Publishers of America. 
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Radio- Electronic Circuits 
EASILY -BUILT INTERCOM 

I wanted an inter -communication device 
for two -way communication between my 
study and the kitchen. I tried several cir- 
cuits, using different tubes and various 
types of mikes and speakers. 

The final circuit, built up out of what 
materials were available, is installed in a 
carrying case and works fine business. The 
main unit is placed in the kitchen and a 
speaker is put in the study. The switches 
are all on the main unit. When I get a call 
from the kitchen, all I have to do is an- 
swer back from where I sit without getting 
up. The volume is more than ample and the 
quality of voice is clearly understandable. 

The diagram is made out in some detail 
to avoid the necessity of further explana- 
tions. There is a little hum, which could be 
further eliminated if it were troublesome 
enough, by the addition of more filter ca- 
pacity. I tried resistance coupling between 
the two tubes, but that cut down the vol- 
ume and didn't help the quality at all. The 
speakers are old -type magnetics. 

ROBERT \V. L. MARK, 
Wcllsboro, Penna. 

HI -FI FROM OLD PARTS 

The high -fidelity 1)11. 110 amplifier was 
made entirely from parts obtained from 
a few old broadcast receivers. It has 
enough gain to work out well with a micro- 
phone, too. 

The tubes are common types, and can be 
substituted readily. Thus, a pair of 56's and 
a 2A5 would give results not much different 
from those with the tubes given. If you have 
a later set with 6 -volt tubes, you can use 
a pair of 6C6's and any one of the 6 -volt 
output tubes, such as the 41, 42, 6F6 or 6K6. 
The rectifier should, however, be one that 
can deliver at least 125 Ma., for best results. 

If your power transformer has no cen- 
ter -tap on the 2.5 -volt filament winding, 
a tapped resistor connected across the 47 
filament will work. Use a 20- or 30 -ohm 
center -tapped resistor and connect the 600 - 
ohm cathode -biasing resistor to the cen- 
ter -tap. 

GEORGE S. BAHRS, 
Burlingame, Calif. 

EXPERIMENTERS 
Radio -Craft is initiating a plan to overcome the bottlenecks created by the unavailability 

of many standard types of apparatus. The ingenuity of the American experimenter, technician 
and mechanic is hereby challenged to replace, rebuild or substitute unrepairable or unobtain- 
able equipment. 

Every month one project will be announced for the readers of this page to exercise their 
brains on. Radio -Craft will pay a 

FIRST PRIZE OF $5.00 
for the best answer and one -year subscriptions for all others published. 

PROJECT FOR THE MONTH: Bottleneck No. 2 -A simple and easily -constructed all -wave 
signal generator, accurate enough for fine service work, is needed on many a radioman's 
bench today. What can YOU do to solve this problem/ Let's have circuits, photos and stories. 

Suggestions from readers as to other bottlenecks are also welcome. What is your present 
pressing problem/ If you want help with it, tell us so that we can all get to work on it. 

A HIGH -GAIN PRE -AMPLIFIER 

This is a fine hi -gain (theoretical voltage 
gain 4900) hi- fidelity voltage amplifier. Its 
uses are legion. It makes a fine pre- ampli- 
fier for PA work or it can be attached to 
a receiver to build up its output for head- 
phone reception. It can also be used with a 
relay for photo -electric cell work or for 
almost anything else you can think of. 

The frequency response characteristics 
are excellent. Response is almost flat from 
its low frequency cut -off (around 100 cy- 
cles) to high frequency cut -off which is 
well above the audio range. Low frequency 
cut -off can be raised or lowered by multi- 
plying the values of C2 and C4 by 100 
and dividing by the desired cutoff fre- 
quency. 

For use with a radio receiver to secure 
increased audio gain the values of C2 and 
C4 should be changed to .0025 or .002 which 
gives a low frequency cut -off near 200 
cycles. The reason is that due to static 
crashes, etc., the amplifier may become over- 
loaded and motorboat. Raising the cut -off 
frequency considerably reduces the chance 
of motorboating although it does not hurt 
the fidelity of the amplifier too much. 

When receiving voice this loss of fidelity 
is not objectionable or even noticeable un- 
less one is quite critical. In fact this in 
many cases is a blessing in disguise since it 
considerably reduces static which usually 
is of a fairly low frequency and which is 
also cut off. 

This rig can be built quite cheaply since 

INPUT 0I/TPUT 3- /AUDIO 
TRANSFORM 

680 

there are no expensive transformers to 
buy, and the single choke can be any you 
have around or even the primary of an old 
outputlransformer. 

Parts List 
R1 -.5 Meg Pot C2 -.015 Mfd. 
R2 -1500 Ohms CS-5 Mfd. 26 V 
R8 -.5 Meg C4 -.004 Mfd. 
R4-1 Meg C5 -16 Mfd. 450 V 
R5 -1500 Ohms C6-8 Mfd. 450 V 
R6-.5 Meg C7 -16 Mfd. 450 V 
R7 -1 Meg V1 -6F5 or 6SF5 
R8-260 Ohms V2 -6F5 or 6SF5 

(line cord) VS -25Z5 or 2526 
CI -5 Mfd. 26 V CH-A.C.-D.C. choke 
All resistors in -Watt unless otherwise specified. 
AD condensers 400 Volt unless otherwise specified. 

WILLIAM M. LUEBBERT, 
Los Angeles, Cal. 

Left: The simple in +ercommunica +or described by Mr. Mark. Only 
the pentode of the 6F7 is used. A 6J7 could be substituted here. 
Below: A phonograph amplifier easily constructed from old receiver 

parts. Resistance coupling makes for simplicity and quality. 
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TRY THIS ONE! 
SENSITIVE VOLTAGE DETECTOR 

A schematic for this vacuum -tube elec- 
troscope is shown here. This device is ex- 
ceedingly sensitive and it may be used for 
detecting static and galvanic charges. 

' In determining the polarity of a static 
charge the electrified object is brought near 
the grid lead. If the charge is positive, the 
argon lamp brightens, if negative, it dark- 
ens. The polarity of a cell or battery may 
thus be found by connecting it in series 
with the connecting knobs and noting 
brightness of the lamp. 

Many of the gold -leaf experiments work 
well with this device. Shielding the tube 
helps to improve its performance. 

\VIS SAVATGY, 
Kingston, N. Y. 

;This "floating- grid" voltage detector has 
been described in Radio -Craft before, 
(Floating -Grid Relay, June, 1943) and, 
properly made, is a very sensitive device. -Editor 

ARGON OR NEON 
LAMP 

CONNECTING 
KNOBS 

A.C. -D.C. CONDENSER TESTER 
The instrument as shown in the diagram 

will test condensers on either A.C. or D.C. 
Electrolytics are tested on D.C. by proper 

switching. By using A.C. (on other types) 
it is possible to estimate condenser capaci- 
tance by noting the brightness of the neon 
glow. The greater the capacitance, the great- 
er the glow. 

Open condensers show no light. Intermit- 
tent ones give an intermittent glow. 

E. MENZEL, 
Tel -Aviv, Palestine 

REMOVING WAX FROM COILS 
Many oscillator, I.F. or similar wax -coat- 

ed coils are easily repaired by the compe- 
tent technician if the wax coating is first 
removed in the following simple and effec- 
tive manner. 

Fold three or four layers of ordinary 
Kleenex or similar absorbent tissue over 
the coil and press lightly over this with 
a hot soldering iron. The heat will melt 
the wax and the tissue will absorb it. 

The coil is left practically wax -free for 
an easy repair job. 

MERRITT OBERHOLTZER, 
Mifjlintown, Penna. 

EASILY MADE SOLDER 
DISPENSER 

This pencil -tope sol,Ier dispenser devised 
at General Electric's Schenectady ,Works 
prevents contamination of solder from 
handling and dirt. It was made of a piece 
of methyl methacrylate resin tubing. The 
brass nozzle is cemented into the body of 
the tubing with a press fit. Before loading 
the solder into the dispenser, it is forni 
wound on a drill rod in a bench lathe. The 
operator pulls the solder from the dispenser 
with pliers as it is needed. 

TEST PRODS 

6B2 

"PARTY LINE" TESTER 
After constructing the "Party Line" unit 

described by Mr. Lindsay Russell (July is- 
sue) I find that it is a "must" for the serv- 
iceman's bench, when working with audio 
stages using transformers. 

I use a small speaker field as a pick -up 
and find it excellent for checking audio 
amplifiers and receivers. When it is brought 
close to an audio transformer or output 
transformer, the signal is audible through 
the "Party Line" unit, thus making a sig- 
nal tracer for A.F. 

ATKINSON RADIO SERVICE, 
Zanesville, Ohio 

BROKEN WIRE INDICATOR 
This is a useful and simple test instru- 

ment to have around the home or shop. 
Many radios or other electrical appliances_ 

are out of order because of broken wires in 
cloth or rubber covered cables. These 
breaks may be found by connecting the hot 
leads from a model T Ford coil to each end 
of the wire to be tested. 

If the wire is broken the break will be 
indicated by smoke or even a very small 
flame. 

CITARLES MANN. 
Roncerville, Penna. 

CLEANING OF DIALS 
The old -fashioned black Bakelite dials 

which are about the only type available now 
may be polished and cleaned up to make 
an excellent appearance. 

First clean them well with good old soap 
and water, and dry. Next, you will prob- 
ably notice that the numerals around the 
edge are dirty and yellow. Take a white 
crayon and go over all numbers and lines, 
filling them in. Wipe off the excess with a 
cloth. The ordinary wax of a white crayon 
will give as good effects as any other whit- 
ing material I have ever tried to use. and 
does not crack or fall out. 

Last of all, to give it a really shiny coat, 
polish the dial with ordinary furniture wax, 
after which any radio man would be proud 
to put it on his panel. 

JAMES LONG, 
Rennsclaer, Ind. 

HANDY WIRING AID 
A thin piece of Plexiglass 8" x 12" is 

sandpapered on one side only, or it may be 
sand -blasted, to give it a rough surface on 
one side. Now place over the diagram from 
which you are working, fastening the Plexi- 
glass down with thumb tacks. 

The diagram can now be easily read and 
all you have to do is trace over the part 
of the circuit already wired, thus showing 
you what is yet to be done. 

The Plexiglass is not easily scratched or 
damaged, though of course ordinary care 
must be taken not to mar it. and probably 
scratches could be sanded or ground out. 

The glass may be washed or erased very 
easily and used over and over. The original . 

diagram will not be soiled or marked up. 
R. M. STELLMAKER, 
Miami, Fla. 
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PHANTOM SOUNDS 
(Continued front Cage 652) 

safely be assumed that they have a neg- 
ligible effect in extending the frequency 
spectrum upward. 

Recent research in the physiology of hear- 
ing has led to general acceptance of a theory 
of subjective tones based upon the response 
of the tympanic membrane (eardrum) to 
auditory stimuli. It is probable that the 
vibration of the membrane is symmetrical 
only for sounds of a low order of intensity 
owing to the damping effect of the ossicles 
(small bones in the middle ear) in trans- 
mitting the vibration to the inner ear. Thus 
the ear mechanism exhibits a non -linear re- 
sponse to sounds above a few decibels in 
loudness, the degree of non -linearity or dis- 
tortion being proportional to the intensity. It 
has been demonstrated mathentatically and 
corroborated by experience that the distor- 
tion of sound results in the presentation of 
a somewhat different complex of overtones 
than that present in the original stimulus. 
A sine wave greatly amplified would be 
heard as a fundamental plus a series of 
overtones, a distortion introduced by the 
ear mechanism. It seems fairly conclusive 
that certain difference tones as well can 
be explained on the basis of the non -linear 
response of the ear, an assumption borne ont 
by the fact that the apparent loudness of 
these tones is in direct ratio to the intensity 
of the generating sounds. 

An additional factor that must be taken 
into consideration is the marked insensitiv- 

ity of the ear to sounds of low frequency 
and a similar falling off in sensitivity to fr, 
quencies above 5,000 cycles. Curves adopted 
by the American Standards Association 
show that the energy in a 30 -cycle tone re- 
quired to make the tone just audible is more than a million times 
that required by a 1000 -cycle reference tone at the threshold of 
hearing. Stated in another way, the 1000 -cycle reference tone has 
an intensity of 0 decibels at the threshold, while the 30 -cycle tone 
must have an intensity of over 60 decibels in order to be heard. 

With the foregoing factor in mind it is possible to examine with 
some degree of objectivity the proposal referred to at the begin- 
ning of this article. As mentioned above, we may discount the 
importance of summation tones as a negligible factor in extending 
high frequency perception. The question, then, is whether or 
not the proposal to strengthen the impression of low frequency 
subjective tones by artificial means applied at the broadcast trans- 
mitter is fundamentally sound, assuming that the broadcast re- 
ceiver is not changed as to its frequency response. 

Since the perception of such tones depends upon the presence of 
upper partials in a harmonic relationship (2 X fundamental fre- 
quency, 3f, 4f, . . etc.) so that the fundamental will be 
reinforced (or supplied in the case of a receiver lacking in bass 
response) by difference tones, and since the apparent loudness of 
these tones varies in relation to the intensity of the generating 
sound, it is obvious that any apparent reinforcement must be 
accomplished by increasing the intensity of upper partials. We 
may rule out the strengthening of the entire spectrum as accom- 
plishing nothing that cannot be achieved by turning up the volume 
of the receiver. It will be shown that the only remaining possibility, 
that of strengthening a selected band of frequencies, presents such 
serious consequences as to make application totally inadmissible. 

A study of the frequency spectra of various orchestral instru- 
ments shows that each one possesses its own characteristic pattern 
of overtones, differing from others in both the number of over- 
tones present and relative degrees of intensity. It is this char- 
acteristic pattern of overtones that lends to each instrument its 
individual tone quality (disregarding the formant theory of 
timbre); It is immediately apparent, then, that the artificial rein- 
forcement of any block of frequencies would result in serious 
harmonic distortion to the extent that the characteristic timbre of 
instruments would be radically altered in reproduction, and the 
tone quality of the same instrument would differ according to 
register as the relation changed between the fundamental tone 
and the artificially reinforced overtones. 

The reproduction of low register percussion instruments of 
indefinite pitch, such as the deep gong and the bass drum, presents 
a serious problem in equipment with (Cont. on following page) 
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Servicemen, Dealers! ... . 

RADIO TUBES 
REPROCESSED 
30 DAY GUARANTEE 
A new and practical service for the dealer! Any type of Radio 
Tube restored including 35Z5 with Pilot Light OCTALS, LOC- 

TALS, OPEN FILAMENTS, ETC. 

Microphonics and shorts cleared. 
GLASS tubes only 

Flashed, exploded or open cathodes REJECTED. 
All tubes must be UNBROKEN as to glass. 
base and prongs. Please list and assort. Allow 

for rejects. 
C.O.D. shipments within a few days after receipt 

of YOUR TUBES. 
Services approved by O.PA. 

RADIO TUBE SERVICE CO., INC. 
6805 20th Avenue, Brooklyn, 4, N. Y. 

Phone BEnsonhurst 6 -4064 

50` each 
$1.00 charge on 

all 1 volt tubes 
including the 3Q5 

ELECTRICITY 
T07 ign y pvG Vn ywh¢r¢ 

For a dependable source of electricity on projects 
remote from commercial power, Onan Electric Plants 
are proven leaders in the field. More than half of 
the Armed Forces' total requirements for Power 
Plants are built by Onan. 

Gasoline driven -single -unit .... Compact de- 
sign .... sturdy construction . . sound engi- 
neering .... Suitable for mobile, stationary or 
emergency applications. 

Over 65 models, ranging in sizes from 350 to 
35,000 watts. 50 to 800 cycles, 115 to 660 volts, 

A.0 6 to 4000 volts, D.C. 
. also dual A.C.-D.C. out- 

put types. 

Descriptive literature 
sent promptly on re- 

quest. D. W. 
ONAN & SONS, 
736 Royalston 
Ave., Minneap- 
olis 5, Minn. 
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NEED 

5ERV' fiE 

by 
FRANK FAX 

Book matches, imprinted with your 
name, are one of the best and most 
economical ways to advertise your 
business. 

Sylvania has prepared a new style of 
book match for your use. 

Supplied to you for cost, with your 
name handsomely imprinted: 

l,000..$3.25 5,000.. $14.90 
2,500 .. 7.50 7,500.. 22.40 

Plus 40 cents per thousand Federal Tax. 
Orders under 7,500 are shipped FOB 
Shipping Point; over 7,500, FOB your 
address. 

Order from your local Sylvania dis- 
tributor, or send your order to Frank 
Fax, Sylvania, Emporium, Pa. 

(Continued from previous page) 

an attenuated low frequency response. Since 
these instruments are of indefinite pitch, 
the tone produced does not present a series 
of overtones in a simple harmonic ratio; 
for this reason a subjective impression of 
the characteristic low -frequency component 
is impossible in the absence of fixed pitches 
that might provide a difference tone. Repro- 
duced through inadequate equipment, suf- 
ficient middle and high frequency sounds 
associated with the tone production of such 
instruments come through to make recogni- 
tion possible, but the fundamental low -fre- 
quency characteristic is entirely lost. In this 
case no amount of harmonic reinforcement 
will strengthen a subjective impression that 
is absent to begin with. 

Finally, the original premise on which the 
proposal under discussion is based, name- 
ly. that subjective tones can furnish a sat- 
isfactory substitute for objective ones, is 
open to serious question. At this point the 
trade statistics must be reckoned with, for, 
considering the number of midget radio re- 
ceivers that are in the hands of listeners, 
quite a proportion of the listening public is 
apparently satisfied with a radically abbrevi- 
ated frequency spectrum. While the situa- 
tion is harmless enough in speech reproduc- 
tion, one wonders whether this group knows 
what it is missing when it comes to music. 
It is not the purpose of this article to 
launch a discussion of public indifference to 
wide -range fidelity, but it would seem pos- 
sible that a' simple side -by -side test of music 
reproduced on a sawed -off spectrum, and 
then through equipment of even moderate 
fidelity, might convince some radio listeners 
that there is sometimes "more than meets 
the ear." A test of this kind offers, in most 
cases, the only means of making apparent 
the tendency of the human ear to adjust 
itself to and accept any kind of sound re- 
production, no matter how inadequate. 

It has been indicated that summation tones 
contribute little or nothing in the way of 
providing an illusion of high - frequency 
tones that are weak or absent in reproduc- 
tion. Yet an adequate response in this region 
of the spectrum is just as essential to 
naturalness of music as good low- frequency 
output. 'Without it, instruments of the wood- 
wind group in particular tend to lose their 
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characteristic timbre in the upper registers 
as the strength of the overtones falls off. 
Certain percussion instruments also, such 
as the suspended cymbal and glockenspiel, 
suffer greatly from an attenuated high -fre- 
quency response because of the large con- 
centration of energy in the high register. 
The most immediately apparent result of in- 
sufficient highs in reproduction is, of course, 
an overall lack of crispness, plus the de- 
struction of "auditory perspective," or "ex- 
tensity," both terms referring to the illusion 
of music occupying "auditory space." This 
latter is an important attribute of listening 
not usually taken into consideration. 

