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I Will 
Train You at Home. 

KNOW RADIO 
or Good Wartime 

and Peacetime Jobs 
Knowing the answers to questions like 

those above, and others which arise while do- 
ing Radio work, has spelled the difference be- 
tween success and failure for many men. Such 
knowledge represents the difference between a 
skilled, well -paid Radio Technician or Oper- 
ator and the too -common 'Radio screw- driver- 
mechanic." It you do not know the answers -if you want to make more money in Radio - 
I will train you to be a Radio Technician or 
Operator, whether you are already in Radio, 
or are just a beginner without Radio knowl- 
edge or experience. 

Mail the Coupon. I will send you a Sam- 
ple Lesson from my Radio Course FREE. 
You'll see that it is practical to train at home 
in spare time to be a Radio Technician or 
Operator. And with this lesson I'll send my 
64 -page illustrated book, "Win Rich Rewards 
in Radio." It describes many fascinating 
types of Radio jobs; tells how N.R.I. trains 
you at home; how you get practical expe- 
rience by building real Radio Circuits with 
SIX BIG KITS OF RADIO PARTS I send! 

More Radio Technicians, Operators Now 
Make $50 a Week Than Ever Before 
Fixing Radios pays better now than eve 

before. With new Radios out of production 
fixing old sets, which were formerly traded in 
adds greatly to the normal number of servie 
ing jobs. 

Broadcasting Stations, Aviation and Po 
lice Radio, and other Radio branches ar 
scrambling for Operators and Technicians 
Radio manufacturers, now working on Gov 
ernment orders for Radio equipment, employ 
trained men. The Government too needs hun 
dreds of competent civilian and enlisted Ra 
dio men and women. You may never see a 

EXTRA PAY 
IN ARMY, 

NAVY, T00in 
Men likely to go into military service, 
soldiers, sailors, marines, should mail the 
Coupon Now! Learning Radio helps Serv- 
ice men get extra rank, extra prestige, 
more interesting duties, much higher pay. 
Also prepares for good Radio jobs after 
service ends. Over 1,700 Service men now 
enrolled. 

December, 1943 

1. How to read Radio dia- 
grams and analyze them. 

2. How to run a Radio 
service shop successfully. 

3. How to use and operate 
electronic controls. 

4. How to locate parts in 
a chassis with and with- 
out service data. 

5. How to know the cause 
of receiver trouble from 
observed effects. 

6. How to make tests 
which isolate the defective 
stage and parts. 

7. How to align Radio re- 
ceivers without reference 
to specific instructions, 

8. Short cuts in servicing midget universal 
receivers. 

9. Learning horn Radio 
circuits work through 
home demonstrations. 

10. How to obtain addi- 
tional basic Radio train- 
ing for military, naval and 
war industry Radio jobs. 

11. How accurately timed 
pulses are produced and 
used. 

time again when it will be so easy to get 
started in this fascinating field. 
I Send You Six Big Kits of Real Radio Parts 

My "50 -50 Method " --half building and 
testing real Radio Circuits, half learning from 
easy -to- grasp, illustrated lessons -is a tested, 
proven way to learn Radio at home in spare 
time. Think how much PRACTICAL expe- 
rience you'll get by building a Superhetero- 
dyne Circuit, Measuring Instrument, a n d 
A.M. Signal Generator -by conducting 60 sets 
of experiments and making hundreds of tests 
on these and other Circuits you build with 
standard Radio parts I supply! Within' a few 
months you can be ready to run your own 
Spare Time Shop, flx the Radios of your 
friends and neighbors -get paid while learning! 