The current interest in frequency modu- 
lation transmission has served to empha- 
size the inadequacy of amplitude- modulat- 
ed broadcasting, both in frequency range 
and in dynamic range from soft to loud. 
It is the author's hope that the wide de- 
velopment of FM network transmission, di- 
vorced from the limitations of wire lines, 
will prove ecónomically feasible in the im- 
mediate post -war period, since at the pres- 
ent writing, it is the one system ready for 
immediate application that offers a wide - 
range audio channel to the radio listener. 

(Author's note: The item in Radio -Craft 
referred to at the beginning of the forego- 
ing discussion gave the ligure 5000 cycles 
as the upper limit of hearing. This was an 
error, the limit being much higher, some 
figure around 15,000 cycles usually being 
given. The author has made informal tests 
with an accurately calibrated beat -frequency 
oscillator, and has found that the upper limit 
fell in most cases between 12 Kc. and 17 
Kc.) 

Plans have been completed for the erec- 
tion of a government television transmitting 
station atop Mount Royal in Montreal. 
Work on the transmitter will begin as soon 
as materials become available. G. W. Olive, 
chief engineer of the Canadian Broadcasting 
Company, predicted that most of Canada 
should have video facilities within the next 
decade. Research into suitable programming 
has already been started and no time will 
be lost in launching the station once equip- 
ment is available, it was stated. 

Suggested by Marguerite Muchmore, Encinitas, Calif. 
"I'm frying to locate the bobby -pin you fixed this radio with six weeks ago." 
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hour during the day, the highest number 
occurring near sunrise and the fewest near 
sunset. 

It was pointed out these bursts may be 
related in some way to bursts of somewhat 
longer duration and greater frequency of 
occurrence which have been reported by 
other engineers on frequencies below 20 
megacycles. The distances over which the 
FM bursts are received, as well as certain 
measurements of signal path length, indi- 
cate they are ionospheric in origin, just as 
are the bursts at the lower frequencies. 
There is also substantial agreement between 
Lhe daily variations in the FM bursts anti 
the lower frequency bursts which is further 
evidence that they are related and may 
perhaps be due to a common cause. 

Bursts were also observed by commission 
engineers on certain television stations at 
72 megacycles, but insufficient (lata have 
been collected on these to make any deter- 
mination of the relative amplitudes, fre- 
quencies of occurrence and durations as 
compared with the bursts in the FM band. 

In accordance with a commitment made 
when the F.C.C. met November 17, 1943, 
with representatives of the Radio Technical 
Planning Board, the Interdepartment Radio 
Advisory Committee, and the Board of 
War Communications to discuss organiza- 
tion and procedure to be followed in post- 
war planning, the Commission has made 
a preliminary report on bursts in the FM 
band to the R.T.P.B. 

Commission engineers are continuing 
their observations and it is hoped data will 
be obtained which may serve as a basis for 
approximating the amplitudes and numbers 
of the bursts to be expected at various 
distances from a transmitter at any given 
time. This determination involves not only 
a long -time measurement of burst ampli- 
tudes from FM stations, but measurements 
as well of the path lengths and directions 
of arrival of the signals, in order to identify 
the medium causing the bursts. 

In addition to the burst signal interfer- 
ence described above, there is another dis- 
tinctly different kind of interference to very 
high frequency reception which has been 
recognized for some years. It happens occa- 
sionally that a normally unheard station 
will come in with sufficient signal strength 
to operate a receiver satisfactorily for a 
considerable length of time-many minutes 
or even hours. This effect, easily distin- 
guishable from the burst phenomenon by 
its duration, can be produced by transmit- 
ters of low power and has been known to 
produce a signal sufficiently strong to take 
control of a receiver tuned to a local station 
on the same frequency. The cause of this 
phenomenon has been traced to abnormal 
"patchy" ionic densities in the lowest of 
the ionospheric layers -the "E" layer, and 
is known as "sporadic E transmission." 
While much data on this effect has been 
accumulated at lower frequencies, more 
are needed for the very high frequency 
region of the spectrum and it is hoped that 
the present recording program of the com- 
mission will help to supply the need. 

Both of these interference effects are be- 
ing studied by the appropriate panels of 
the Radio Technical Planning Board and 
with this cooperation and that of other 
interested organizations, it is believed the 
commission will find a satisfactory solution 
of the problems involved, should further 
investigation show that they are actually 
important in FM reception. 
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HARRISON HAS IT! 
FOR URGENT 
WAR WORK - 

HALLICRAFTERS 
RECEIVERS AND 

TRANSMITTERS 

TUBES 
CONDENSERS 

RESISTORS 
TRANSFORMERS 

AND THOUSANDS OF OTHER 
CRITICAL ELECTRONIC PARTS! 

PURCHASING AGENTS- 
Call upon us for your high pri- 
ority requirements of equipment 
and components for your produc- 
tion and development work. 

We usually have it in stock! 

H AR 
RADIO 

Phone II WEST BROADWAY 

FOR THE 
HOME FRONT- 

CODE PRACTICE SET 
Buzzer ao :I A,, :., :.,k, .0 ringle 
unit rimnvi. red .; ̀ I' base. Ad- 
/listable high frequency pitch. Complete with silk 
covered cord, in attractive box with code chart 
on cover. Works on ono or two flashlight or dry 
cells. 

Postpaid -$2.45 

6L6G Firat grado $1.37 ea. 

TUBESmeter 
tested, 3 for $3.75 

fully guaranteed postpaid 

DYKANOL CAPACITORS 
Cm hell !Whitler oil filled. heron. tieally led 
metal cased emdenaen. a mid. capacity. Elated 
at 220 Volts AC working. will stand over 600 
Volts D.C. Ideal for anipllllera. receivers, power 
packs. etc. (Filtering action equivalent to 12 
lId. electrolytic but with better safety factor. 
onger life). $2. 25 13 or more shipped postpaid I. 

P. M. DYNAMIC SPEAKERS 
6 inch, with output transformer to $1 95 match single plate of 8000 ohms 

(Not Postpaid/ 
Immediate delivery of the above Items. without 
Priority. hile quantities last. Place L -265 tir 

V -3 certification on your order. SEND REMIT 
TANCE WITH ORDER. TODAVI (Money back 
If not satisfied.) 

RISON 
C O R P O R A T I O N 

,VOrlh 2 -6276 NEW YORK CITY 7 

WINDOW DISPLAYS FOR RADIOMEN 
' Radio servicemen are, as a rule, tempted 
to dispense with windowizing for the dura- 
tion. "After all," the typical radio man rea- 
sons, "windows are primarily used to at- 
tract more patronage, and of all things that 
I need, increased traffic is definitely not Item 
No. 1." 
Not so certain progressive servicemen of 

Northern New York. Mattraw of Water- 
town, Bartlett of Syracuse, Rochester Radio 
and Television of Rochester, Alberts of 
Syracuse and other radiomen believe in war- 
time windows specifically planned to get 
across to the customer the fact that when 
a king -sized war is going on radio serv- 
ice is bound to be affected somewhat. Let's 
see what makes some of these prize-winning 
displays tick. 

One of these enterprising radiomen de- 
signed a pair of paper clocks with 24 -hour 
time indication. In other words, numbers 
one through twenty -four were placed on the 
dial in brightly colored crayon. A poster in 
front of the clock carried the 24 -hour 
schedule which read, "If we only had 24 
hours a day to work we could make home 
calls." 
The other paper clock was of typical de- 

sign but carried only numerals one through 
ten, again in easily -observed crayon. A sec- 
ond poster, conveniently staged near the sec- 
ond clock, read, "But we have only 10 hours 
a day to work -Help us make the most of 
our time by making your own pickups 
and deliveries." 

Another effective windowizing was a 
slight variation of the paper clock display. 
The hands of the first clock are set at 
9 A.M. and the second clock reads 5.30 P.M. 

1944 

A poster set in between the two timepieces 
reads," We are open between." 

Banners were featured for every (lay of 
the week from Monday through Saturday. 
The banners were simple scraps of paper, 
of the white wrapping variety, with letter- 
ing featuring the serviceman's own idea of 
design. On each banner were the hours a 
shop was open on that particular week - 
day. Many shops now close on alternate 
days, or for a part of every day. This win - 
(low keeps the customer up to date on the 
shop schedule. 

It will be noted that these window dis- 
plays consist largely of cardboard posters 
which can be prepared by high school art 
students. Most of them hammer home some 
important phase of wartime radio servicing. 
They take little time to prepare and will 
pay handsome dividends to the serviceman 
taking time out to prepare them for his or 
her radio establishment. 

The purpose behind these wartime win- 
dow displays is, in every instance, to assure 
the cooperation of the public. Many times 
newspaper or radio advertising is not as 
effective as it might be because of the 
wealth of other material contained in the 
pages or programs, but the serviceman's 
window will be watched every week if it is 
made interesting to those passing by. Doz- 
ens of windows could be designed, employ- 
ing minor variations from the above themes, 
easily dreamed up by the radio serviceman, 
and the dividend will be forthcoming in the 
not too distant future. This dividend is 
the increased cooperation of the public 
with the service shop during the wartime 
radio servicing period. E. A. C. 
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UNIMETER 

Completely portable all- around 
utility instrument, ideally suited for 
reliable service work. Large meter cali- 
brated to reduce the error possibility 
in readings makes the G -E unimeter a 
popular one with servicemen. 

Other General Electric units avail- 
able for testing electronic circuits and 
component parts are: audio oscillators, 
oscilloscopes, condenser resistance 
bridges, signal generators and other 
utility test instruments. 

For complete details about the new 
General Electric line of SERVICE TEST- 

ING EQUIPMENT, please fill out the 
coupon below.... 

FREE 
CATALOG 

ELECTRONICS 
DEPARTMENT 
GENERAL ELECTRIC CO. 
Schenectady, N. Y. 

Please send, without obligation to 
me, the General Electric Testing In- 
strument Catalog, R-8 (loose -leaf), for 
my information and tiles. 

Name 
Company 
Address 

GENERAL ELECTRIC 
104 -CO 

Electronic Measuring Instruments 
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SALLY, THE SERVICE MAID 
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Corporal, Sir. Oh! Please cancel the Sir; 
I remember . . now." 

"It's okay ; fair enough," he said. Then: 
"How's everything these days? Any more 
Emersons ?" 

"Oh, can't complain- much," said Sally. 
She tried to avoid staring at him, but it 
was so nice to see him again. So very nice. 
He looked different. She didn't know just 
what it was, but she was sure she noticed 
a great change in him. 

"I'm well, couldn't get down last month," 
he said. He was embarrassed, ill at ease. 

Then she noticed his tanned left hand 
rubbing his right shoulder. "Hurt? You 
weren't hurt, were you, Danny ?" 

He looked up and noticed her smooth 
face was suffused. Grinning, he said: "Not 
too much ; one of the boys didn't know his 
own strength." 

"You -you mean," said Sally, reproof in 
her voice, "that you had a fight ?" 

The Technical Corporal shook his head. 
"No; we were practicing Commando tac- 
tics. It's wonderful stuff. But, once in a 
while somebody forgets how dangerous this 
can be. Twisted shoulder -not a bit bad. 
I'm okay ... now. Well, what have we 
on the menu for this morning? Let's see 
your toughest radio repair job." 

She was dying to ask him more ques- 
tions, but she realized there were some 
things he could not tell her. And she was 
not going to be nosey, particularly about 
military secrets! 

"Ever prowl around in an old Edison ?" 
said Sally. "It's a model R5, or R4, or C4. 
Guess they're all about the same. I can 
handle everything, except for that dual 
volume control with the two separate 
switches." She handed him the schematic. 

Carefully studying the schematic, he said: 
"Worked on one of these -long time ago. 
Trouble was condensers, not the voluipe 
control. But ... H'm'm'm, lemme see . 

uh -huh . . yes . I see ... okay !" His 
forefinger traced out the leads in the 
schematic. Then he asked for a pencil and 
a few sheets of paper. 

"This sketch," he said, "the one we'll 
call Figure 1, shows only the cathodes of 
the first four 27's. The first three, marked 
VI, V2, and V3, are the radio frequency 
stages. The fourth one is, of course, the 
detector tube. All that concerns us, at the 
moment, are the cathode circuits of V2 and 
V3. Only those two tubes are affected by 

Fig. 3 -The new single 
volume control re- 
places the old dual 
unit. As the control is 

turned, bias on the 
controlled cathodes is 

increased. At the 
same time the antenna 
is shunted with a pro- 
gressively lower re- 

sistance path. 
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the volume control. That's why I made 
their leads heavier than the rest. And don't 
worry because I've shown an ordinary an- 
tenna coil, iststead of the special coil ac- 
tually used here. We're not interested in 
the inductances, at the moment." 

Sally studied his sketch, then said: "I see 
-only V2 and V3 are in the volume con- 
trol circuit. But I can't quite visualize what 
happens when the volume control is ro- 
tated." 

Quickly sketching another diagram he 
said: "In this sketch, Figure 2, I have 
shown two separate volume controls. In 
Figures 1 and 2, each section is marked 
'A' and 'B'. Now do you see ?" 

"Oh, yes I Section 'A' affects the bias 
of the two tubes, V2 and V3; and section 
'B' acts as a variable shunt across the pri- 
mary of the antenna coil. Now I get it !" 

"Now," he said, "let's see you make a 
single volume control do the work that a 
dual control used to do." He handed her 
the pencil and . their hands touched for a 
moment. He quivered slightly: 

Sally's hand shook for a few moments 
and the lines she drew were wavy. Then, 
gritting her teeth, she made a new diagram. 
"Figure 3," she said, without looking at 
him, "a single volume control doing the 
job of a dual control. As cathode resistance 
is decreased for greater sensitivity, the va- 
riable shunt across the antenna primary 
increases in resistance. Right ?" 

He nodded. "One hundred percent." 
Clearing his throat, he continued : "Our 

standard, single control will have a single - 
pole single -throw switch, for the A.C. line. 
But we may find it impossible to find a 
switch which includes that extra single - 
pole double -throw switch, for the phono- 
graph." 

"But Mrs. Cartwright -the owner -well, 
she insists on using her phonograph. She 
loves good music. Very wealthy ; she has 
several later radio combinations, but she 
prefers the Edison. She insists it has better 
tone quality." 

"She shall have her phonograph," he 
replied. "But we'll have to add a toggle 
switch, single -pole double-throw. Or use a 
rotary switch with a pointer knob; mark 
it PHONO- RADIO. You may be able to 
buy one of those plates. Maybe you have one 
in stock." He picked up the pencil she had 
left lying on the counter and made another 
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sketch. "Figure 4," he said, "shows how 
to connect the phonograph switch." 

1 "Thanks, Technical Corporal!" said Sal- 
ly. "I wonder what I would ever do without 
your help." 

He nodded, grinned, then said: "Another 
thing -as this customer enjoys good music, 
why not rewire the phonograph circuit? 
Use a crystal pickup, for better tone qual- 
ity. You could, of course, rewire the whole 
audio amplifier, but that may not be nec- 

f 

essary. This particular model, old as it is, 
has pretty good tone. Besides, as she's 
used to it she might not like improved qual- 
ity." 

"Thanks a million,' said Sally. "I hope 
you realize how very grateful I am for your 
help. I wish I could pay you. After all, 
1 get paid, why shouldn't you? Oh, 
please - !" 

"See you next month," said the Technical 
Corporal. Then he was gone! 

V3 27-DET 

MAGNETIC PICKUP o-- 
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o 

Fig. 4 -The job was completed by installing a phono switch as shown in the circuit above. 

ANOTHER SUCCESSFUL "RADIOWOMAN" 
Taking over full responsibility for the 

business and technical ends of the Glenn 
Radio Co., Mrs. Glenn Lee Cox, of Wash- 
ington, D. C., has scored an outstanding 
success in the business her husband was 
forced to leave for important war work. 
Mrs. Cox gives much credit to her technical 
training, which permits her to direct any 
part of the work, or if necessary, she says, 
"to do it myself !" 

Good "housekeeping" methods also play 

their part. Work is not allowed to pile up 
more than 10 days, when new work is re- 
fused till the old is cleared up. She finds 
that customers like this better than having 
their radios lie around for weeks. 

The combination of high technical stand- 
ards and systematic business methods has 
enabled Mrs. Cox to cope with an increas- 
ing volume of business, and the company 
will be ready for its post -war tasks when 
Mr. Cox returns to the job. 

HERE'S THE ONE PRACTICAL 

WAY TO REALLY LEARN 

RADIO 
ELECTRONICS 

and TELEVISION 

FULL RADIO SET SUPPLIED 

SPRAYBERRY TRAINING 

OvelYou 
TECHNICAL 

KNOWLEDGE 

SKILLED 

HANDS 

GET READY FOR BIG EARNINGS 
Herds your big chance to get ready for a wonderful future 
In the swiftly expanding field of Radio-Electronics IN- 
CLUDING Radio. Television. Frequency Modulation and 
Industrial Electronics. Be wise! NOW'S the time to start. 
No previous experience is necessary. The Swart/et-IV Course 
starts right at the beginning of Radio. You rant get lost. 

1'l1 Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 

The eery same Radio l'art, I supply with your course for 
gaining pre- expericnn In Radio Repair work may be 
adapted through un exclusive Sprayherry wiring procedure 
to serve for cunplet, fast. accurate Radio Receiver trou- 
blo- ahooting. Thus under Sprayberry methods you do not 
have one cent of outlay for manufactured Test Equipment 
which is nut only eapeasive but usuree. 

Prepares You for a Business of Your Own 
or Good Radio Jobs...Civillan or Military. 

My training will give you the broad. fundamental prin- 
ciples so necessary as a background no matter which branch 
of Radio you wish to specialize in. 
1 make it easy for you to Icaisi 
Radler Set Repair and Rustnllauon 1, aalr btp 
Work. I teach you how to Install turi 
and repair Electronic Equipment. flrCit41Q! 
Oct 

folly 
the facts about my Tr inin i ftllslsl0t 

wy big ìl: and rated rata log. 
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SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry. President 
Box 500TH, Pueblo, Colorado 

Please rush my 5-REE copy of "flow to MAKE 
MONEY In RADIO ELECTRONICS and TELEVI- 
SION. 

Name Age 

Address 

City State 
IMail in plain envelope or pasto on penny postcard) 
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Because they are so 
thoroughly dependable... 
Ohmite Rheostats and 
Resistors have been "in the 
fight" from the beginning. 
Today, they serve in countless 
thousands:.. in all types of 
critical equipment ... on 
every front. They are relied 
upon to function day -after -day 
under extremes of 
temperature, humidity and 
altitude. Remember -in 
resistance control, Ohmite 
experience makes a difference. 
Authorized Distributors Everywhere 

Ohm's Law 
Calculator 

Sol: es any 
Ohm's Law Prob- 

lem with one setting 
of the slide. All values 

direct reading. Send only 10c in coin. 

Ohmite Manufacturing Co. 
14895 Flournoy Se., Chicago 44, U. S.A. 

HAUTE 

/Ye 44.4t caát% OO b MM 11 ú 12 
.ros..s rsiSrOes .A swirrwcr 
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INDUSTRIAL ELECTRONICS 

is cart'illl to a ¡x erittl amplification 
tern and loud -speakers. 

The method shown in Fig. 5 has been 
mentioned in our previous reference to the 
photoelectric cell. This system has also been 
used in experimental organs and other elec- 
tronic musical instruments. 

The reproducing system shown in Fig. 6 
employs photocells and sound photographed 
on the edge of movie film. This may be done 
either by the variable density or the variable 
area method. 

RECORDED SOUND 
Of vast importance to the young student 

of electronics is the recording of sound on 
wax discs. The sound is not only recorded 
electronically but is also reproduced elec- 
tronically. The music or voice reaching the 
recording microphone is first amplified and 
then carried to an electrodynamic stylus or 
cutting head pressing down on a revolving 
disc. 

Reproduction employs a pick -up which is 
really very much like the cutting head. Here 
a needle contacts the sound grooves and 
carries the vibrations to a reed armature 
magnet set inside a field coil. The device 
is really a dynamo save that the armature 
vibrates in place of revolving. The small 
current generated in the field coil is carried 
to powerful electron tube amplifiers. A dis- 
assembled magnetic phono pick -up is illus- 
trated in Fig. 8. The several different meth- 
ods used in connecting pick -up units to am- 
plifiers are illustrated in Fig. 9. Proper im- 
pedance relationships must be established, 
along with a minimum of scratch noises. 

THE UNIT OF SOUND 

Some years ago, the able physicists of the 
Bell Telephone Laboratories found them- 
selves in need of a scientifically justified 
unit for the measurement of sound. The 
electrical engineer had his volts and am- 
peres, the mechanical engineers had foot 
pounds and horsepower, but there were 
nothing but leaky buckets into which 
bundles of sound energy could be poured. 
A unit called the bel, in honor of Alexan- 
der Graham Bell, was developed. Appropri- 
ately enough, the bel was used to calculate 
the rate at which telephone signals faded 
when they were called upon to survive the 
electrical intricacies of modern circuits. One 
bel represented a sound strength ten times 
above an arbitrary zero level, two bels an 
intensity 100 times zero level, three bels 
1000 times, etc., on up the scale. Zero 
marked, not the end, but a definite limit 
like the zero mark on the centigrade and 
Fahrenheit temperature scales. The bel was 
more or less cumbersome when used to 
measure very small differences in sound 
level that could not help but prevail in a 

continuous spectrum. The decibel, which di- 
vided bels into tenths, was therefore intro- 
duced. This is the standard yardstick used 
in sound today. On an energy basis, a decibel 
represents a fraction of a millionth of a 
watt. It is only when we measure ordinary 
sounds that we are able to fasten some 
meaning to the unit. Today, we have sound 
meters that give decibel readings. A rustling 
leaf generates 20 decibels of sound, a lion 
roars at 95 decibels, a riveting hammer has 
a 105 decibel clatter. Beyond 130 decibels, 
we reach an arca where nerve response de- 
generates into severe pathological disturb- 
ances and sound may stimulate pain, even 
succeed in bringing about disruption of or- 
gans. 

Sound, long regarded merely as some 
kind of a vague atmospheric disturbance 
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tlu'ough which lt we hear, has finally entered 
the world of everyday affairs. It has as- 
sumed sociological and economic impor- 
tance. The nerve -bedeviled fellow twitching 
in his subway seat is partly a product of 
the sound that assails him. His anxiety 
neurosis is not caused entirely by the mar- 
ket, his job or his boss -ridden office. Sound, 
too, leaves its mark, makes him a snore 
inefficient producer. He suffers shell shock 
each day of his existence and his employ- 
ers, his city officials, are becoming anxious 
if not worried over the matter. Many of 
our large cities are now having sound sur- 
veys made in which the meter calibrated in 
decibels is used to trace down and con- 
demn the chief offenders. Manufacturers of 
electrical appliances and moving machinery, 
quick to sense factors in the popularity Of 
their products, are also busying themselves 
in an effort to cut the noise produced by 
their products to a minimum and thereby 
contribute to the well -being of those who 
use their equipment. 

We ride in airplanes, automobiles and 
railway coaches that have been OK'd 'with 
decibel meters ; we are beginning to use 
electric fans, vacuum cleaners and washing 
machines that have been reared within the 
measuring ears of decibel meters. The Noise 
Abatement League would have every manu- 
facturer mark his machine with the decibels 
of noise it produces. Should sound enter the 
competitive field, the public would rapidly 
become sound -conscious and demand a mini- 
mum of unwanted noise with each thing it 
bought. London has already demanded that 
motorists refrain from blowing horns at 
night and Mussolini decreed "silent days 
and threatened to remove the confines of 
Rome factories that violate the limits of 
ordinary endurance. Factory owners in this 
country also have found that they owe it 
to their employees and their output to mini- 
mize noise. A man working a noisy adding 
machine will make more mistakes than a 
man operating a quieter one. Mechanical en- 
gineers, for the first time, have been called 
upon to develop machines that will not shat- 
ter the nerves of those who attend them.. 

Radio's contribution to the war effort in 
1943 exceeded $202,150,000 in station and 
network time, the National Association of 
Broadcasters reported on the basis of 
monthly reports from station members and 
OWI allocations. 

Calculated on one -time rates before dis- 
counts and commissions were deducted, the 
radio time provided by individual stations 
totaled $96.506,000, while networks supplied 
$105,644,500 worth under the spot and spe- 
cial assignment plans. 

Mr. L. A. Cleaveland, foreman in the 
radio and test department at American Ex- 
port Airlines, uses a barber chair with the 
back, seat and arms removed as a test stand 
for automatic direction finders. 

A platform was built where the seat 
would be and a superstructure added to 
house the automatic direction finder. The 
base of the chair was used as the compass 
and the 360 degrees marked off on it. A 
pointer was affixed to the platform and bent 
to point to the degrees of the compass. 

The equipment was placed in a shielded 
room and an aerial run front 0 to 180 de- 
grees made. The equipment thus checks 
the instruments perfectly. J.R. V. 
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STAGE -BY -STAGE TESTS 
(Continued from page 669) 

nissis slumusommonsum room umws umpsnnuususnsnnnminlus it nlxs 

signal will come through. Then, shifting the 
connection of the generator to the grid of 
the 6K7, a much louder signal should be 
heard, indicating the 6K7 is contributing to 
the gain of the receiver. The receiver's 
volume control should be at maximum when 
snaking these tests. Next the generator is 
connected to the grid of the 6A8, with the 
receiver dial set at 550 Kc. and the genera- 
tor dial set at the I.F. The receiver circuit is 
disturbed by the addition of the test cable 
and the shunt impedance of the generator, 
but practical servicemen find such objec- 
tions in consequential and use the tests ev- 
ery day in their work. 

Suppose the I.F. signal gets through from 
the 6A8 grid to the loud- speaker and yet the 
radio does not pick stations as the dial is 
tuned over the band. This defect points 
most probably to oscillator failure. There 
is a simple way of checking the oscillator. 
Set the service generator for =modulated 
output, couple it loosely to the grid of the 
mixer by attaching the generator cable clip 
to the insulated grid wire (no direct con- 
nection). Then advance the generator oilt- 
put control or attenuator to about half -scale. 
The receiver dial may be set at about 1000 
Kc., volume advanced to maximum. The 
generator dial is then tuned from about 
1000 to 2000 and if a number of stations are 
heard it is clear the receiver's oscillator cir- 
cuit is not working. Beat notes will be 
heard if the receiver's oscillator is working. 
Another way of checking the receiver oscil- 
lator is to connect a high resistance volt- 
meter between the oscillator grid and cath- 
ode, the negative terminal of the meter go- 
ing to the grid, the positive to the cathode. 
If a reading is obtained with the instrument 
set on the 0 -10 volt range, the oscillator is 
working. If a reading is not obtained, or a 
reverse reading is given, the oscillator is 
not working and should be checked. There 
may be an open oscillator coil, shorted oscil- 
lator tuning condenser, or a lack of anode 
and filament voltage on the oscillator caus- 
ing the trouble. 
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A RADIAL -BEAM TUBE 
(Continued front page 653) 
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system proved impractical because of me- 
chanical difficulties. The present tube will, of 
course, eliminate these difficulties. Inciden- 
tally, this type of communication does not 
require the elaborate filters of the carrier 
system, now in wide use. 

Two tubes of the radial beam type have 
been operated successfully in New York for 
experimental signalling. A neon tube in the 
anode circuit of each element was used as 
indicator. The only amplification provided 
was that of The tube itself! Both transmit- 
ting and receiving tubes were connected to 
the same source of 60 cycle A.C. so that 
automatic synchronism of corresponding 
anodes was obtained. Much will probably be 
heard of this tube in the near future. 

The human eye as a light- sensitive device 
far exceeds any other known system of light 
detection. The smallest amount of light cap- 
able of stimulating the eye has been found 
to be between five and 14 quanta. This is 
two to six trillionths of the energy required 
for a flea to jump about four inches high. 
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TELEVISION IN THE SHOP 
Industrial television was launched with 

the U.S.S. Missouri, when several hundred 
of the General Electric workers who pro- 
duced its powerful geared -turbine propul- 
sion sets and a large variety of operating 
and ordnance equipment used by it, saw 
its christening ceremonies in their own shop. 

Three television receivers were installed 
in the turbine shop, enabling the workers 
to watch the launching, 150 miles away. 

The telecast, first ever made of an event 
so closely connected with the war, was 
sponsored jointly by the General Electric 
and National Broadcasting Companies, both 
of whose television stations -WRGB, Sche- 
nectady, N. Y., and WNBT, New York 
City carried the show. This two -station 
chain, which has been in operation for some 
time, is the first television network. 

wait 

PROGRESS IN INVENTION 
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different. element SO that it is necessary to avoid 
sharp corners and surfaces must be highly pol- 
ished. In the type of electron lens shown, how- 
ever, the metallic electrode --seen at 6-is im- 
bedded in a solid possessing high insulating 
strength. Then by proper shaping of this ma- 
terial as well as the electrodes themselves, it is 
possible to minimize aberrational effects with less 
danger of breakdown. 

A typical shaping of the lens is shown. Mate- 
rials which may be used are glass for the solid 
dielectric and platinum for the electrode, which 
may be in the form of an annular disk or washer 
having at its inner edge a ring of circular cross - 
section. 

Since the development of electron microscopes 
depends greatly on improving the electron lens. 
such inventions may be of great importance. 
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Available from 
local dealers or 
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tory direct. 

UNIVERSAL 
STROBOSCOPE 
This handy phonograph turntable speed indicator, 
complete with instructive folder, is now available 
gratis to all phonograph and recorder owners 
through their local dealers and jobbers. As a 
recorder aid the Universal Stroboscope will assist 
in maintaining pre -war quality of recording ording and 
reproducing equipment in true pitch and tempo. 

Universal Microphone Co., pioneer manufacturers 
of microphones and home recording c components 
as well as Professional Recording Studio Equip- 
ment, takes this means of rendering a service to 
the owners of phonograph and recording equip- 
ment. After victory is 

o 
- dealer shelves will 

again stock the many new Universal recording 
components you have been waiting for. 

UN IVERSAL 
MICROPHONE CO. 

INGLEWOOD, CALIFORNIA 

4 STANDARD TYPES 
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induced in it by L, is thereby reduced to a 
very low value -roughly that of the actual 
resistance of the wire in the coil, and there- 
fore high voltages are generated in it. 

Now that the oscillator has produced 
alternating current, we can see its real use. 
Consider the "tank- circuit" L, C,. The coil 
and condenser are in parallel. The design 
of these elements is such that at the funda- 
mental oscillating frequency they offer 
maximum impedance. The A.C. component 
of voltage in the tank circuit is: 
E = IZ where I = circulating A.C. 

current 
Z = impedance of 

tank circuit 
Thus, no matter how low the A.C. cur- 

rent is, with a maximum tank impedance 
the A.C. voltage (reactive voltage) is likely 
to he high. In the circuit described this 
value can go up to 200 volts or more. 

The tank coil acts as primary for the 
transformer L, L,, the secondary of which 
is connected to the rectifier. From there on 
the circuit is exactly like a half -wave recti- 
fier operating from a power transformer 
off a 60 -cycle A.C. line. That's all there 
is to it! 

As we draw current from the rectifier 
circuit (the diode end of our 25A7), which 
is attached across this coil and condenser 
combination, the voltage drops. An oscil- 
lator built up according to the specifica- 
tions of this article is therefore unsuitable 
for such work as operating large power 
tubes, where heavy currents are needed. It 
is, however, useful for many small devices. 

One of the greatest practical uses of this 
type of power supply is for applications 
where very high voltages with low currents 
are required. A single 6L6 oscillator has 
been used to supply 6,000 volts to be recti- 
fied for a cathode -ray tube, and the G -E 
"suitcase" electron microscope uses a reso- 
nant -type power pack. 

CLASS OF OPERATION 
To get appreciable power output from a 

power -oscillator stage, some form of plate - 
grid feedback must be employed. It must he 
remembered that frequency stability varies 
inversely with closeness of feed -hack 
coupling. Thus with close coupling for 

maximum power transfer, frequency sta- 
bility will suffer. This is of no consequence 
in the circuit where the output is imme- 
diately rectified to produce D.C. power. 
Under these conditions the circuit may be 
referred to as Class "C" power- oscillator. 

Some thought should be given to the 
energy required for the grid circuit. The 
grid draws both voltage and current. This 
power cannot come from the preceding 
stage as it usually does with Class C stages 

There is no previous stage! The grid 
power must come from the plate- circuit 
power supply. The characteristics curve of 
such a stage would then show E,--I, rela- 
tions far out in the region of positive grid 
potential. As such, even as Class C its 
operation is entirely unlike any other class 
of tube circuit design. 

ENGINEERING ANALYSIS 
(Titis section may be skipped by readers 

who dislike formulae.) 
The D.C. power supplied to the rectifier 

diode (right section) by the power- oscil- 
lator (left section) : 

(1) P, =Ie Ee 
where Ib = Average value of plate 

current (D.C.) 
= Plate voltage (D.C.) 

The power output to the tank circuit L: 
(2) Pt.n = E, I, 

where E, = A.C. component of plate 
voltage (R.M.S.) I.= A.C. component of plate 
current (R.M.S.) 

IL = Circulating current in the 
oscillating circuit 

RL = Total resistance of the 
tank circuit plus the re- 
sistance reflected from 
the grid (acting as load) 
and load (L, with the 
associated rectifier cir- 
cuit) 

The power lost at the oscillator plate: 

(3) Wat.. _ (1) - (2) = Pt - Prank 

The driving power for the oscillator 
stage: 

Or`'xrq 
R,r 

. 

..:. 

y r 
British (umtinr Photo 

Despite transport difficulties, the Western members of +he United Nations are managing 
to supply our Eastern ally with some of the communications equipment so important to the 
successful conduct of modern war. The photo pictures one of these contributions, a car 
armored to meet battle conditions and completely equipped with the latest Occidental 
mobile radio direction -finding apparatus, so much needed in this war of communications. 
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(4) Pa = Ee I, 
where Ea = A.C. grid voltage 

(R.M.S.) 
If= A.C. grid current 

(R.M.S.) 

The power available for output: 

(5) Pe =EeIp- (Exl,+Rd) 
where Rd = Resistance of the detector 

circuit acting as load 
through L, 

Ignoring the inherent and unmeasurable 
losses in the oscillator and associated cir- 
cuit, the efficiency of this stage:. 

Pa Ep Ip- (Ea I, + Rd) 
(6) Eff = = 

PI Ib Eb 

This stage is nothing but a half -wave 
rectifier, known to all students of radio as 
a means of producing direct current power 
from an A.C. source. It is called a detector 
in this case to differentiate it from the 
usual rectifier operating off the 117 -volt 
primary A.C. lines. 

Inspection of the circuit (tight half of 
circuit diagram Fig. 1) will reveal com- 
ponents arranged much like the typical 
diode detector in a modern superheterodyne. 
In the radio receiver the detector removes 
the modulation peaks of the modulated R.F. 
carrier, thus demodulating the received 
wave. The removed modulation is passed 
on to a device which thus actuated produces 
sound. In the detector shown here, how- 
ever, the removed peaks occur at the same 
carrier frequency .... There is no modu- 
lation. Therefore, the output is a series of 
peaks occurring at regular intervals and 
having the sonic amplitude, as shown in 
Fig. 2. These removed peaks are passed on, 
not to operate earphones, but to act as 
pulses of energy like charges of a gen- 
erator to supply a source of direct current. 

No. Wire 
Turns for 

Max. 3J Witco tts 
20 12 
24 13 
27 15 
30 18 
33 20 

Fig. 4 

The rectified D.C. output pulses of cur- 
rent charge the load by -pass condenser C, 
to nearly the same voltage as that across 
the transformer secondary L,. Since the 
condenser stores the charge it tends to bias 
the tube between peaks, permitting the diode 
to conduct only when the input voltage is 
greater than the stored D.C., that is, only 
at peaks. In this respect, the stage operates 
Class C (if a diode can be considered as 
Class C). The charge, replenished at each 
pulse, is drawn from this stage by the load 
circuit, such as radio receiver, photo -electric 
cell, or other electronic equipment. The load 
is represented in the diagram Fig. 1 as a 
phantom resistor, R2. The D.C. available 
for the load is that across the condenser 
C. The choke RFC keeps the high fre- 
quency out of the load. 

The capacity of the condenser C. must 
be such as to offer minimum reactance to 
the input frequency, effectively filtering the 
D.C. output. 

The condenser Cd tunes L, to the resonant 
frequency, thus permitting maximum trans- 
fer of power, adding more voltage due to 
"resonant rise of voltage." 

Since the duplex tube in the circuit is to 
function as rectifier it must be selected with 
the usual check on maximum peak inverse 
RADIO -CRAFT for AUGUST, 

voltage rating. In the half -wave rectifier 
design the tube should be able to stand a 
voltage of 2.83 E,, where E. = voltage 
across L,. In conservative design, assuming 
an output of 90 volts D.C., the tube would 
stand a maximum peak inverse voltage of 
254.7 volts. The 25A7, for example, can 
stand this voltage, and is rated to deliver 
up to 125 volts D.C. from the rectifier sec- 
tion. If two separate tubes were used instead 
of a duplex tube, the voltage output might 
be raised considerably. 