Be Ready to Cash in on Jobs 
Coming in Television, Electronics 

Think of the N EW jobs that Television, 
Frequency Modulation, Electronics, and other 
Radio developments will open after the war 
I will train you to be ready to cash in when 
Victory releases the amazing wartime Radio 
developments for peacetime uses! 
Many Beginners Soon Make $5, $10 

a Week EXTRA in Spare Time 
Right now, probably in 

your neighborhood, 
there's room for more spare and 
full time Radio 
Technicians. Many 
N.R.I. Students make $5, $10 a week EXTRA 
money fixing Radios in 
spare time while learning. 
I send EXTRA MONEY JOB 
SHEETS that tell how to do it! 

Find Out What N.R.I. Can Do For YOU 
MAIL THE COUPON BELOW for my FREE 

Lesson and 64 -page book. They're packed with 
Radio facts. You'll read a description of my Course- "50 -50 Method " -6 Kits of Radio 
Parts -Extra Money Job Sheets. You'll see the fascinating jobs Radio offers and how 
YOU can train at home. And you'll have my 
free lesson to KEEP. No obligation -no sales- 
man will call. Just mail Coupon at once in 
an envelope or paste on penny postcard! 
J. E. SMITH, President, Dept. 3NR, Na- 
tional Radio Institute, Washington 9, D. C. 
TRAINING MEN FOR VITAL RADIO JOBS 

12. How the cathode ray 
tube works and is used. 

13. How to adjust a Radio transmitter, for best 
operation, 

14. How to service with- 
out specialized servicing 
equipment. 

15. How transmitters are 
modulated and keyed. 

16. How Radio -electronic 
devices are used commer- 
cially as controls. 

17. How Radio meters 
and testers work and how 
to use them. 

18. How Radio waves are 
beamed and intercepted. 

19. How Radio equipment 
is automatically and re- 
motely controlled. 

20. How a frequency 
modulated system works. 

21. How timed circuits 
effect Radio circuit opera- 
tion. 

22. How the superhetero- 
dyne receiver works. 

4- 
FREE 

I'll send you a free lesson, "Getting Ac- quainted with Receiver Servicing," to show how practical it is to train at home for Radio. It's a valuable lesson. Keep 
it -use it- without obligation. Tells how Superheterodyne Receivers work -why Ra- dio Tubes fail -how to fix Electrodynamic 
Speakers, Output Transformers. Gives hints on I. F. Transformer repair -how to locate defective soldered joints - An- tenna, Oscillator Coil f act s- Receiver Servicing Technique, etc., etc. 31 illus- trations, 

GO049 
TOR Rom 

SAMPELES ON FREE v EE 
Mr. J. E. Smith, President, Dept. 3NR, 
NATIONAL RADIO INSTITUTE, Washington 9, D. C. 

Mail me FREE, without obligation, Sample Lesson and 64- page book, "Win Rich Rewards. in Radio," (No Salesman will call. Write plainly.) 

Age 

Name 

Address 

City State 4FR 

-J 
3 
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Reg. 13. S. Pat Oft. 

CO TETS 
FEATURES 
Electronics- Postwar Industry A C. Montieth 21 

Code Practice Oscillator R C. Zaun 25 
Communications in Pictures 26 
Electronic Switch Rufus P. Turner 28 
Sine and Square Wave A -F Oscillator McMurdo Silver 32 
Theory and Applications of U -H -F Milton S. Kiver 35 
Audio -Frequency Meter Guy Dexter 38 
Radio Mock -ups 40 
AM vs. FM in Two -Way Radio S Freedman 42 
A Serviceman's Diary B M. Pierce 46 
R -F Coil Design Chart 47 
The 1944 Signal Corps Issue 50 
Britain's Radio Heraldry H W. Barnard 51 
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The Saga of the Vacuum Tube Gerald F. J. Tyne 30 

MFRS'. Literature 46 Book Review 48 
QTC 48 The Tube Collector 50 
What's New in Radio 49 Spot News 8 