With an output of 90 volts D.C., the 
rectifier would provide about 6 milliam- 
peres output to the load. (See Fig. 3 for 
rough approximation.) This is sufficient 
to operate most small electronic equipment, 
with the possible exception of a power tube 
to drive a speaker. In this case either a 
very small P.M. speaker should be used, 
or headphone operation should be incor- 
porated. In the event that strong speaker 
operation is required, a 28D7 may be used 
as power amplifier, operating directly off 
the 24-32 volt storage battery. This should 
provide sufficient output. For the design 
of such a stare see the June issue of Radio - 
Craft under the title, "A 28 -Volt Receiver." 

The fundamental frequency of operation 
of the power- oscillator should be from 4 
to 10 megacycles, depending on the design 
of the load coil L,, which slides inside L, L2. 
The plate and grid coils are wound on the 
same form, and are identical. Fig. 4 shows 
the Load Coil (L,) table listing the wire 
gauge (B & S) and the number of turns 
necessary for maximum power output in 
milliwatts. With a 1 inch (outside diame- 
ter) low loss coil, about an inch or two 
long, referring to Fig. 4 wind the load coil 
for your particular application. Cement it 
with a good h.f. hinder or wind it tightly. 

Since the load coil slides inside the 
primary, it is necessary to allow sufficient 
inside diameter in the primary coil to ac- 
commodate the load coil. For the primary 
use a ceramic coil form about two inches 
in length with a nominal inside diameter 
of % to 43 inch. (If a selection is avail- 
able, select a form which will permit the 
load coil when wound to be pushed into 
position to stay there by friction.) The 
plate and grid coils should be wound in the 
same direction, to % inch apart. using 
10 turns of No. 14 wire, closewound. for 
each winding. This will correspond to a 
frequency between 4 and 10 megacycles. 
The exact frequency need not be known, 
since the only tuning involved is for great- 
est energy transfer, which once set will 
not be changed. Condensers C,, C2 and C. 
tune their respective coils to the required 
frequency. This will have to be done with 
an insulated screv:driver, judging resonance 
by noting the reading of a voltmeter in 
the output circ::it. Maximum voltage is 
the best setting. 

The optimum value of the grid -leak R, 
should be found experimentally, since it 
varies for each coil and with the load, 
generally being between 200 and 5000 ohms. 

In designing the power- oscillator it is 
important to base the data on the highest 
no -load voltage to be encountered, since 
the voltage will rise with reduced load. 
Thus the output voltage varies inversely 
as the load, as shown in the regulation 
graph Fig. 3. With a fairly fixed load the 
output should be essentially constant. The 
regulation might he somewhat improved 
with a power- supply filter, but this will 
reduce the output somewhat. 

If a stable load coil is desired without 
experiment, wind L, with 60 turns No. 30 
wire. The coil form will be longer than one 
inch, but will require very little adjustment. 

The author wishes to acknowledge his 
indebtedness to SYLVANIA NEWS for the 
data from which this article was prepared. 
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ELECTRONIC TUBE SYMBOLS (Continued from page 672) 

to indicate which tube base pins are con- 
nected to each of the tube's elements. 

Because of the diversity of types of draw- 
ings required on various blueprints to 
indicate a given tube, it follows that a 
graphical tube symbol is a cress between 
a pictorial portrayal of the tube and a sym- 
bolic semi -wiring diagram of the tube itself. 

At present we are concerned only with 
representative drawings of tube elements as 
they appear on a graphical symbol within 
the glass or metal vacuum envelope of the 
tube itself. 

This envelope is usually indicated by a 
circular or oval outline and the leads from 
each element are carried through this circle 
into the wiring of the schematic itself. It is 
not customary procedure to indicate on the 
schematic that the tube is either metal or 
glass. 

Many engineers, in drawing rough cir- 
cuits, or to illustrate a point during discus- 
sions, will leave the enveloping circle of 
the tube's case off entirely, but in drawing 
a schematic to be used for production or de- 
sign it is best to encircle the tube elements 
to avoid confusion. 

As any tube will contain at least two ele- 
ments and even the most complex will be 
confined to grids, plates, cathodes and heat- 
ers in various quantities and positions, a 
primary requisite is the ability to identify 
each tube element as shown in the symbol. 

The "heaters" are usually drawn with no 
direct connections to their cathode. Stand- 
ard methods of showing heaters are given 
on this page. Cathodes used in conjunction 

,nangNYBl6 

with heaters, and directly heated cathodes 
are also shown (Fig. 1 -a). 

Plates (anodes) may be drawn in any one 
of several ways but the illustrations given . 

here are customary methods of representa- 
tion. The commonest of these are shown in 
Figs. 1 -b and 1 -c. 

A gas tube is always drawn with a dis- 
tinguishing dot or circle within the tube 
outline and pilot lights or neon bulbs are 
drawn in such manner that confusion is im- 
possible. 

When tube elements are connected within 
the tube the symbol is drawn as indicated 
in Fig. 1 -d, but if elements are inter -con- 
nected outside of the tube's envelope, even 
if the inter- connections are in the pins, they 
must be drawn external to the tube symbol, 
as in Fig. 1 -e. 

Television tubes are in a class by them- 
selves. An example of a symbol for a tele- 
vision tube is shown in Fig. 2. The ele- 
ments of these tubes, while similar to those 
of receiving and transmitting tubes, serve 
different purposes. Consequently the draw- 
ing of graphical symbols for television tubes 
should be treated and studied as a separate 
subject. 

Ill graphical tube symbolism, as in all 
schematic drawings of radio circuits, the 
important thing is to standardize. Standard- 
ization of all graphical symbols and of tube 
symbols in particular will repay the radio 
engineer, draftsman or technician a hun- 
dredfold in eliminated errors and in quick- 
er, more ready interpretation of schematic 
drawings. 

TANK SPEAKER IS SMALLEST YET 
HE "smallest loud -speaker yet," men - 

' tioned in the editorial, "Shrinking Radio" 
(Radio- Craft, January, 1944), has aroused 
some interest, and even slight doubt. 

The loud -speaker actually does exist, as 
the illustrations show, and it is no freak 
or toy gadget. On the contrary, this is a 
rugged unit designed for the toughest 
imaginable kind of use. Its main application 
is in tank radios, than which no more 
rugged service can be imagined. 

Its dimensions, as given in the original 
editorial, may have been measured a little 
liberally, rather than otherwise. The actual 
size is graphically shown in the photograph, 
by comparison with an ordinary match 
folder. 

This sturdy little PM is a standard Mag- 
navox speaker. The voice coil, unexpected- 
ly, has a resistance of 50 ohms. The "pot 
magnet" is made in two pieces, as is shown 
by the ends of four screws in the break- 
down photo. Over the magnet is placed a 
bakelite ring, on which the cone is placed. 
The cone itself is made of bakelite- impreg- 
nated cloth, and is almost as strong as any 
other part of the unit. 
Repeated thrusts 
with an index finger, 
driving the cone back 
against its support, 
succeeded only in 
producing a few 
cracking noises, but 
did no visible dam- 
age to the fabric. 

The audio qualities 
of this little speaker 
are improved by 
careful design of the 
pole piece and the air 
space under the cone 

as well as in the "dust cap" at its center. 
Voice coil leads are brought out through the 
two grooves in the edge of the bakelite ring, 
visible at the left edge of the break -down 
photo. 

It would be interesting to know what the 
designers of the original Magnavox -which 
stood more than two feet high and was a 
fair load for a serviceman -would have 
thought if they could have seen how their 
product would be transformed in 25 years. 
True it is that radio is shrinking in the 
cumbersomeness of its apparatus as it is 
expanding in power, range and universal 
use 

`Fr,aw 

us, 
F! 
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REMOTE CONTROL WEAPONS 
gm: 

sees -ni all six direction. -Is rulited back 
to headquarters where observers view the 
six -image screen as the plane proceeds on 
its course If another plane or planes ap- 
proach from any point, the distant radio -con- 
trol officer can put the plane through evasive 
tactics and elude the pursuers. The plane 
can even be equipped with guns, which can 
be fired by remote control as desired. After 
the television plane has negotiated the vari- 
ous war hurdles and evaded interception 
flak, etc., it can then discharge its bombs 
on the target, or (if necessary) the plane 
can carry a single large load of explosive 
which is detonated on contact -blowing up 

(Cont. from page 649) 

the plane itself, should this be desired. If 
the plane is to be saved, it could drop bombs 
in the manner of present -day bombers, and 
then return to its base -all by radio-con- 
trol. 

All this is not an impossible picture and 
you may be sure that long distance robot 
military planes of this type will be in use in 
the future. 

One thing about them -they most likely 
will not be used to terrorize the population 
and kill people needlessly as the Nazi robots 
are doing now. In war, whenever possible, 
every High Command prefers to use weap- 
ons for purely military purposes. 

EARLY NOISE -REDUCING MIKES 

NENT the noise - reducing micro- 
phone and its inception, concerning 
which we published a letter from 
Benjamin F. Miessner a short time 

ago, Radio - Craft has received the following 
letter from Mr. Peter L. Jensen. Mr. Jensen 
was at the time Chief Engineer for Magna- 
vox, mentioned in Mr. Miessner's letter as 
having also been engaged in anti -noise 
microphone research at that time: 

Dear M r. Gernslack : 

I read with interest the letter from Ben- 
jamin F. Miessner addressed to you and pub- 
lished in Radio -Craft for lfarch, 1944, under 
the heading, "Anti -Noise Mike Not New." 
Alsc in the same issue, on page 348, is pub- 
lished a short report which testified to the 
success of the anti -noise microphones used 
on the flight of the NC -4, the first airplane 
to cross the Atlantic Ocean. The report, 
mentioning the superiority of this type of 
mike, was written by Lt. Commander Lav- 
ender, who made the flight himself as the 
officer in charge of communications. 

Benjamin Miessner's statements are sub- 
stantially correct as far as I know, but for 
the sake of history, and in order to keep the 
records clear, may I be permitted to con- 
tribute some additional information on this 
subject? 

Shortly after the United States entered 
the first World War, Lt. Commander Sweet, 
who was well known to all oldtimers as one 
of the Navy's first radio experts, approached 
Pridham and me with the suggestion that 
our powerful dynamic loudspeaker might 
possibly solve the problem of intercommuni- 
cation between the crew members on an air- 
plane. 

We were fortunate to have the Hall Scott 
Motor Company's plant practically in our 
backyard, in Oakland, California, and we 
matte our preliminary tests alongside air- 
plane motors which were being tested on 
blocks and which ran day and night. The 
noise level close to these motors was as high 
as in any airplane. We quickly discovered 
that altogether too much noise entered our 
microphone and that our puny little human 
voice was completely unintelligible in the 
loudspeaker. The problem, therefore, became 
a microphone problem and we developed in 
a short time the so- called anti -noise micro- 
phone. We stripped the mike of all en- 
closures in order that the motor noise might 
be permitted to impinge upon both sides of 
the diaphragm and thereby neutralize itself, 
whereas the voice, which impinged upon one 
side only, alone actuated the mike. Speech 
with this new mike was reproduced with 
great clarity and without the disturbing 
intermingling of thunderous motor and wind 
noise. 
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A patent was filed on the new mike and 
the application was placed on the secret list 
in the Patent Office. Some time later the 
patent was declared 'in interference with an 
application filed by Benjamin Miessner, but 
as the Magnavox Company, to whom the 
patent was assigned, was then the only con- 
cern in the country producing this new 
lip mike, a deal was made with Miessner in 
order to avoid costly interference proceed- 
ings and the basic original patent was issued 
to us. The interference case never proceeded 
to the point where date of conception and 
first date of reduction to practice was deter- 
mined. The Magnavox Company, where 
Pridham and I jointly held the title of chief 
engineer, was the sole manufacturer of anti - 
noise lip microphones during the first World 
War. The Magnavox type became the stand- 
ard mike for all Navy airborne equipment 
during the war and for some time after- 
wards, including the period when the NC -4 
flew the Atlantic. Concurrently, we devel- 
oped an anti -noise mike, based on the same 
principle, for use with ship telephones where 
noisy engine rooms and other conditions had 
been a problem. The ship telephone which 
we developed employed a permanent magnet 
dynamic telephone, also a new innovation, 
and coupled with an anti -noise microphone 
the instrument performed so outstandingly 
well that it was adapted for use on nearly 
all Shipping Board's vessels as well as on 
all the two hundred and fifty four -stack 
destroyers of that vintage. 

Shortly after the war, radio burst on us 
like a tidal wave and all our energies became 
concentrated on loudspeakers. The develop- 
ments on lip microphones were shoved into 
the background and remained dormant, as 
far as I know, until the beginning of the 
present war. However, I have always 
thought that the anti -noise principle might 
become important in certain commercial tele- 
phones. 

I am sure my good friend, Pridham, is 
not interested in asking for glory for having 
originated the principle embodied in the anti - 
noise lip mike any more than I am. Our 
country has been good to both of us, and 
whatever recognition has been given us has 
come to us for work in another field. How- 
ever, as microphone and loudspeaker con- 
sultant to the War Production Board, I per- 
sonally salute the Electrovoice Corporation 
in South Bend for the good work they have 
done in bringing the lip mike to such a high 
state of perfection. My only concern is that 
the Corporation is not reducing their very 
large backlog of orders for lip mikes fast 
enough. 

1944 

Sincerely, 
PETER L. JENSEN 
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PRACTICAL ELECTRONICS 

not be calculated by simple °All's law, but 
is usually given in graphs on the technical 
data sheets or in the tube manuals. 

In Fig. 3 we have a rectifier with a 
voltage of 400 applied to it and a load with 
a resistance of 35,000 ohms. The load 
draws 10 milliamperes, and the voltage 
across it is 350. The rest of the drop (50 
volts) is inside the tube, between the plate 
and cathode. If we drop the resistance of 
the load to 3,000 ohms, the voltage across 
it drops to 300 and the current rises to 100 
milliamperes. In this case, the tube has acted 
as a fairly linear device, voltage rising with 
current very much as in an ordinary re- 
sistor. This might not have been the case 
had our load been a capacity instead of a 
resistance. In such a case, we might expect 
to find about 510 volts D.C. output with 
our 400 volts A.C. input, and a much 
sharper drop in voltage with increased cur- 
rent than we should expect from Ohm's 
law. 

This increased voltage drop with in- 
creased current is important for two rea- 
sons. It acts as a safeguard for the tube 
should excessive voltages be put on it, or if 
(because of short -circuits or any other rea- 
on) the resistance of the output circuit 

(load) is unduly decreased. We have in 
effect an additional resistor in our circuit. 
This opposes any increase in current, thus 
preventing that increase from becoming as 
great as it would otherwise have become. 
The resistor action of the tube thus often 
saves it from being destroyed when some 
part of the apparatus to which it is at- 
tached breaks down and subjects it to an 
overload. 

The second important feature of the 
tube's resistance is that such a tube causes 
some loss of power in any circuit in which 
it is inserted. When large amounts of cur- 
rent are to he rectified a high -vacuum tube 
becomes uneconomical. Transformers must 
oupply enough voltage to make up for the 
high internal drop in the tube as well as 
the drop in the load, and large amounts of 
electricity are wasted 
in heating up the 
anode. The gas -filled 
tube delivers large 
output currents with 
little loss. It shows 
no such increase in 
resistance with in- 
creased current as 
does its high -vacuum 
brother (and conse- 
quently does not act 
as a safety device in 
its own circuit). 

Current flow in a 
gas tube depends -as 
we have learned -on 
breaking d o w n, or 
ionizing, the atoms 
of gas which com- 
pose its atmosphere. 
This occurs at a defi- 
nite voltage for each 
gas, less than 20 volts 
for gases commonly 
used in rectifiers. Be- 
low that voltage, little 
or no current flow 
takes place. When it 
is reached, the gas 
ionizes, and the posi- 
tive ions attract large 
numbers of electrons 
away from the cath- 
ode. If the load re- 
sistance is reduced or 

(n,llitlurd from 1111,' 663) 

awe 

the input voltage iuCrn:t tti, more atoms are 
ionized and more current flows, but the vol- 
tage between cathode and anode remains 
the same, within the normal operating rat- 
ings of the tube. 

Electron -tube rectifiers which must sup- 
ply heavy currents are almost invariably 
of the gas -filled type, for the reason that 
such tubes will supply large amounts of 
electricity at high efficiency. Because of that 
very feature they are much less rugged than 
the high -vacuum type and must be oper- 
ated with greater care. 

Heavy peak currents have a dangerous 
effect on the gas -filled tube. Should the 
current rise beyond the rated peak, the 
voltage drop across the space between 
cathode and plate will start to increase. 
As this happens, the ions, attracted by the 
negative voltage on the cathode, start mov- 
ing toward it. Meeting with no electrons 
to neutralize their positive charges, they 
rush into the cathode and bombard it in an 
ionic hailstorm. These ions have enough 
weight, and -speeded up by the increased 
voltage attracting them -enough velocity 
to strip the active coating from the cathode 
surface ruining the tube. Arc -backs when 
the cathode is positive may have the same 
effect. In that case the electrons, speeded 
up by the high inverse voltage, do the 
bombarding. 

The cathode may also be stripped if the 
tube is operated at too low temperatures. 
Many gas -filled tubes use mercury -vapor 
as their atmosphere. A few drops of ordi- 
nary metallic mercury are put rat the tube 
during manufacture. The mercury is va- 
porized by the heat of the cathode. If the 
high voltage is applied while the tube is 
warming up, we have a situation similar to 
a voltage overload. The cathode is not 
able to emit as many electrons as when fully 
heated, and the atmosphere in the tube is 
less dense than required to maintain the 
low voltage drop between cathode and 
plate. As this internal voltage increases, so 
does the attraction of the cathode for the 

The original walkie -talkie 
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positive ions, and so does their speed as 
they rush toward it. An ion is like an auto- 
fiiobilc -when it strikes an obstacle, its de- 
structive force is proportional to its speed. 
It is necessary to use two switches for 
turning on a gas- rectifier power supply, one 
to light the filaments, (heaters or cathodes) 
and the other, (often automatically oper- 
crated) to turn on the anode voltage when 
the tube is properly heated and the mer- 
cury vaporized. 

Operation at too high temperatures also 
has its dangers. Since the atmosphere in 
the usual gas tube is created by the evap- 
oration of mercury, as the temperature goes 
up that atmosphere becomes denser. This 
reduces the voltage at which arc -back will 
occur. In many cases it causes the tube to 
act as a cold -cathode rectifier, carrying 
small currents on the half of the A.C. 
cycle when the plate is negative. 

The inverse peak voltage must also be 
more carefully watched with gas- filled than 
with high- vacuum tubes, and the possibility 
of high- voltage surges in the supply cur - 
rent carefully considered. 

Another gas -tube rating which may seem 
puzzling is the maximum averaging time. 
This is merely the average current rating, 
with a safeguard added. A tube may have 
an average current rating of 1 ampere, and 
be used in the application where it is work 
ing only 20% of the time. Yet the same 
tube might be ruined if 5 amperes were 
drawn from it for 1 minute and none for 
the next 4 minutes. The one- minute drain 
at five times normal current might be quite 
sufficient to cause damage. In other words, 
5 minutes is too long a time over which 
to take an average. The usual averaging 
time is 30 seconds, which would mean in 
this case that the tube could deliver 5 times 
normal current for 6 seconds if it remained 
idle for the next 24. 

The very weaknesses of gas -filled recti- 
fiers are due to its greatest virtues -large 

SYSTEM AND 

OUR millions of people depend entirely 
upon the radio serviceman for the main- 

tenance of their most extensive source of 
entertainment and news, the broadcast re- 
ceiver. With all the priorities and shortages 
the serviceman is left at somewhat of a loss. 
This should present itself as a challenge, 
however, and the serviceman should have 
at his disposal the necessary initiative to 
cone with the remote conditions under 
which he is forced to work. Due to these 
difficult situations, the radio repair man is 
no longer a serviceman, he is viewed as 
a radio maintenance technician, because he 
may sometimes have to redesign or recon- 
struct in order to affect a repair. 

When we consider that now many serv- 
icemen are beginners in the field, their dif- 
ficulties are greatly increased. The new 
serviceman must turn his efforts in two di- 
rections-to understand thoroughly the 
schematics of modern receivers, and the 
functions of the single circuits of which 
these receivers consist. With this knowledge 
he will be able to proceed to the first im- 
portant step in servicing -locating the cir- 
cuit, stage and part in which the defect is 
concealed. 

The next thing is to learn to use the most 
effective of the methods of locating trouble : 

point to point testing; substitution; circuit 
analysis; or the use of signal tracers and 
the cathode -ray oscilloscope. All these have 
been covered in Radio -Craft articles. 

Out of these four methods available, the 
serviceman should use the method or meth- 
ods which most rapidly and accurately aid 
him in localizing the trouble. With a small 
amount of study and practice, he is sure to 
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current- delivering ability and low internal 
loss. It is therefore not surprising to find 
them used almost universally where a simple 
rectifier is needed to deliver large currents 
at modern voltages. Where extremely high 
voltages are required, efficiency is sacrificed, 
and high -vacuum tubes used. Where output 
currents and voltages have to be controlled, 
more complicated gas rectifiers, such as the 
Thyratron and the already -mentioned Igni- 
tron, are used. They will be described in 
the next lesson. 

SERVICING 
find many additional uses for his available 
equipment, heretofore not realized. He de- 
velops a mania for knowing the ins and 
outs of his test equipment. He should also 
be readily familiar with the theory behind 
the circuits with which he is working, or 
else his test equipment is practically use- 
less. This statement cannot be overempha- 
sized. 

After the serviceman is aware of the 
methods available to him, the next step is 
to correlate the procedure to follow. These 
procedures vary widely with situations and 
equipment, but four major steps are to be 
followed for the maintenance of electronic 
equipment : 

(1) Check the power supply and its ad- 
jacent equipment. 

(2) Localize the trouble within the set. 
(3) Determine the cause of the trouble. 
(4) Determine and effect the remedy. 
These steps are self -explanatory, and 

should not require too much discussion or 
portrayal. 

Keep a notebook handy at the test bench 
in which three columns may be tabulated. 
First, the model number of the set serviced 
should be entered for identification; second, 
the symptoms which prevailed ; and third, 
the replacement or adjustment which was 
necessary to effect a repair. It is quite true 
that there are many commercially published 
"Trouble Shooter Manuals," but nonethe- 
less, all the symptoms and troubles one set 
alone would have, could not be covered in a 
large volume of manuals. For this reason. 
the servicing notes kept at the bench will 
repay the effort made in collecting them.- 
J. M. K. 
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CAREERS 
for 

ENGINEERS 
at 

NATIONAL UNION RADIO 

CORPORATION 

You who join our research and engineer- 
ing staff now to help us with the impor- 
tant war work we are doing will be 

embarking on a career. Our plans for 
the future offer unusual opportunities for 
able men. Our staff today forms a 

friendly capable team of scientists and 
engineers whose accomplishments have 

brought national recognition. You'll en- 

joy working with them, growing with 
them. 

THESE ARE OPPORTUNITIES. We are 
adding to our staff engineers who special- 
ize in 
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Our laboratories in Newark, N. J., offer 
ideal working conditions. We prefer that 
you have a degree in electrical engi- 
neering, physics, chemistry or mathemat- 
ics -your experience, however, may be 
sufficient. 

Why don't you find out whether there's 
a place for you with our fine staff of 
specialists. Write and tell us about your- 
self or Phone HUmboldt 2 -1252, Ext. 72, 

for appointment. 

NATIONAL UNION RADIO 

CORPORATION 
50 Spring Street, Newark 2. N. J 
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The Federal Telephone & Radio Corporation, 
the manufacturing unit of the International 
Telephone & Telegraph Corporation with its 
multiple business activities extending to all 
parts of the civilized world, will accept appli- 
cations from experienced men for immediate 
employment with almost limitless post war 
possibilities. These positions should interest 
those with an eye to the future and whose 
interest lies in forging ahead with this inter- 
nationally known organization whose expan- 
sion plans for post war are of great magni- 
tude covering all types of radio & telephone 
communications. Advancement as rapid as abil- 
ity warrants. Majority of positions are lo- 
cated in the New York area! 

We need the following personnel! Men 
with long experlines or recent grad 
uates considered. 

ENGINEERS 
ELECTRONICS 
ELECTRICAL 
RADIO 
MECHANICAL 
CHEMICÁL 
TRANSFORMER DESIGN 
SALES AND APPLICA- 

TION ENGINEERS 
PHYSICISTS 
DESIGNERS 
DRAFTSMEN 
TOOL DESIGNERS 
TECHNICAL WRITERS 

Look Ahead With Federal ! 
If inconvenient to apply in person, write letter in full, detailing 
about yourself, education, experience, age, etc., to Personnel Manager. 

FEDERAL TELEPHONE & RADIO CORP. 
39 Central Avenue 

EAST NEWARK NEW JERSEY 

ENGINEERS 
DRAFTSMEN 

POST WAR OPPORTUNITY 

Progressive New York Electronic Manu- 
facturing Company is now seeking addi- 
tional personnel. Require two (2) trans- 
mitter, five (5) receiver and two (2) 
special equipment engineers, as well as 
four (4) draftsmen and two (2) labora- 
tory technicians. 
This is not a "Duration" program. Per- 
sonnel of proven capabilities assured a 
post war position, comparable current 
status. Transportation will be paid to 
New York. Salaries commensurate with 
experience and ability and current earn- 
ings. All negotiations confidential. Ad- 
dress replies to 

ELECTRONICS, SUITE 411 
280 BROADWAY, NEW YORK, N. Y. 

Radio signal and communications equip- 
ment for the armed services will tota 
$3,000,000 this year, according to J. H. Ras 
mussen, commercial manager of the Crosley 
Corporation. This amounts to more than ten 
times the total production in 1941. 

ELECTRONIC VULCANIZER 

1' electronic tire- vulcanizing device em- 
ploying ploying electronic principles, which 

would enable major tire repairs to he made 
in 10 minutes in combat zones and which 
promises to become a factor in extending 
the service life of post -war tires to 100,000 
miles, was announced at SAE National 
Transportation & Maintenance Meeting in 
The Bellevue -Stratford 

The 500 -pound mobile military unit is de- 
signed to effect repairs on any tire and 
replace Army tire- repair equipment weigh- 
ing tons and taking hours to operate. 

The device, consisting of a press ram 
equipped with an electrode coupled to a 
high -frequency generator, and a press frame, 
applies "internal heat" to make spot and 
sectional cures within minutes. The ram and 
frame, fitted with filler bags which adjust 
themselves under pressure to tire contours, 
obviate the use of molds, effect repairs on 
any size tire, and eliminate current vulcaniz- 
ing hazards such as destructive over -heating 
of adjacent sections. Like other electrostatic 
generators, this vulcanizer works from the 
inside out, keeping heat on the parts treated. 

Tests were said to indicate the possibility 
of utilizing the principles of the device after 
the war both for recapping and for new tire 
production operations. 
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WORLD -WIDE STATION LIST 
(Continued from page 671) 
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11.710 WLWO CINCINNATI, OHIO; European 
beam, 2:45 to 5:15 pm. 

11.718 CR7BH MARQUIS. MOZAMBIQUE. 
11.720 CJRX WINNIPEG, CANADA. 
11.720 PRLB RIO DE JANEIRO. BRAZIL; "Radio 

Nacional"; 9:35 to 10:45 pm; off 
on Sundays. 

11.725 JVW3 TOKYO, JAPAN; 9 am to 2:40 pm. 
11.730 GVV LONDON, ENGLAND; heard at 9 

m and 12:45 pm to India. 
11.740 WRUL BOSTON, MASSACHUSETTS; Mex- 

ican beam, 7:30 pm to 2 am. 
11.740 COCY HAVANA, CUBA; II are to I pm. 
11.750 GSD LONDON ENGLAND; afternoons. 
1.1.77 DJD BERLIN, GERMANY; evenings. 
11.775 - SAIGON, INDO -CHINA; 10 to 

11:30 am. 
H.775 MTCY HSINKING, MANCHURIA; 1.30 to 

3 am. 
11.78 GVU LONDON. ENGLAND. 
11.780 HP5G PANAMA CITY, PANAMA; 9:45 

pm to 
11.790 WGEX SCHENECTADY, NEW YORK; Eu- 

ropean beam, 1:45 to 4:45 pm. 
11.790 - RADIO PRAHEVA. 
11.79 KGEI SAN FRANCISCO, CALIFORNIA; 

5 per to 12:45 am, South Amer- 
ican beam. 

11.790 WRUA BOSTON, MASSACHUSETTS; North 
African beam, 1:45 to 4:30 pm. 

11.80 JZJ TOKYO, JAPAN; 11:45 pm to 1:15 
am. 

11.800 HI3X TRUJILLO CITY, DOMINICAN RE- 
PUBLIC; afternoons. 

11.805 COBH HAVANA, CUBA; afternoons. 
11.81 2ßO22 ROME, ITALY. 
11.820 GSN LONDON, ENGLAND; afternoons 

and evenings. 
11.820 CXAII COLONIA. URUGUAY. 
11.820 XEBR HERMOSILLO, MEXICO; after- 

noons. 
11.830 WCRC NEW YORK CITY; West South 

America beam, 5:30 pm to mid - 
right; European beam, 7 am to 
5:15 pm. 

11.840 COBH HAVANA CUBA. 
. 11.845 - VICHY. FRANCE; 4 fo 4:30 pm: 

evenings to 10:15 pm. 
11.847 WGEX SCHENECTADY, NEW YORK; Eu- 

ropean beam, 6 to 11:45 am. 
11.847 WGEA SCHENECTADY, NEW YORK; Eu- 

ropean beam, noon to 4:45 pm; 
Brazilian beam, 5 to 8:15 pm. 

BERLIN GERMANY. 
VILLARICA CITY, PARAGUAY; 

news in Spanish at 8 pm. 

11.855 
11.86 

11.86 
11.870 

11.870 

11.870 

DJP 
ZPA6 

GSE 
WBOS 

WOOW 

WNBI 

11.88 VLR3 

11.88 LRR 

11.893 WRCA 

11.895 CXA10 
11.900 XGOY 

11.900 KWIX 

11.905 - 
11.910 2R0 
11.948 
11.950 KKQ 

11.970 FZ1 

11.975 

11.98 

12.000 

12.000 

12.040 
12.060 

12.070 

12.110 

12.115 
12.235 

GRV 
FFZ 

CSW 

H 13X 

ZNR 
TFJ 

LONDON, ENGLAND. 
BOSTON, MASSACHUSETTS; Eu 

peau beam, 5:45 to 7:30 am. 
NEW YORK CITY; European beam, 

7:45 em to 5 pm. 
NEW YORK CITY; East South 

America beam, 7 pm to mid - 
night. Sundays only, 7:45 pm to 
midnight. 

MELBOURNE, AUSTRALIA; I to 
3:15 am. 

ROSARIO, ARGENTINA; heard 
evenings; news in Spanish at 6:30 
to 6:45 pm. 

NEW YORK CITY; European beam, 
5 to 9:45 em; 3 to 4:45 pm. 

MONTEVIDEO, URUGUAY. 
CHUNGKING. CHINA; Allied 

Forces in the Far East beam, 
e to 9 pm; Asie -Australian -New 
Zealand beam, 6 to 6:30 am; East 
Russia beam, 6:30 fo 7 am; Japan 
beam, 7 to 7:30 em. 

SAN FRANCISCO, CALIFORNIA; 
Australian beam, 1 to 7:58 am; 
4 to 7:30 pm. 

UNITED NATIONS RADIO -AL- 
GIERS. 

ROME, ITALY. 
MOSCOW, USSR; 8:45 fo 9 am. 
SAN FRANCISCO, CALIFORNIA; 

works with KRO2, Honolulu, 
afternoons and evenings. 

BRAZZAVILLE FRENCH EQUA- 
TORIAL AFRICA; "Radio Brazza- 
ville." 

RIO DE JANEIRO, BRAZIL; "Radio 
Naconal" heard at 10 pm. 

LONDON, ENGLAND; 5:15 to 8 
pm. 

LISBON, PORTUGAL; Oriental 
berm. 8 to 10 am. 

SINGAPORE, STRAITS SETTLE- 
MENT; "Radio Shonan." 

LONDON, ENGLAND. 
SHANGHAI, CHINA; heard at 8 

am. 
LISBON, PORTUGAL; 9:30 to 10 

Am. 
TRUJILLO CITY, DOMINICAN RE- 

PUBLIC; S pm. 
ADEN, ARABIA; off at 1:15 pm. 
ICELAND; Saturdays, 10 to 10:30 

pm. 
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HALLICRAFTERS * HALLICRAFTERS 

COMPLETE 
STOCKS 

1 have in stuck NC- 
20141 $171.50 complete 
and some Hallicroft- 
ers receivers available 
for immediate deliv- 
ery on priority and 
the following parts 
without priority: me- 
ter rectifiers 81.95, 
transmitting tubes, 
transformers, resist- 
ors, condensers, pan- 
els, chassis, etc. Your 
orders and inquirie8 

invited. 

RECEIVER 

the tat the Artion 
BEFORE the war Bob Henry served the amateurs 

as the world's largest distributor of communications 
I eceivers. 

Now Henry Radio is Hallicrafters receiver head- 
quarters for the Nation at war. Hallicrafter Re- 
ceivers can be supplied on AA -I priority. I can 
usually supply SX -285 at $179.50, SX -25s at $94.50, 
and PM -23 speakers at $15.00 at once. It takes 
longer to supply other models. 

Soon, it is hoped, non- priority orders can be filled 
and Bob Henry can become again Hallicrafters 
headquarters for the nation at peace. 

I have stores at Butler, Missouri, and at 2335 West- 
wood Blvd., Los Angeles 25, Calif. 

Your orders and in- 
quiries are incited. 

Bob Henry, W9ARA 
HENRY RADIO SHOPS 

Butler, Mo. and Los Angeles, 25, Calif. 

"WORLD'S LARGEST DISTRIBUTOR OF COMMUNICATIONS BEORIVBBBM 

* * 

12.27 COCO HAVANA CUBA; daytimes. 
12.445 HCJB QUITO, ECUADOR; ' Voice of the 

Andes"; 5 to II pm; off Mon- 
days in English at 10 pm, 

12.967 WKRD NEW YORK CITY; European beam, 
I to 6:30 pm. 

12.967 WKRX NEW YORK CITY; North Africa 
beam, 6 to 8 am, 

13,000 HDD QUITO, ECUADOR; heard calling 
LSX in earl, evening, 

13.085 COCH HAVANA CUBA afternoons. 
13.22 ICA ALLIED }HEADQUARTERS IN 

ITALY; Sundays only, 3 pm. 
14.10 - DAKAR, FRENCH WEST AFRICA; 

Sundays, 2:45 to 5 pm. 
14.460 DZH BERLIN, GERMANY. 
14,480 - EL SALVADOR, 
15.000 WWV WASHINGTON, D. C.; United 

States Bureau of Standards; day- 
times only. 

15.070 GWC LONDON, ENGLAND; 10 to 11 em. 
15.105 JLG4 TOKYO, JAPAN; 2 to 4 am; heard 

some evenings. 
15.11 DJL BERLIN, GERMANY. 
15.11 - MOSCOW, USSR; 9:15 pm and 

11:15 pm; 5:15 to 5:40 pm, 
15.120 - "SENDER ATLANTIC "; heard in 

afternoons and evenings, 
15.130 DXR7 BERLIN, GERMANY; on at 8:30 em. 
15.130 DXL6 BERLIN, GERMANY; heard at 4:30 

m. 
15.130 WRUS BOSTON. MASSACHUSETTS; North 

African beans, 4:45 to 6 pm. 
15.140 GSF LONDON, ENGLAND; 10 am to 

4 pm. 
15.150 WRCA NEW YORK CITY; Brazilian beam; 

5 to 7'45 pm. 
15.150 WNBI NEW YORK CITY; European beam; 

7:45 am to 3:30 pm, 
15.155 SBT STOCKHOLM, SWEDEN; 7 to 7:55 

am; II are to 2:15 pm; Sundays 
only, 4 fo II am; noon to 2:15 
pm. 

15.165 PRE9 FORTALEZA, BRAZIL; 6 to 7 pm, 
15.170 TGWA GUATEMALA CITY, GUATEMALA; 

daytime transmissions. 
15.190 KROJ LOS ANGELES, CALIFORNIA; 

Oriental beam, 2:30 to 8:45 pm. 
15.190 WOOC NEW YORK CITY; European beam, 

7.45 am to 5 pm. 
15.20 DJB BERLIN, GERMANY. 
15.210 WBOS BOSTON, MASSACHUSETTS; Eu- 

ropean beam, 7:45 are to 5:15 
pre; East South America beam, 
5:30 to 8:15 pm. 

15.220 "NATIONAL CONGRESS RADIO" 
(INDIA); heard at 17:15 pm. 

15.220 - "VOICE OF FREE INDIA." 
15.225 JTL3 TOKYO, JAPAN; 6:15 to 8:15 pm. 
15.230 WKRX NEW YORK CITY; Central Africa 

beam, 4:15 to 5 pm. 
15.230 - MOSCOW, USSR; off at 7:25 pm. 
15.230 WKRD NEW YORK CITY; Central Africa 

beam, 6 to 8 am; North Afr.ce 
beam, 9:15 to 9:45 am; South 
Africa beam, 10 to 10:30 am. 

15.230 VLG6 MELBOURNE, AUSTRALIA, 
15.240 TPCS VICHY, FRANCE; 11:15 am to 

30 pm. 
15.250 WLWK CINCINNATI; European beam, 

P:I5 am to 5:15 pm; West South 
America beam, 5:30 to 8:15 pm. 