COVER PHOTO -RUDY ARNOLD 

Air Forces Bombardier shown in the nose section of 
an American B -25 medium bomber, talking to the 
pilot by means of the aircraft's intercommunications 
system. Once the objective is neared the Bombardier 
will take over, and direct the plane towards the target. 
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RADIO NEWS is published monthly by the Ziff -Davis Publishing Company at 540 N. Michigan Ave. 
Chicago, III. New York Office 270 Madison Ave. Washington, D. C., Office, Earle Bldg. Special 
Washington Representative, Col. Harold E. Hartney, Occidental Hotel. London Editorial Representa- 

tive, A. Spenser Aliberry. Subscription Rates: In U S. $3.00 (12 issues), single copies, 25 cents; in 
South and Central America and U. S. Possessions, $3.00 (12 issues); in Canada $3.50 (12 issues), single 
copies 30 cents; in British Empire, $4.00 (12 issues); all other foreign countries $6.00 (12 issues). Sub- 
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tered as second class matter March 9, 1938, at the Post Office, Chicago, Illinois, under the Act of 
March 3, 1879. Entered as second class matter at the Post Office Department, Ottawa,Canada. Contrib. 
utors should retain a copy of contributions. All submitted material must contain return postage. 
Contributions will be handled with reasonable care, but this magazine assumes no responsibility for 
their safety. Accepted material is subject to whatever adaptations, and revisions, including "by- 
line" changes: necessary to meet requirements. Payment covers all authors, contributors or contest- 
ants rights, title, and interest in and to the material accepted and will be made at our current 
retes upon acceptance, All photos and drawings will be considered as part of material purchased. 

Vol. 30. No. 6 

BY THE EDITOR 

ARECENT INVESTIGATION showed 
that the larger suppliers of radio 

and electronic equipment for the mil- 
itary have fallen very short in meet- 
ing their production commitments. It 
seems that the larger companies, in 
particular, find themselves turning 
out only about 40% of their contract- 
ed material on schedule. 

We are told that a great deal of this 
bottle -neck could be eliminated if the 
production chiefs and foremen were 
called in for a general meeting at the 
time contracts were awarded and to 
let them state whether or not, in their 
opinions, commitments made by the 
front office could be carried out. There 
have been recent cases in the East 
where the production departments 
were not aware of certain contract 
schedules until the complete arrange- 
ments had been made. The ability of 
the production chiefs to estimate pro- 
duction apparently has been under- 
estimated. They have worked hard to 
keep an endless flow of material com- 
ing off their assembly lines. They are 
perfectly aware of the capabilities of 
their employees. They know exactly 
how much material can be produced 
and can estimate very accurately 
whether or not they are capable of in- 
creasing the manufacture of the vari- 
ous items required. 

It seems that the answer to this 
problem is to have complete under- 
standing between the front office and 
the production chiefs. 

THOUSANDS OF PIECES OF RADIO 
COMMUNICATIONS EQUIPMENT 

will be left on foreign shores at the 
end of the present war. It seems that 
now is the time to lay proper ground- 
work so that none of this equipment 
is returned to the United States prop- 
er for the consumption of American 
purchasers. With countries like 
China, Brazil, Russia and many oth- 
ers in need of improved communica- 
tions, it seems to us that here would 
be a golden opportunity to dispose of 
such equipment by sending it to those 
countries where it could be used to 

(Continued on page 106) 
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The Home of America's Finest. .. . 

JAMES 

Sandwich, Illinois 
(CRYSTAL HEADQUARTERS) 
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DO YOU HAVE A 

CRYSTAL PROBLEM? 
CRYSTALS 

For years, we have specialized in the 
quantity production of an exceptionally wide 
variety of quality Quartz Crystals. Recent patents 
granted to us on new precision cuts and improved 
mechanical processes have increased still further 
the accuracy and volume output of James Knights 
Crystals. We make samples nearly every day for 
some new customer so that he can design his 
equipment to fit a crystal that is now a standard 
of comparison. Why not let us help you? 

PRECISION CUTTERS OF QUARTZ 

for 
COMMUNICATIONS & OPTICAL USES 

The JAMES KNIGHTS Company 
SANDWICH, ILLINOIS PHONE 65 

t.U NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


The bulk of UTC production today is on special units designed to specific cus- 
tomers' requirements. Over 5,000 new war designs were developed this past year. 
These designs ran from open type units to hermetically sealed items capable of 
many cycles of high and low temperature and extreme submersion tests. They 
included units from 1/3 ounce in weight to 10,000 lbs. in weight and from infini- 
tesimal voltages to 250,000 volts. It is impossible to describe all these thousands of 
special designs as they become available. Our staff of application engineers will 
be more than pleased to discuss your problem as related to special components. 

150 VARICK STREET NEW YORK 13, N. Y. 
EXPORT DIVISION; 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: "ARLAB" 

December, 1943 7 
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The 36001 and 36002 
Ceramic Plate or Grid Caps 
Another exclusive Millen "Designed for 
Application" product. Efficient, compact, 
easy to use and neat appearing. Solder- 
ing lug and contact one -piece. Lug ears 
annealed and solder dipped to facilitate 
easy combination "mechanical plus 

soldered" connection of cable. No. 
36001 for 9 16" tube terminals. No. 
36002 for % ". 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

M 

1 
A 
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IN DEFENSE AND INDUSTRY 

by LEWIS WINNER 
RADIO NEWS Washington Correspondent 

Presenting latest information on the Radio Industry. 

THAT FCC INVESTIGATION 
WHICH SETTLED DOWN to a bit 
of nestling during the first weeks of 
House assembly, suddenly awoke, and 
with a fury. In a series of events 
that had everyone breathless, Repre- 
sentative E. E. Cox resigned as chair- 
man of the Select Committee conduct- 
ing the investigation, Rep. Clarence 
D. Lea was appointed chairman of the 
committee and Senator Burton K. 
Wheeler, chairman of the Senate In- 
terstate Commerce Committee intro- 
duced a resolution calling for a study 
of radio and wire communications on 
an international basis. The resolution 
was proposed on behalf of Senator 
Wheeler and Senators White and Mc- 
Farland. Hearings on the White - 
Wheeler bill (S. 814) which would re- 
vamp the Communications Act, have 
also begun. 

In resigning, Rep. Cox made an im- 
passioned speech, declaring that the 
chairmanship had compelled him to 
maintain a judicial attitude "which 
can no longer be done in the face of 
insults and slander being hurled at 
me from day to day" . `.. "As long as 
I am connected with the investiga- 
tion," he said, "it is obvious that the 
effort will be made to divert public 
attention from the real issue, alleged 
maladministration of the affairs of 
the Federal Communications Commis- 
sion, to a personal controversy." 

Rep. Lea who was appointed chair- 
man by Speaker Sam Rayburn has 
been chairman of the Interstate and 
Foreign Commerce Committee since 
the 75th Congress (1937). Last year 
he presided over hearings on the San- 
ders bill, covering revamping of the 
Communications Act. Thus, he has 
had a background of experience which 
should serve him well in his new post. 
Radio legislation, incidentally, orig- 
inates in the House Committee guided 
by Rep. Lea. 

Radio activity appears to be des- 
tined to undergo some interesting 
legislative changes, before the year is 
out! 

THE USE OF TELEVISION to flash 
photos of missing persons has been 
revived, and in an effective and use- 
ful manner by the police of New York 
City. Employing the facilities of the 
DuMont television station W2XWV, 
the police have been transmitting 

photographs of from six to eight miss- 
ing persons every Sunday night. The 
televised photographs are viewed in 
eighty -five police precinct stations on 
television sets previously provided for 
civilian defense purposes. In addi- 
tion, there are some 4500 television 
receivers within a fifty -mile radius 
of the station that pick up the photos. 

During the initial broadcast, the 
personal appeal was employed with 
the appearance of a mother whose son 
had disappeared. After she pleaded 
for his return, his photo was trans- 
mitted and a complete description was 
broadcast. 