15.260 GS! LONDON, ENGLAND; African 
beam, II am to 5 pm. 

15.270 WCBX NEW YORK CITY; European beam, 
7 am to 4:45 p 

15.290 KWID SAN FRANCISCO, CALIFORNIA; 
South American beam, I to 9 pm. 

15.300 2R0 ROME, ITALY. 
15.31 GSP LONDON, ENGLAND. 
15.315 V103 SYDNEY, AUSTRALIA; news, 1 :15 

to 1:30 am. 
15.320 JFY TAIHOKU, JAPAN. 
15.330 WGEO SCHENECTADY, NEW YORK; Eu- 

ropean beam, 7 am to 3:30 pm; 
3:45 to 5:15 pm. 

15.350 WRUW BOSTON, MASSACHUSETTS; Eu- 
ropean beam, 2:45 to 6 pm. 

15.350 WRUL BOSTON, MASSACHUSETTS; North 
African beam, 10 em to 1:30 pm; 
European beam, 1:45 to 2:30 om. 

15.355 KWU SAN FRANCISCO, CALIFORNIA; 
Oriental beam, 7:45 to 9:30 pm; 
off on Wednesdays; Sundays 
only, 4:45 to 6:15 pm; South 
America beam, II am to 2 pm. 

15.370 ZYC8 RIO DE JANEIRO, BRAZIL; 10 am 
to noon; also evenings. 

15.400 GRE LONDON, ENGLAND; heard in 
afternoon. 

15.410 PZP PARAMARIBO, DUTCH GUIANA. 
15.410 RV96 MOSCOW, USSR, 
15.420 GWD LONDON, ENGLAND; II am to 

noon. 
15.45 GRD LONDON, ENGLAND; heard till 

noon. 
15.465 2RO24 ROME, ITALY, 
15.750 - MOSCOW, USSR; heard mornings. 
15.810 LSL3 BUENOS AIRES, ARGENTINA; 

during mornings. 
16.000 EPA TEHERAN IRAN; operated by 

AFHQ; heard Sunday 4:12 pm. 

(Continued on next page) 
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(Continued from previous page) 
16.025 AFHQ ALLIED HEADQUARTERS. NORTH 

AFRICA. 
17.72 LRAS BUENOS AIRES, ARGENTINA; 

"Radio del Estado"; Fridays. 
5 to 5:30 pm. 

17.750 WRUW BOSTON, MASSACHUSETTS; Cen- 
tral America beam. 7:30 to 9:15 
pm. 

17.760 KROJ LOS ANGELES, CALIFORNIA; Aus- 
tralian beam, 9 to 10 pm. 

17.760 WKRX NEW YORK CITY 
' 

Central Africa 
beam, 10:45 am to noon; 1:30 to 
4 pm; South African beam. I 

to I:IS pm. 
17.773 OTC LEOPOLDVILLE, BELGIAN 

CONGO. 
17.780 WRCA NEW YORK CITY; European beam, 

10 am to 2:45 pm. 
17.780 WNBI NEW YORK CITY; East South 

America beam, 5:30 to 6:45 pm; 
Sundays, 5:30 to 7:30 pm. 

17.800 WLWO CINCINNATI, OHIO; European 
beam; 8 am to 2:30 pm; West 
South America beam, 5:30 to 6:45 
pm. 

17.800 TGWA 
17.830 WCDA 

17.870 GRP 

17.880 WGEX 

18.000 KRO2 

18.000 NGK4 

18.135 YDA 

GUATEMALA CITY GUATEMALA. 
NEW YORK CITY; European beam, 

8:15 am to 3 pm. 
LONDON. ENGLAND; African 

service, mornings. 
SCHENECTADY. NEW YORK; Eu- 

ropean beam, noon to 4:45 pm. 
HONOLULU, HAWAII; afternoons 

and evenings; with KKQ, San 
Francisco. 

Heard calling San Francisco for 
relay broadcast. 

BATAVIA. JAVA 10 to 10:50 pm. 
beam, in French, 1:55 'am; British 
beam, 3 am. 

Mine detectors have been employed on the 
invasion front to ferret out snipers. Germans 
hid in small pits with sod -covered trap- 
doors. They could not be found by ordinary 
methods, but the mine detectors had no diffi- 
culty in registering the "buried treasure" 
represented by the sniper's rifle, helmet and 
other metal accoutrements. 

UP -TO -DATE OF 
GOVERNMENT 
SHUT -DOWN 
APRIL, 
'42 

1 
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The Set You Are 
Looking For Is Here! 

This Radio Circuit Manual has more listings 
than any other publication of its kind. Check 
for yourself on such makes as Lafayette, Emer- 
son, Pilot, Philco, RCA, Stewart Warner. If 
time really means money to you then this 
completeness will save you many times the cost 
of the book. It is the greatest time -saver you 
can buy today. 
No fumbling around! No turning over to an- 
other page! The big roomy pages of the Radio 
Circuit Manual contain everything on a single 
page. You will see not only schematics, but 
quick reference IF spot, parts lists, dial string -. 
ing, diagrams, tuning range and data, tube 
locations, voltage charts, trimmer locations, 
push button, set -ups, alignment notes, and 
procedures, record changer details, etc. 

d 

L r 

$10.00 
EACH 

Rverytñine re. 
lating to a 
model is on 
.nab p b e. 

Mighty handy! 

700 fact- packed 
Pages. The ac- 
tual page 

toa 12rí 

THE ONLY EDITED MANUAL PUBLISHED! 
The diagrams are perfect. Every one was 
checked and rechecked to make sure of it. 
The printing is clear and distinct. It's a 
pleasure to use this manual. 
The index is another feature you'll like. At 
a glance you can tell whether a model is 
the same as another. No hunting back and 
forth ... it's right there. Big readable type 
numbers and model numbers help to spot 
quickly what you want. 
Special charts on tube and battery inter- 
changeability, lights, ohms law, color codes; 
also a special article on "The Methods of 
Substitution" by F. L. Sprayberry, to make 
your wartime service job easier. 
If you like your service manual in handy 
form -so shaped that you can grab hold of 
it easily and store in small space ... if you 
like a book that lies open flat so you don't 
constan ly lose the place . then you 
will cer ainly appreciate the Radio Circui 
Manual. 

Usa this simple coupon for ordering the 
1941 and 1942 Radio Circuit Manuals. 

RADCRAFT PUBLICATIONS. INC. 
25 West Broadway. New York 7, N. Y. 
Gentlemen: Rush to me by return mall, the RADIO CIRCI'l'f 
MANUAL ordered below. which 1 understand are priced at 
310.00 each. Q 1941 Edition 1942 Edition 
n I enclose remittance to the amount of 

I 
Kindly send C.O.D. I enclose my deposit remittance of 

S (29Só required). 

Nance 

Address 

City Dist. No.. if any State 
(if 
rderemittance your nrletter' if you 

form 
cash). 

check or money 

(PLEASE PRINT CLEARLY) 

ti 
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LIMITED NUMBER OF 
1941 MANUALS LEFT 

Our 1941 RADIO CIRCUIT MANUAL - 
the Bret we ever issued -proved so pop- 
ular that we cleared out most of them 
in a short time notwithstanding a large 
printing. flowerer. during a recent inven- 
tory. we discovered a small number still 
on hand which we are disposing of quirk - 
ly. This should be good news to anyone 
who failed to get the 1941 edition. After 
all. many 1941 modela must be served to- 
day. and the 1942 edition won't help at all 
for the earlier models. The price of the 
1941 edition U the same as 1942 . 

only 310.00 each 

ELECTRONICS STUDIES SNAP 

WHY stretched rubber bands snap back 
to their original lengths, and why 

- rubber balls bounce, are now better under- 
stood scientifically, as a result of studies 
made on the properties of rubber by use 
of the electron microscope. Visual evidence 
now proves the correctness of former 
theoretical su; positions. 

Natural rubber, it has long been known, 
can he separated by suitable solvents into 
two parts called sol and gel. When the 
sol constituent is greater in a rubber mix- 
ture, it is more plastic or putty -like. When 
the gel is greater, it is tougher and more 
elastic. Vulcanizing converts much of the 
sol fraction into gel, thus making the ma- 
terial longer -wearing in such applications 
as tires. 

The electron microscope reveals that the 
long, flexible molecular chains composing 
the rubber consist of two structures. The 
first consists of single threadlike filaments, 
along which are strung rounded nodules. 
Both thread and nodules are made up of 
rubber molecules. The sol fraction of nat- 
ural rubber is largely of this type. The 
group of chains are bound by so little cross - 
linking that free slipping results and the 
nodules may be referred to as fluid. 

The second structure is one in which 
the molecules form a highly branched net, 
work of filaments, criss- crossed and cross - 
linked along the meshed fibers of the mass. 
The molecules of these beads are packed 
far more closely than in the first type and 
therefore cannot slip about each other free- 
ly. The gel fraction is this second type of 
structure. 

In these findings is electron microscopic 
explanation of why sol rubber is putty- 
like and plastic and why gel rubber is tough 
and springy. The free -slipping chains of 
the sol structure do not possess the link- 
ages to pull them back to original shape; 
the tightly linked chains of the second 
structure resist displacement and return 
to shape. 

Vulcanized rubber consists almost wholly 
of gel structures. In the production of tires 
natural rubber is milled or ground. The 
milling process breaks down the gel por- 
tion, increasing the sol portion, and bring- 
ing the whole nearer to a completely plastic 
or putty -like state for molding. The vul- 
canizing process which follows drives the 
loose sol portion back to the tighter gel 
state, increases the proportion of gel by de- 
creasing the sol, giving a nonplastic, non - 
putty -like, elastic condition. 

The studies were made at the Massachu- 
setts Institute of Technology under the di- 
rection of Dr. F. O. Schmitt, who was 
assisted by C. E. Hall, E. A. Huser, D. S. 
LeBeau and P. Talalay. 

A patent recently granted to Donald Hare 
of Houston, Texas, provides a method of 
determining the level of a liquid in a closed 
container by directing gamma radiation 
through the wall, detecting the radiation 
scattered by the liquid within the container. 
and raising or lowering the source of radia- 
tion and the detector till the precise level 
of the liquid is ascertained. 

The patent was assigned to the Texas 
Co., and is believed to be of practical use 
in exploring the conditions outside the cas- 
ings of oil- wells. the detector being raised 
and lowered inside the casing, to discover 
the level of water or oil in the area immedi- 
ately outside it. 
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.... RCA VHR407 
Complaint : When making recordings the 

record showed gaps between threads, espe- 
cially toward the center of the disc. 

The trouble was at first thought to be 
due to a thread tangle which pulled the 
stylus to one side. The thread tangle was 
corrected, after trying several different cut- 
ting needles to no avail, by filing the back 
edge of the rear crystal mounting plate on 
a 1° or 2° bias or angle (this bias angle 
can be determined by placing paper spacers 
of different thicknesses between the inner 
rear knife edge bearing which supports the 
crystal recording head), so that the stylus 
end of the crystal was turned slightly 
away from the center of the record, thus 
forcing the thread throw toward the center 
of the record instead of away from it. This 
eliminated the thread tangle but the gap 
still showed up in the same place on the 
recording An examination of the feed 
mechanism showed the presence of a blue 
dope (probably cellulose acetate or nitrate 
lacquer) on the threads of the lead screw 
at this point. This "dope" was also found 
on some other parts (especially the pick- 
up wires) of the mechanism. 

A scraping and thorough cleaning of 
the lead screw eliminated the trouble. 

R. S. HAVENHILL, 
Josephtoum, Pa. 

-ft 

. CONVERTER SUBSTITUTES 
When 12SA7's and similar types are un- 

obtainable, it is often necessary to substi- 
tute other types. In many circuits the 
change results in oscillation or a loss of 
sensitivity and volume. When realignment 
and shielding do not solve the problem, the 
following procedure has been used success- 
fully in many cases. Check all I.F. leads 
to be sure that they are well insulated and 
separated from supply leads and coupling 
condensers. Insert a resistor in the screen 
grid circuit. The exact size will vary from 
set to set and also with the tube used. 

To substitute a type 12A8GT /G for a 
type 12SA7 in an RCA Model 46 -24 re- 

a quires the following changes. Disconnect 
the lead from the No. 8 prong on the 
socket and run it to the topcap of the 
12A8GT /G. Disconnect all leads from No. 6 
prong on the socket and connect them to 
No. 8 prong. Connect No. 6 prong to No. 4 
prong. If the anode grid is left floating it 
often assumes a negative charge and causes 
distortion. Realign and use a tube shield 
if necessary. If oscillations persist, insert 
a % watt 30,000 ohm resistor in the screen 
grid circuit and realign. 

JOHN B. PARCH MAN, 
Emporium, Penna. 

.... TESTING 1.4 VOLT TUBES 
When testing 1.4 volt tubes (.15 amps 

series) in the average tube tester, it is 
usually found that the 1% volt tap really 
gives 2 volts or more, since it was designed 
to test 26 types which have a 1 ampere 
load. The high voltage may damage the 
small tube filament. 

This difficulty may be corrected by using 
an old 26 tube as load ballast, clipping off 
all prongs but the filament. It is also pos- 
sible to use 27, 24 or 35 types for this pur- 
pose. 

F. E. FEINER, 
St. Louis, Mo. 
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.... A JUSTIFIED COMPLAINT 
In your Serviceman's corner, could you 

not include some more explanation of the 
remedies for particular set complaints. For 
instance, when you say, "Philco TH -18, 
weak, fades -replace volume control," there 
is no apparent connection between the trou- 
ble and the remedy. 

A simple test for assuring oneself that it 
really is the volume control, as well as clues 
leading one to suspect it in the first place, 
would be generally useful. 

PVT. JOSEPH SILVER, 
Camp Croruder, Mo. 

. GTC PORTAPOWER MOD. L 

(for 2 volt radios) 
These units generate more than two volts 

and directions state that a resistor should 
be installed in the filament lead as in Fig. 1, 
its value depending upon the drain. 

The one drawback is that the filter con- 
denser is rated at three volts and the actual 
voltage across it may have any voltage of 
from three to five volts across it, depending 
upon the current being drawn from the unit. 

RESISTOR WRON ` 

o 

FIG. I WRONG 

FIG.2 RIGHT 

. e 

e 

\-- RESISTOR RIGHT 

The remedy is very simple. Insert a re- 
sistor (as in Fig. 2) until with the load 
used, the voltage is exactly 2 or slightly 
less. It will be found that the voltage at 
the first filter condenser is between 2g. 
and 3 volts using this method. 

DONALD HAGERMAN, 
Belle Plaine, Minn. 
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GEOPHYSICAL 

PROSPECTING 

PRINTS 
(TREASURE 

FINDERS) 

$3. 

LAND-INNS LOCATOR 

With any one of the modern geophy,ial ma1M - 
described in the Blue -Print patterns. radio outfit, 
and Instruments can be constructed In locate metal 
and ore deposits (proceeding); finding lost or burled 
treasures: metal war refl.; sea and land mines and 
"dude "; mineral deposits: subterranean water vein 
oil deposits (under certain circumstances); buried 
gas and water pipes; tools or other metallic obverts 
sunken lis water, ate.. ele. 

Folder No. 1. Itadinnector Pilot. Construction and 
of 2 tube transmitter land 3 tube receiver. lie 

fleeted v Principle. visual and aural signal.. 
Folder No. 2. 11Hannonic Frequency Locator. íad1. 
ates low frequency wave to receiver. Aural signals. 
Folder 

de 
No. n 

signals. 
3.Beat Note indicator. 2 oscillators. 

Folder No. 4. Radio Balance Surveyor. Balanced 
loop Principle. Modulated transmitter. Visual and 

Fodder 1NO.ls S. variable inductance Monitor. in. 
doctrine.. principle Aural signals. 
Felder No. G. Hughes Inductance Balance Explore, 
n rider principle. Aural signals. 
Foldl,Ie. 

Very large field of penetration. 
Balanced lent, 

Each set of blueprints and Instructions enclosed in 
heavy envelope (91's" x 12Y,'). Blueprints 22" x 34 ": 
elphtpege illustrated 81/2" a II' folder of 50c instruction and construction data 

Add 5e for postage 
The complete set of seven folders 
Shipping weight 2 tbs. (add 25e for ship- $3.00 

ping anywhere In U.S.A.) 
Send Stamps. Cats or Money Order to 

ITC II I FA 
1917 S. STATE ST. RC 8 -44 CHICAGO. ILL. 

TECHNIFAX 1917 So. State, Chicago, 16. III. 

Enclosed herewith r for which mall to 
address below: 

Treasure Finder No. I, 2. 3. 4, 5, 6. 7. 
Complete set of seven folders. O 

NAME 

ADDRESS 

CITY STATE 
RC-8-44 

Reports of old sets which sold for $30.00 
in 1933 being dusted off and sold from 
$45.00 up are coming from some points. The 
record is held, however, by a midget which 
was recently auctioned off in England at a 
sailors' benefit. The radio, an Emerson 
"Personal" Model 432, sold at f450 ($1800 
approximately). This, the Emerson people 
Relieve, constitutes an all -time record for a 
radio which sold in this country for $24.95 
before the war. 

Regulations regarding announcement of 
transcribed matter in broadcasts have been 
relaxed by the FCC. Ordinarily programs 
require only one announcement per hour, 
stating which parts of the program during 
the past hour were transcribed. Recorded 
programs of speeches, news events or other 
programs in which the element of time is of 
special significance must be announced as 
recorded both before and after the broadcast 
of the recorded item, to avoid possibly giv- 
ing the audience the impression that the 
event is occurring simultaneously with the 
broadcast. 
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rFOR SALEN 
HARD-TO-GLT ITEMS 
All Item. am brand new, 

c 
ept whore indicated. ALL. 

are in PERFECT WORKING ORDER. In many cases. 
the parta alone total more than the price we 
asking. Satisfaction guaranteed or your m money ba, k` 
ORDER FROM THIS PAGE. Use our convenient coupon. 
Include sufficient extra remittance fora parcel 
charges, Otherwise order is ent express collect. A., 

will be refunded. All C.O.D. shipment. regime 
200/e 
excess will 

No CO.D. h,omenls on s fo 
than $5.00. If lull remittance accompanies order de- 
duct a% discount. Sena m certified check 

w U. S. stamps. No C.' O. Dtlsr to foreign coon. 
tries. 

THE MAGIC ELECTRIC WELDER 
Here Is one of the 

call compact. erect 
we 

, - 

welders we have 
ever e 

it for shone 
farm 

use 
home air.. WELD S. 

RASES. SOLDERS. 
CUTS ALL METALS. 
ANYONE CAN OP- 

IT. Repairs l' t Iron. steel. 
Etraes, cop. .r. bronze. bronze. 

Complete With ow- 
metalllcl am 

dame attach. 

rrood., meek 
(Really luded. cast plug It in any bleV °gut- 

let. I1ó volt. AC or DC. For hobbyist or prof.. 
innal. 