The use of television facilities in 
such vital applications as these miss- 
ing person broadcasts, demonstrates 
the unusual possibilities of this art. 

Wounded service men in Army and 
Navy hospitals are also reaping the 
benefits of television. For during the 
latter part of October, NBC began 
televising the rodeo for the benefit of 
the wounded bays in the hospitals on 
Staten Island, Queens, Brooklyn and 
Harriman, all in the New York area. 
The telecasts were arranged in co- 
operation with the Army and Navy 
medical authorities. Receivers were 
loaned to the hospitals by NBC offi- 
cials. So that the boys in hospitals 
in Philadelphia and Schenectady, New 
York areas can look -in, the programs 
are being rebroadcast. Upon the con- 
clusion of the rodeo transmissions, 
track meets, basketball, hockey games 
and other sports events will be tele- 
cast. 

Television is very much alive in 
Europe, not only in wartime applica- 
tions, but in postwar planning pro- 
grams. Speaking in Glasgow before 
the Radio Industries Club of Scotland, 
Edward E. Rosen, chairman of Ultra 
Electric, pointed out that television 
offers untold possibilities. He said 
that with proper application of man- 
power and materials, television could 
be completely national, ready to serve 
nine million homes. In 1939, he said, 
just before war began, television 
started to loom on the horizon and 
mass production had begun. We can 
regain that lead when peace comes, 
he concluded. 

Even the correspondence schools of 
England are busy calling for students 
of television. One particular school 
ran substantial advertising in a trade 

RADIO NEWS 
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(0AxIAL EQUIPMENT 
JOHNSON coaxial transmission line is 
widely used for efficiently transferring elec- 
trical energy from transmitter to antenna or 
for interconnecting transmitter stages. Both 
inner and outer conducters are of copper 
insulated from each other with Alsimag num- 
ber 196 beads. 

Five sizes of line and associated fittings are 
available to handle power outputs of from 
250 to 100,000 watts. If as is common practice 
the line is to be operated filled with dry oil 
pumped nitrogen we will be glad to make the 
necessary arrangements for the gas and 
associated equipment. Inquire today! 

Generali Products Catalog 

967Z 

FREE on request 

E. F. JOHNSON COMPANY WASECA MINNESOTA 
Ieeeniber. 1. 9-13 9 
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ALL 
SUBSTITUTION 

DOPE 
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M 
ER 
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SERVICE 
s 

by 

FRANK FAX 

BECAUSE of the unusual interest in 
"Radio Tube Substitution for 

Wartime Servicing" charts issued by 
Sylvania, we have put them into one 
convenient and usable 5- pagepamphlet 
that fits into your loose -leaf binder. 
All of these charts have been carefully 
edited to conform with the WPB 
Civilian Radio Tube Program and 
have been slightly rearranged for easy 
reference. 

CH." 

CM* FOI 150 
Subsbtioti^DGRso:r T 

` ^as....m.. 
.:wK:.;;u<=áN ,r_.,.. ;: 

Shows quickly the 
required receiver 
modifications neces- 
sary for tube substi- 
tution. 

Helps solve difficult 
tube substitution 
problems. 

SubsMution 
Ch.! ior 300 ftiOamPMr" 

Ac-DC R.cairar TuMs 

;: 
11 : Fra:-va 

Gives first and 
secondchoiceir pos- 
sible replacements 
in an easy -to -use 
check list. 

Three charts above are contained in 
five pages under this cover. Yours 
absolutely free for the asking. If your 
jobber is not supplied, write to Frank 
Pax, Sylvania, Emporium, Pa. 

SYLVANIA 
ELECTRIC PRODUCTS INC. 

RADIO DIVISION EMPORIUM, PA. 

10 

S P O T R A D I O 

journal referring to the opportunities 
of television after the war for the 
trained man. 