GET IN ON THE GRRRR WELDING 500M. This One 
t cal t chee u welding. Low coat to up. at 

bout 5c an hour. COM 1 d. 
operate- 

about Iu.ns with this outfit. SET COMES COMPLETE -uotb 
InR lse to buy. 
Und by the U. S. Na.. American Tel. TIOF. Cn. 
Eastman Kodak Co.. Boll Laboratories. etc. BRAND 
NEW OUTFIT. Guaranteed for a year. Complete 

Isimple instructions with each sot $19.95 TEM NO. 155 
YOUR PRICE 

WESTERN ELECTRIC BREAST MIKE 
Thin Is fine light- weight air- 

craft carbon microphone. It weighs 
only 1 Ib. uticaas 2. irtrïyi nngnd ha .w, 
Ing adjustment ao that It can be dust° to any desired position. 
Them 3 .trap.: one 
toes a 

n 
nd eck, the other neck. 

Straps be 

Ingenious 
on and 

°ment 
quickly 

can 
an 

This excellent mike be 
adapted for home broadcasting or 
di' u`ini ru :ti : bun ntbpUY it can e 
used desk 

etC ru a on e with fifonr 
pcord and l..ra rubber plug. Finished In ...rifts. lat. .table. 

THIS OIS A BRAND NEW MIKE. IT HAS NEVER 
BEEN SOLD AT SUCH A LOW PRICE BEFORE oR10. 
INAL LIST PRICE 515.00. Shipping weight. 2 lbs. 
ITEM NO. 1si $2.55 YOUR PRICE 

POWERFUL ALL -PURPOSE INDUCTION 
MOTOR 

IDEAL FOR EMPERIM 101 USES 
Sturdily ronefnIcted to precinton 

polne 
dard, this .1f-starting e hd. 

A.C. Induction is Pow. 
rful enough for ñ 

Atber 
of uses 

of thee : Automatic To. 
Ing Devices. Conant 
E lectric Fan., Electric Chime*. 
Wlndeer Doly. Photocell Control 
Dvlce,. Electric Vibrators. Small 

Mi niature Pump*. Mechanical oMod- 
els, Sirens, and other appllca- 
tloCoonums 

about 19 watt. of 
power .a e a ' eh rr 

.m 
W.y red dew, 

it will can tantly tenor. 

wlth 300 lb.. dead wslght- THAT'S 
turntable 
POWERI 

loaded 

Dime/ alone 3. high by 2 ide by Was deep: 
has 
,y 3 /1é'vdiameter. and 

rag stud 
ln ehlf-- 11gn!n. 

longli. 

r tainint brinte. Geel. for 110.20 volta. 90 -SO 
cycles. A.C. only. Shp. Wt. 1 lb. $1.95 ITEM NO. 14T `v 
YOUR PRICE 

LIMITED QUANTITIESI 
PROMPT SHIPMENTS! 

W. Easy to order -Clip Coopon -Order from 
This Page -No Catalog Sant. 

(See Corresponding Ad. Pape 702) 
MAIL TODAY-NOW I 

HUDSON SPECIALTIES CO. 
40 West Broadway. Dept. RC -8 -44, New York 7. N. Y. 

I have circled below the number of the Items I'm 
ordering. 

n ehlimInt full remittance 
enclosed. (NO C.00. 

ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT., 

OR deposit of S t enclosed 30, 
nuire 

^.. 
di. ship order C.O.D. for balance. NO C.O.D. 

ORDER FOR LESS THAN SS.00. (New U. 8. Stamps. 
check or order accepted.) 
Circle Item No. wso,ted 147 515 150 

Name 

Please Prot Clearly 

Ct4 Sbb 
Send remittance by check. earn. or order; regl.er INtr if u d cash o t.mns. 

e2 
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The Mail Bag 

A TREASURE LOCATOR FROM CANADA 

Radio -Craft has had some correspond- 
ence with Mr. K. B. Thomas of Toronto, 
Canada, who has used metal locators both 
for searching out bodies of pure metal such 
as gas and water pipes, and for locating 
ores. Asked about the behavior of metal 
locators in the presence of ores with a low 
concentration of metal, Mr. Thomas re- 
plied with the following very interesting 
letter. 

Dear Editor: 
Regarding the reaction given by a radio 

balance machine on ores, I find in most 
cases it is quite distinguishable clue to the 
fact that the ore itself would be of a differ- 
ent composition than the country rock. Even 
if there is only a small amount of metal 
therein, it is a better conductor, causing 
a deflection in the needle, at which time 
I examine the formation more closely. 

Large masses of metallic ores give a 
more distinct indication on the machine 
and this applies to ores at considerable 
depth. Ores containing only a small amount 
of metal cannot be picked up at depth. 

I read your magazine in the hope that 
someone will build a more compact and 
more sensitive instrument than the radio 
balance machine. I feel that I speak from 
experience as I have used these machines 
since 1938. They are very heavy and very 
cumbersome for bush work and in many 
cases it is impossible to use the machine 
except where we have first gone by foot 
and where the formation looks promising 
or samples prove up. A trail is then cut, 
cross cutting the formation. In cases where 
an out -cropping has been found and the 
area is staked the machine is very good to 
trace the vein where it runs into a swamp, 
etc. But I am sure you agree with me 
that a machine is required that is sensi- 
tive, light in weight and which will, if pos- 
sible, give the direction in which mineral 
may be located. The same thing applies 
to "Buried Treasure." With the radio bal- 
ance machine it is necessary to clear the 

land Of bru >h and cover the area by travers- 
ing back aid forth for a distance of the 
width of the machine each time. A distance 
of six feet could be allowed if one definite - 
ly knew how deep the treasure was buried 
as I find an isolated object will react on 
the machine three feet before getting over it, 
providing it is five or six feet deep. If the 
same body (unless an extra large one such 
as a chest of specie or bullion) was only 

Mr. Thomas with his treasure and ore locator. 

une foot below ground, it would he neces- 
sary to get directly over it. 

It would be a wonderful discovery if one 
of your readers could devise a means of 
measuring the wave length of each min- 
eral, etc., and be able to locate minerals by 
this method. I speak as a prospector and 
regret I am not able to delve into Elec- 
tronics. 

THIRTY -FIVE YEARS LATE 

Dear Editor: 
This letter should have been written to 

you some thirty -five years ago. That mon- 
ster, Procrastination, has month after 
month, for all these years, truly been the 
"thief of time." 

As a youth in the first year at the At- 
lantic City High School, I purchased my 
first copy of MODERN ELECrRres. This mag- 
azine opened my eyes to the mysteries of 
science, the basic principles of which I 
was soon to study in school. 

Despite the apparent completeness of the 
study courses in the various schools in 
which i have studied, I have always looked 
forward with eagerness for your publi- 
cation. 

My father appreciated my ambitions 
along the lines of radio and purchased front 
the Clapp- Eastman Co. a transmitting and 
receiving set. This was in 1908, if memory 
serves me correctly. Soon after that, the 
Republic sank off the Florida coast, and I 
heard Jack Binu s frantic call, "C . . . 

K. B. THOMAS, 
Toronto, Canada. 

O . . - . 1) - ." as it came along the 
shores of the "mournful and mystic At- 
lantic." 

I became a member of the Wireless 
Association of America, and later the Radio 
League of America. I cherished above 
everything my button with the blue field 
and tower. Recently someone loved it more, 
and relieved me of it. 

Time now finds me a -naval electrician, 
having served in the New York and the 
Washington Navy Yards. The way up has 
been a hard one; for if one would wrestle 
from nature her secrets, he must of neces- 
sity work "with a borrowed strength from 
all past ages." And it is so true that today 
I am strong in the electrical field because 
I have read Gernsback. 

In closing, may I take the liberty of 
commenting on your timely editorial. "The 
Nazis Are First." This article is another 
of your topical and traditional truths. 

LAWRENCE HARTGRUVE, 
Washington, D. C. 
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MORE ON THE RADIUM RADIO RECEIVER 

Radio -Craft Magazine 
Elcctronification Dept.: 

I'm too busy to compliment editors, etc., 
on articles written in magazines -but Prof. 
M. U. Fips did it! 

I seriously read Radio -Craft as a hobby 
and dream over the articles and diagrams. 
However, your radium article, from my 
point of view, was excruciatingly humor- 
ous. 

1 hope you publish more of those "seri- 
ous" letters you received. Everything about 
the article, letters received, the follow -up, 

"That Radium Radio " -everything -was 
written in masterful style. It is a radionic 
literary gem -it is a classic in electronic 
humor. 

Thanks for giving nie many a laugh. 
D. B. FOGEL, 
Kansas City, :11o. 

P. S. Just told the clerks at Burstein - 
Applebee (whom I sec at lunch every day) 
that there is a radium device which will 
put them out of business. They are now 
rushing around trying to find the article. 
-D. B. F. 

OPPOSES LICENSING OF SERVICEMEN 

Dear Editor: 
Your "Mail Bag" section is one of the 

very first sections I read when I get your 
magazine. Fine business, keep up the good 
work. Only I did get burned up on this 
"Licensing the Service Man" gag. Maybe 
the idea is okay, but it won't work. 

Why pick on the experimenter, begin- 
ner, ham or "screw- driver mechanic" who 
has enough ambition to help himself. Don't 
worry if his work is no good -he won't last 
long. He'll cut his own throat.* if he does 
tangle up a customer's radio, the customer 
will then bring it to you to straighten out, 
then you can really pour on the repair 
charges with a good excuse. 

Maybe it's because these so- called "super - 
duper" service men are afraid that some- 
body will take away some of their business, 
but I have found radio repair is the same 
as any other business. If you please your 
customer and treat him the way you your- 
self would like to be treated, you wouldn't 
need a license to protect you. You fellows 
who are doing all the yapping about the 
"license" aren't worrying about your cus- 
tomers; you are worrying about the al- 
mighty dollar that lines your pocket. 

How many of you "Hot shot" stool 

warmers, after making a "V "' repair on a 
radio, such as a tulle substitution or change 
in the circuit, leave a diagram of the "head- 
aches" you have caused for seine future 
service man, to put back so it will conform 
with the manufacturer's original diagram? 
Oh, no I That would take too much time. 
\Vhat do you care? Chances are you won't 
have to repair it again for the next two 
or three years. By that time you can rest 
on your laurels and say we "Kept them 
playing" (or did you say "paying "). 

CARL L. HOBAN, 
Streator, Ill. 

( \Vlmat Mr. Hoban fails to understand 
is that the screw -driver expert tends to cut 
the throat of several other people while 
in the process of cutting his own. The 
radio set owner cannot see why John Radio- 
man should charge $3.00 for a job which 
takes less than an hour, when Bill Tinker 
was willing to work over the same set for 
three hours at a charge of 50c. The de- 
pression of price standards and destruction 
of confidence in radio repairmen caused by 
Bill Tinker is unfortunately not confined 
to Bill himself. All radiomen in the district 
bear a share of it.- Editor) 

SERVICING -PROFESSION OR HOBBY? 

Dear Editor: 
Imagine a conversation like the fol- 

lowing: Ailing Customer (to Specialist) - 
"Please look me over and tell me why I 

am sick. I can't afford your regular fee 
for treatment, but I know where I can get 
a very nice young physiology student to 
fix me up when I tell him what is wrons" 
Ridiculous? Yes, very much so! 

But are we not opposing the young med- 
ical student's "rights of personal liberty, 
contractual engagement and free enter- 
prise" when we lawfully suppress his right 
to "practice "? 

As for "prohibitive costs," no one has 
suggested "holding up" the bona fide ama- 
teur or ham operator -but please, gentle- 
men, give the professionals a chance to 

earn our bread and butter with a clear 
conscience -not feel like Black Market 
Operators when we ask a fair mark -up on 
our cost for the parts we sell. Our equip- 
ment Costs money, so (loes our store and 
shop, our telephone and our "service wagon" 
if we are lucky enough to have one. 

License examinations? Of course. You 
call this a profession, Mr. Thompson. So 
do we. And no real professional should 
fear such a test of his ability to give the 
radio public a square deal at a fair com- 
petitive price -and so he protected from the 
antics of the so-called "screw- driver me- 
chanics." Amateur tinkering electrician, 
plumbers, builders, etc., are discouraged 
until they learn the game. 

DAVID BROOKS, 
Oakland, California. 

MORE SCHEMATICS AND DETAILS NEEDED? 

Dear Editor: 
As a Radio experimenter, designer, con- 

structor and one interested in all its 
branches, such as P.A., Receivers, Televi- 
sion, Test Apparatus, Hearing Aids, Sound 
producing Instruments, Recording Meth- 
ods, etc., and as a subscriber to Radio -Craft 
since its inception, I feel that I'm in a 
position to advise just what your readers 

RADIO -CRAFT for AUGUST, 

(as a whole) arc interested in. That is more 
schematics and detailed information (intel- 
ligible to the novice and "graduate ") on 
the above subjects, including Radiology, 
Thermopathy. etc. Particularly the in- 
side dope on latest apparatus, such as the 
new hearing aids. 

WILLIAM M. FURY, 
Philadelphia, Pa. 

1944 

RADIO TUBE 

ADAPTORS 
We manufacture Radio Tube Adaptors 
and sell at wholesale prices only. Any 
type adaptor made to order. All types 
in stock now. Here are some of the 
adaptors we have: 

For Use 
80, 5Z3, 83 
12A8 
128Q7 
128117 
35Z5 
128A7 
128A7 
lA7 
1A7 
3525 
1A5 
IA7 

5U4G 
7A8 
7C6 
14A7 
3523 
14A7 
7 A8 
1 LA6 
l 1.C6 
12J5 
1 LA4 
IC6 

Lots of twelve 60c each 

Smaller lots 75c each 

All orders must be accompanied with 
Signed Limitation Order L -265. 

Mail order business only. 

Manor 
Electric & Appliance Co. 

3236 SOUTHPORT AVENUE 

CHICAGO 13, ILLINOIS 

$3.00 FOR YOUR IDEA 
RADIO -CRAFT. as you will have noticed, 

prints a number of rodio cartoons, which we 
intend to keep on publishing every month in- 
definitely. We invite our readers to contribute 
to this feature by sending in their ideas of 
humorous radio ideas which can be used in 
cartoon form. It is not necessary that you 
draw a sketch, but you may do .o if you 
so desire. 

RADIO -CRAFT will pay 83.03 for each 
original idea submitted and accepted. 

We cannot return ideas to this department 
nor can we enter into correspondence in con -. 
nection with them. Checks are payable on 
acceptance. 

Address all entries to RADIO CARTOONS, 
c/o RADIO- ('RAFT, 25 West Broadway, New 
York 7. N. Y. 

o, 

MOBILE RADIO STATION 
(Continued Jr, m 

dard receivers, the Signal Corps BC -312 
and BC -342, and a speech amplifier. 

Two field telephones with a mile of wire 
are also included, so the truck can be- 
come part of a liason network with wire 
and radio communication. using only its 
Own apparatus. The truck provides space 
for accessories not easily carried with more 
compact rigs, so we find a complete set of 
tools and spare parts and a Signal Corps 
frequency meter as permanent equipment. 

The range of the 450 -watt transmitter 
is said to be over 100 miles in daylight, 
using either voice or code, and travelling 
at full speed. A special type of antenna 
transformer was required to match the 
output of the transmitter to the 15 -foot 
whip antenna used in the truck. and range 
is, of course. somewhat reduced by this 
limited radiation system. Where the set can 
be used in a permanent or semi- permanent 
position, a more suitable aerial is erected, 
and the range is greatly extended. 

70.1 



rFOR SALE 
HARD -TO -GET ITEMS 
All Item. e brand new. except where indicated. ALL 

the In PERFECT WORKING ORDER. In many cams. 
parts alone total more than the price 

asking. Satisfaction guaranteed 
we 

back. 
ORDER FROM THIS PAGE. Use our convenient coupon. 
Include sufficient extra mittancey °for" cel post 
charge., otherwise order 

remittance 
sent xpre.. collect. Any 

will be refunded. All C.O.G. shipments require excess 
deposit. No C.O.D. shipments On orders for leas 

than 65.00. If full remittance accompanied der 
duct 20/o discount. Send der. certified check. 

new U. S. stamps. No C. O. D.' to foreign coun- 
tries. 

ULTRA MAGNET 
LIFTS MORE THAN 20 TIMES 

ITS OWN WEIGHT 
LITTLE GIANT MAGNET 

Lifts 5 lb.. eaelly. Weighs 4 oz. 
Made f ALNICO high.magnoi lc 
steel. Complete with keeper. World' 
most 

exleriment 
magnet 
r d hobbyist 

made. 
The ill 
And hundreds of excellent uses for 
this high quality nnanent magnet. 
blessum. I A 1.1 Ship. Wt. m. 

YOUR 
NO. 

RICE° $1.25 
GENUINE MICROPHONE TRANSMITTERS 

'them e regular "tle- 
nhono transmitters" Of 
the type used on well 
telephone.. Taken from a 
large telephone supply 
company's overstock. these 
fine mike. offer grand 
opportunity to obtain 
splendid it for little 

than the price usual- 
ly asked for simple 
"Microphone Icrophone button." 

The amateur. exper i- 
menter ad telephone m t, hanie iill And 

cs 
le 

of u.. for these excellent 
mirronhnnes. They work 
perfectly on 2 dry ils. 

Can be used On P.A. Systems for transmissions. 
In 11 ytsms and Intercommunication. ts. With ä de iIntoo 

(radio 
h lneeatelephone e 

will do) they 

. houle-io -houe. farte -to-fane 'phone 
radio. line.. 

You 
euch 

a them to talk through your 
dictaphone Ick -up units for istening to 

Wlversatluna in a distant room or building. The tel.. 
Phone mechanic will find them useful piscement 
on battery- operated rural telephone linen. 

THESE ARE GENUINE TRANSMITTERS. MADE SY 
KELLOGG. WESTERN ELECTRIC AND STROMERG- 
CARLSON. excellent in nee and an 
A remarkable xvalue. and one seldom offered io these 

tmes. Shp. Wt. 1 lb. 

a 

$ I.50 1TEM NO. ISO 
YOUR RICE 

BLACK LIGHT!! 
Powerful 230 -Watt Ultra -Violet Source 

The best 
ultra- violett light 

en experimental 
Malted all Ruorea. 

cent suhelanres brilliantly lua, 
nescent. No of any 
kind needed. 

Made 
any standard 

filter glans permitting only ultra- 
Iolet u, through. 

siring ou ° t beautiful opalescent 
hues in "riou tyres of ma- 
terials. Swell for amateur par. 

unipuepiiignung effets. ° ulb 

r 

only. Shp. Wt. 1 lb. $2,45 ITEM NO. E7 
TOUR PRICE 

WATTHOUR METER 
Completely overhauled and 
ready for immediate service. 

for regular 110. 
It. 60 le 2 w,re A.C. 

Msm "suse it 
In their shims ln check 
current co umpnn of sets. 

ned co sts dwn if dismatl 
the parts alone would 
bring the 

°train 
The 
could 

elab- 
orate 

m 

of 
counter oso °kinds. 

Simple to Install: 2 wire. 
from the line d 2 wires in the load. tordlly constructed in heavy metal . 

R1/2. high. 6lrs. wide. as ,Ie.-n. Westinghouse. O. E. 
Pt. Wayne. SPngsmo or other available make. Shp. 
Wt. 14 lbs. 
ITEM NO. 33 
YOUR PRICE $5.95 

LIMITED QUANTITIES! 
PROMPT SHIPMENTS! 

Its Easy to order -Clip Coupon -Order from 
This Page -No Catalog Sent. 

MAIL TODAY-NOW! 
(See Corresponding Ad. Page 700) 

10. 

YuDSON SPECIALTIES CO. 
40 West Broadway. Dept RC.t'44. New York 7. N. Y. 

I have circled below the numbers of the Items I'm 
ordering. My full mittan of E 
Ind. hipping hi e 

nges) Is enclosed (NO C.O.D. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 
OR my deposit of S t. enclosed (20, 
rewired). ship order C.O.D. for balance. NO C.O.D. 
ORDEER FOR LESS THAN $5.00. (New V. S. stamps. 

Circle Item 
money 

"wanted: 33 e7 SSS ISO 

Name 

Adarve 
Please Print Clearly 

City State 
Send 
reesisteremittance letter if by check. cash or sttamps.' 
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higher multiplying ranges when we switch 
in the 400 and 200 MMF condensers. Scale 
D takes care of this change. 

The oscillator coils are preferably 
permeability tuned and may be shunted by 
a very small trimmer to equalize the possi- 
ble small change of capacitance when 
switching from one coil to another. At point 
"1" the trimmer is adjusted for proper fre- 
quency (in table) and at point "5" the in- 
ductance is adjusted. 

Scale C Oscillator Frequency (Mcs) at 
Range switch Inductance scale A position: 
(RH) position (ISN) 1 5 
1 to A x 1 0.4 35.6 15.9 
10 B x 1 2.0 15.9 7.12 
lilto Awl° 4.0 11.25 5.03 
100 B x 10 20.0 5.03 2.25 
100 to A z 100 400.0 1.125 0.503 
1000 B a 100 2000.0 0.503 0.225 

Fig. 5- Calibration table for the oscillator. 

To make a measurement,_ the unknown 
coil is placed across the "test" terminals. 
Switch "D" is set to position 1 on the 
proper scale depending upon estimated in- 
ductance of the unknown. Scale C dial is 
now left at A x I and the oscillator dial 
rotated throughout its range. We do the 
same at B x 1 and so on until resonance is 
indicated on the VTVM. The condenser 
reading is noted. If scale C indicates B x 10, 
for instance, and we find B points to 15.6, 
we would note 156. Now scale D switch is 
set at 2 and again we find resonance. This 
time, say we obtain maximum when scale 
D is on A x 10 and A points to 2.3 units. 
The unknown has an inductance of 156-23 
it 133 nlicrohenries. As the resonant point 

is approached, sensitivity may be reduced, 
by varying the resistor in the VTVM 
cathode circuit. 

L No. Coil Coil 
(µH) Turns Diam. Length 

.4 4% t" 1" 
2 II 1" I" 
4 11 I%" 1" 

20 23 1i4" 1" 
400 130 2" 2%" 

2000 260 2" 254" 

COIL DATA -Fig. 6 

The self -capacitance of the coil which is 
necessary information when designing a 
circuit to cover a definite tuning range is 
found as follows: Recalling the two earlier 
formulae L(C1 + C.) = L2X and L(C. + 
C,) = L,Y we may divide to obtain 

CI + Co X 

C, + C. Y 
Simplifying, C1Y + CA' = XC, + XCd or 

XC, - YCI 
Ce = 

Y -X 
which becomes 

C,(2Y -X) 
Co = 

(X Y) 
This can be easily calculated when C1 and 
the two condenser readings X and Y are 
known. The value of CI depends upon scale 
D setting. 

A 6J7 may be used for the oscillator and 
vacuum -tube voltmeter tubes, with one sec- 
tion of a 6H6 for the diode. The plate re- 
quirements are small so that any convenient 
power rectifier may be used. Coil data is 
given in Fig. 6. As an alternative to 
permeability -tuned coils the smaller coils 
may be self -supporting, being wound with 
heavy wire, while the very large coils may 
be wound with fine wire such that each coil 
length requirement may be met. 
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SHORT WAVE WIRELESS COMMUNI- 
CATION, by A. W. Ladner and C. R. 
Stoner. Published by John Wiley & Sons, 
Inc. Stiff cloth covers, 6 x 8% inches, 573 
pages. Price $6.00. 

This is the fourth edition of this standard 
work by two leading British workers in 
the short -wave and ultra- short -wave field. 
Chapters have been grouped in more logical 
order, and material on ultra- short -wave 
technique has been spread throughout the 
book instead of being dealt with in one 
chapter. The increasing importance of 
ultra-short-waves is the logical reason for 
this. New material and new illustrations 
have been added. 

. Short -wave communication is not treated 
to the exception of everything else-there 
are two chapters on modulation, one deal- 
ing with theory and one with practical 
circuits. Suppressed carrier and single side - 
band are discussed as well as ordinary AM 
and FM. The chapter on aerials begins with 
long -wave theory before proceeding to short 
Waves. 

Propagation of short and ultra -short 
waves is handled in two chapters, the first 
on transmission over short distances and 
the second covering propagation over 
ionospheric paths. These two chapters are 
followed by one on high - frequency feeders, 
which introduces two chapters on antennas. 
The first of these discusses simple aerials 
and the second, aerial arrays. 

A very interesting chapter is devoted to 
commercial wireless telephone circuits, in 
which carrier, suppressed carrier, expander - 
compressor and speech inversion systems 
are discussed, as well as diversity reception. 
The commercial angle is to be seen in other 
parts of the book, and there are a number 
of excellent schematics of commercial ap- 
paratus not found in many radio texts. 

RADIO DIRECTION FINDERS, by Don- 
ald S. Bond. Published by the McGraw - 
Hill Book Co. Stiff cloth covers, 51/z x 8% 
inches, 287 pages. Price $3.00. 

Written primarily for the trained radio 
engineer, either for the theory of direction - 
finding apparatus, or as a reference in de- 
signing such equipment, this book presents 
a complete analysis of the operation of 
loop -type and horizontal -wave (Adcock) 
direction finders. The author suggests that, 
should the reader have more limited tech- 
nical training, he will he aided by the 
detailed mathematical derivations in the 
footnotes and the Appendix. 

The problem is first approached in the 
field of theory, wave propagation and di- 
rective antenna systems being considered 
in two long chapters. Aural -null direction 
finders are then discussed, and a short chap - 
ter .iS. given over to the performance charac- 
teristics of loop input circuits. 

The longest chapter in the book deals 
With visual direction finders, a subject on 
which information is especially valuable at 
this time. The principles on which devices 
may be operated is discussed, and two 
standard automatic direction finders, the 
RCA- Sperry Mark I and the Bendix MN- 
31 are described fully. Schematics of both 
are provided in long inserts. 

'A bibliography is given at the end of 
torch chapter and an index by subjects and 
names is provided.. 

RADIO -CRAFT for AUGUST, 

RADIO RESEARCH, edited by Paul F. 
Lazarsfeld and Frank Stanton. Published by 
Duell, Sloan and Pearce. Stiff cloth covers, 
6 x 8% inches, 599 pages. Price $5.00. 

The average reader may be accustomed 
to thinking of radio research as purely an 
investigation of "who listens when, and to 
what." Such purely quantitative data plays 
a small part in this book -it is chiefly 
occupied with qualitative studies. Several 
techniques are presented, and the material 
proves the value of this type of research 
both in widening program coverage and 
improving individual broadcasts. 

A large part of the book is devoted to 
"listening to the listener." Part Il I of the 
book is entirely given over to experiences 
with the Program Analyzer, a device with 
which the listener makes his likes and dis- 
likes known by pushing a green or red but- 
ton. The Analyzer records the reactions. 
Strong or weak points in a broadcast are 
thus brought to light. Script writers find 
this important. One example is given of a 
program being so rewritten as to practically 
double its audience appeal, after a pre- 
liminary analysis showed up its weaknesses. 
Other discoveries made by the Analyzer 
are valuable to program directors and 
sponsors. The outstanding example is its 
unmistakable indication that "a good pro- 
gram makes a good commercial." The 
Analyzer proved that the majority of 
listeners who like a given program rate 
the blurb which follows "good," but that 
only a small minority who did not care for 
the program look with favor on the closing 
commercial. 

The editors are well equipped for their 
work. Professor Lazarsfeld is Director of 
the Office of Radio Research, Columbia 
University. Dr. Stanton is Vice -President 
of the Columbia Broadcasting System. 
Many of the contributors are also authori- 
tative writers in their own fields of radio 
research. 

SHOP JOB SHEETS IN RADIO, by Robert 
Neil Auble. Published by the MacMillan 
Co. Flexible fiber cover with board back, 
8 x 11 inches, 134 pages. Price $1.50. 

Although this is to all appearances a 
laboratory manual, the author is insistent 
that it is not a book of exp erinìents. Every 
effort, he says, has been made to eliminate 
the idea of "experiment" and instead, "to 
give emphasis to the need of the beginner 
to have experience in the use of tools of 
the radio worker, and to have that experi- 
enced based upon an organized knowledge 
of fundamental electrical principles." 

It is further suggested that the book 
should,Ie used in conjunction with a well- 
equipped shop, under the direction of in- 
structors with a' rich background of prac- 
tical radio experience, and that the shop 
work be paralleled with systematic class- 
room discussion. 

The jobs run from making' electrical 
connections and wiring up the simplest 
piece of apparatus to determining capacity 
of condensers, constructing an ohmmeter, 
and analyzing the action of a rectifier tube 
with the help of a cathode -ray oscilloscope. 

In two jobs (measuring magnetic satura- 
tion and the resistance variation of a volume 
control as the knob is turned), a page of 
graph paper is provided and the student 
is required to make his own graphs. Ruled 
tables are also supplied for the student to 
fill in. In at least one case these follow the 
tradition of the old laboratory manual 
rather than the "shop job sheet." No shop 
worker would write down the steps in 
checking an audio transformer's continuity. 

The jobs are intelligently worked up and 
clearly explained and illustrated. References 
to standard texts are given in most of the 
"jobs." A group of "topics for classroom 
discussion" is included with each. These 
topics should be of great use to the teacher, 
covering as they do a much wider field than 
that of the immediate job. 

OÓÓ ó 
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RADIO SCHOOL L.44j DIRECTORY 
PREPARE NOW FOR POST -WAR RADIO AND ELECTRONICS 

MAKE a place for yourself in a new world of radio and electronics -a world in which 
revolutionary electronic developments will require highly specialized technical 

knowledge. Take a good course now to fit yourself for a good paying job. The training 
you need can be supplied by one of the schools advertised in this publication. 

CREI Can Train You at Home 
for a Better Job and 
Secure Career in 

RADIO- ELECTRONICS 
CREI technical home -study training pre- 
pares you now for the secure radio jobs that 
pay good money for ability! 
You can study at home -in your spare time - develop your technical ability - increase 
your knowledge to keep pace with important 
developments now taking place in the indus- 
try. 
The opportunity for advancement was never 
as great as it is right this minute. There are 
good -paying, responsible positions awaiting 
you in broadcasting, manufacturing, govern- 
ment, aviation . . . jobs that you can get 
AND HOLD by combining your own radio 
experience with the CREI planned program 
of advanced technical training. 
WRITE TODAY! If you are 

professional or amateur radio- 
man and want to make more 
money -let in prove to you we 
have stxaeNing you need to 
Qualify for the better job oppor- 
tunities that can he yours. T. 
help us Intelligently answer 
your Inquiry - please state 
briefly your education, radio 
experience and present position. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
Dept. RC -8. 3224 16th St.. N. W.. Washington 10. O. C. 

Be a 
receive me urges tinacocode by telegraph 
ana radio. 

messages 
Navy a Commerce 

needs thousands of men. Good pay. d- 

ho"merquiinteresting ru hwfamousRGaudier 
System. Write for FREE BOOK. 

CANDLER SYSTEM CO. Dpi a -J. Sox sas. Denver 1. Colo, D.S.A. 

Correspondence Courses In 

RADIGd ELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING '" " "'gads! d r 
secure 

la 
future n la. crepare ourself. at Low ersi, for 
future. mrnr, imano you can understand quickly. 
RADIO ENGINEERING ¡j ;áa". ";..`r`a'so o.elect.°b'eework. 
Trains y,u super-service real tube 
tecbntcla1. e' i emen needed badly. Diplomaaonncomple- 
tion. Tuition S25, either co - Deferred payment an. 

Get copies "afe school catalogs. student 
magazines, c",nplete details. SEND NOWT FREE 

LINCOLN ENOINEfRINO SCN00L Rex 61-C66. Lincoln. N.0. 
LINCOLN, NEB. (Formerly of Washington, D. C.) 

RADIO 
TRAIN NOW for 

s a s postwar opportunities 
in this VAST, NEW 
field! Classes day 
and evening. Call 
daily 9- 9- Sat.9 -2, 

ELECTRONICS 
or write 

Dept. RC. 

TELEVISION 

RADIO- TELEVISION INSTITUTE 
480 Lexington Ave. (46th St.), New York, N. Y. 
PLaza 3.4585 Licensed by N. Y. State 

RADIO today offert great fu- 
ture for women as well as 

men. Demand for graduates 
exceeds supply. Courses also in Civil, Elec- 
trical, Mechanical, Chemical. Aeronautical Engi- 
neering; Business Administration, Accounting, 
Secretarial Science. Tuition, living costs low. 61st 
year. Cosmopolitan student body. Enter June, 
Sept., Jan.. March. Catalog. 
TRI -STATE COLLEGE ANG INDIAN: 

RADIO TECHNOLOGY 
RCA Institute offers Intensive two year 
course of high standard ne,nbracing all phases 

Radio and Television. Practical training 
with modern edulpment. Also shorter so, 
etallsed courses In Commercial Radio Operat- 
ing. Radio and Television Servicing. and 
Aviation Communications. For Free Catalog 
write Dept. ItC -44. 

RCA INSTITUTES, Inc. 
.4 Radio Corporation of America Service 

75 VARICE STREET NEW YORK 13. N. Y. 

COMMERCIAI RADIO I N ST I T U T E 

A radio training center for 
twenty -four years. 

RESIDENT COURSES ONLY 
Pre -Induction, Broadcast, Service, Aeronautical 
and Radio telegraphy classes now forming for 
fall term Oct. 9. Literature upon request. 

Dept. C., 38 West Biddle St.. Baltimore I. Md. 

* * * * 
BUY WAR BONDS 
* * * * 

ANOTHER EXCELLENT RELAY 

This relay was made from an old Bald- 
win balanced armature speaker unit. The 
spring D of Fig. 1 is a piece of old alarm - 
clock mainspring, which must be stiff 
enough so that the magnet will not pull it 
to either pole. It must be mounted so that 
normally it is centered between them. Spring 
and coil are held by the brass supports B 
bent as shown in the figure. The spring D is 
insulated from the rest of the assembly by 
the insulating washers i, i, and also by a 
small fiber tube which extends through 
the spring and both washers as shown in 
Fig. 1. 

The contacts E are provided by soldering 
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small pieces of silver to each side of spring 
D, and to the ends of the contact screws 
that go through the binding posts Pl and l'2 
(in Fig. 3). 

The coil form is made by cutting out two 
end plates from heavy fiber. The shape is 
shown in Fig. 2. The exact size is deter- 
mined by the space allowed by the magnet, 
and the notches O. O., should be carefully 
cut so the coil will be held firmly in posi- 
tion. Next a flat strip is cut for the center 
piece. The spring may be built up by wrap- 
ping it with heavy paper and this center 
piece formed around it. There must be suf- 
ficient space for movement of the spring, 

but no more, if the unit is to be sensitive. 
The ends of the strip should be butted to- 
gether along the side, not the edge, of the 
spring, and form a smooth joint. The two 
end pieces are then slipped over the ends of 
this center piece and securely cemented in 
place. 

The entire secondary winding of an old 
audio transformer was used to wind the coil. 
The resistance was approximately 6,000 
ohms, Light stranded wire should be used 
for leads and anchored to the body of the 
coil. 

The panel of Fig. 3 is a 3 -inch square piece 
of bakelite with a hole cut through for the 
spring D. The fixed contacts Pl and P2 are 
two double binding posts with one hole in 
each tapped for a 6 -32 screw. The set screw 
is used as a lock. Two of the single posts 
Ml, M2 and M3 are used for coil terminals, 
the third being connected to the spring by 
an insulated wire soldered to it at the rigid 
end. 

The relay is best assembled piece by 
piece, then the whole thing can be arranged 
and adjusted, making sure that the spring is 
able to move freely. 

This is an extremely sensitive relay. 
While the Baldwin phone unit is best adapt- 
ed for it, no doubt an excellent relay along 
the same lines could be made from any 
balanced- armature unit from a magnetic 
speaker. 

ARCHIE V. CARPENTER 
Rewey, Wisconsin 

(Lack of space prevented printing this item with the relays described last month. It won an 
'honorable mention" in the contest. -Editor) 
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It gives you in usable form 
pointera on radio, 
including fre- 
quency modula- 
tion, television, 
etc. Also valuable 
inside information 
for Aviators. Ma- 
rines, Commercial 
Operators and 
Technicians, Serv- 
icemen and Stu- 
dents. 

QAND A 
UNIQUE 

QUESTION 
and 

ANSWER 
METHOD 

Easy to Read - Easy to Grasp 
Easy to Apply 

A home -study course -especially well 
organized. The style is so interesting 
you will read along without effort, 
hardly realizing that you are actually 
studying and taking in vital informa- 
tion. Audels Radiomans Guide gives 
you just the right amount of mathe- 
matics required to cope with radio 
problems successfully. You can solve, 
with the aid of this extraordinary book, practically, 
every radio prob- 
lem that comes 
up. At your fin- 
ger tips is a 
complete index 
for instant use. 
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Highly End 

COMPLETE LIBRARY IN ONE BOOK 
AUDELS RADIOMANS GUIDE gives authentic Princi- 
ples and Practices in Construction, Operation, Service 
and Repairs. Covers clearly and concisely radio funda- 
mentals -Ohm's Law- Physics of sound as related to 
radio science- Measuring instruments -Power supply- 
Resistors-Inductors-Condensers -Transformers and 
examples- Broadcasting stations -Radio Telephony-Re- 
ceivers-Diagrams-Construction - Control Systems - 
Loudspeakers - Antennas - AutoRadio - Phonograph 
Pick- ups -Public Address Systems- Aircraft and Marine 
Radio-Radio Compass-Beacons-Automatic Radio 
Alarms -Short Wave -Coil Calculations- Testing -Cath- 
ode Ray Oscillographs- Static Eliminations - Trouble 
Pointers - Underwriter's standards -Units and tables. 
REVIEW QUESTIONS -READY Reference Index. 
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