In Hollywood, at the recent Society 
of Motion Pictures Conference, the 
subject of television was a major 
topic of discussion. Officials of motion 
pictures companies, who have taken 
a vigorous interest, stated that special 
technical and studio departments are 
already being set up to plan and pro- 
duce television programs. 

We seem to be scheduled to have 
television on a practical plane in the 
postwar era. 

FILM- RECORDED PROGRAMS of 
symphonies and musical productions 
for broadcast applications may be- 
come a practice of sponsors and sta- 
tions soon. By recording a program 
on a film in a manner similar to that 
used by the motion picture studios, 
wherein only choice orchestral, speech 
and voice renditions are retained, a 
perfect "take" can be secured, ac- 
cording to motion picture sound en- 
gineers who are studying the project. 
Prints of the film delivered to sta- 
tions would be used. Line troubles, 
amplifier eccentricities and orches- 
tral and artist rendition problems 
that frequently prevail the night of 
broadcast would all be avoided by the 
"perfect -take film" method. The cost 
of film for a one -hour show say the 
sound specialists is about ten dollars. 
In addition, the films can be processed 
over night, with the necessary cor- 
rections. 

Playback equipment would be of 
special design, but not necessarily as 
large as a motion picture installation, 
for optical transfer apparatus is only 
needed. 

Motion picture engineers believe 
that film technique will become a vital 
factor in recording, particularly in the 
postwar period. 

ON COLUMBUS DAY approval of 
the sale of the Blue network was 
formally granted by the FCC. Thus, 
for the first time, the Nation has four 
individually controlled national net- 
works. To accelerate approval of this 
sale, the FCC decreed that regulation 
3.107 prohibiting multiple ownership 
of networks serving substantially the 
same area, becomes effective six 
months from now. This regulation, 
adopted May 2, 1941, had been sus- 
pended indefinitely to make possible 
the orderly sale of the network with- 
out a deadline, which would have de- 
pressed the network valuation. 

In granting permission for the sale, 
FCC said that the transfer ... "will 
mean a much fuller measure of com- 
petition between the networks for 
stations and between stations for 
networks than has hitherto been pos- 
sible. In addition the transfer should 
aid in the fuller use of the radio as 
a mechanism of free speech. The 
mechanism of free speech can operate 
only when the controls of public ac- 
cess to the means of dissemination of 
news and issues are in as many re- 

N E W S 

sponsible ownerships as possible and 
each exercises its own independent 
judgment." 

During formal transfer ceremonies 
at Radio City in New York, Edward 
J. Noble presented a check for $7,- 
000,000 to David Sarnoff, president of 
RCA. The total purchase price was 
$8,000,000. In return, Mr. Noble re- 
ceived a certificate for 1000 shares, 
the entire stock of the Blue Network 
Company. Mark Woods continues as 
president of the Blue, and Edgar 
Kobak continues as executive vice 
president. The new operating com- 
pany will be. known as the American 
Broadcasting System of which Mr. 
Noble is president and sole owner. 
The Blue title will be retained. Mr. 
Noble is chairman of the board of the 
Blue. 

Thus for the first time in radio his- 
tory an gntire network has been sold 
and delivered. Oddly enough the 
Blue system will have a new trans- 
mitter installation soon for their key 
station WJZ. As announced in this 
column several months ago, WJZ is 
being moved to Lodi, New Jersey 
from Bound Brook. Ground breaking 
ceremonies recently took place. Short- 
ly after the first of the year, the new 
installation should be on the air. An 
interesting fact about this change in 
locations is that during the move 
WJZ remains on the air, with no loss 
of time. An auxiliary transmitter is 
being used now. 

MICE AND FLIES HAD A FIELD 
day recently at two broadcast sta- 
tions. At WWVA in Wheeling, Vir- 
ginia, a field mouse who was chilly 
decided to nestle in the warmth of a 
plate coil of the transmitter, where 
some 1400 volts flow. The result . . . 

the mouse found himself lying across 
the coil, and the station found itself 
off the air. A half -dozen mousetraps 
and some cheese, supplied by chief 
engineer Ed Kern ended that problem. 
At WNBC, Hartford, it was a fly that 
kept the station off the air. This 
fellow decided to pay a visit to the 
plates of a variable condenser where 
some 8000 volts are involved. The 
result ... a short circuit that kept 
WNBC off the air for 19 seconds. The 
discovery was made by transmitter 
supervisor Harry Wrasko. 

SO KEEN HAS BEEN THE INTER- 
EST in freedom of speech by radio 
because of ... the recent resignation 
of Cecil Brown from CBS, prompted 
by a dispute with station officials as 
to what constitutes news analysis, the 
FCC inquiry into the policies of Ed- 
ward J. Noble when he begins opera- 
tion of the Blue network, and other 
flares between stations and commen- 
tators, that Congress has taken a de- 
cided interest. A joint resolution 
(H.J.Res. -) proposing a constitu- 
tional amendment prohibiting 
"abridging the freedom of speech by 
radio or wire communication," was 
introduced by Rep. Martin J. Kennedy 
of New York. This proposal would 
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HERE S SOUR SUCCESS CHANCE 
BE A 

RADÖ-ELECTRONIC 
TECHNICIAN! 

SPRAYBERRY TRAINS YOU 
QUICKLY FOR WAR 

AND PEACETIME WORK 

You Do Practice- Giving Experiments 
with Real Equipment 

The offer I make you here is the opportunity of a lifetime. It's your big chance to get ready for a wonderful future in the swiftly expanding field of Radio -Electronics INCLUDING Radio, Television, Frequency Modulation, and Industrial Electronics. Be wise! NOW is the time to start. No previous experience is ncessary. The Sprayberry course is short, intensive, and interesting. It starts right at the beginning of Radio. You can't get lost. It gets the various subjects across in such a clear, simple way that you under- stand and remember. 

IF YOU REMAIN A 
CIVILIAN OR ENTER 
MILITARY SERVICE... 
Radio Training Will 
Enhance Your Future! 

READ THESE LETTERS 

One Job Nets About $26.00 
"Since last week I fixed 7 radios, all -' 

_ood- paying jobs and right now I am 
vorid ng on an amplifier system. This 
His alone will net me about $26.00. As 
long as my work keeps coming in this 
way, I have only one word to say and that is `Thanks to my Sprayberry train- 
ing' and I am not afraid to boast about it."- ADRIEN BIENJAMIN, No r t h 
G rosvenordale, Conn. 

Sprayberry Graduate Wins 
Out in Army Test 

"Since I completed your e l e g a n t .. 
Course in Radio I have been drafted into the Army and put into the Signal 
Corps. I had to compete to get the job 't 
1 now hold and as a result of my train- 
ing with you, I made the best grade and got the job. The point I am driv- ing at is if it hadn't been for your 
thorough course in Radio I would prob- 
ably be peeling potatoes now. I rec- 
ommend your training to all because it is written in language that the average la y m an can understand." - ARCH 
1'LUIMMER, JR., Fort Meade, Md. 

Student Makes $15.00 to $20.00 
A Week in Spare Time 

"After starting your Course I began 
doing minor radio service jobs and I want to say that I hare been flooded 
with work. So much so that I have had to neglect my lessons. I want to say your training has done a great deal for 
nie. I am making $15.00 to $20.00 a week in spare time. Even so, I'm go- 
ing to go back to my studies and finish the Course. " -S A N F O R D J. CB I- WINE, Whitley, Ontario, Canada. 

" NOW ! 

December, 1943 

You Get a Dual - 
Purpose Radio Set 

I supply you with Ra- 
dio Parts which you use 
to gain pre -experience in Repair work. These 
same Parts are used for 
testing and for Signal 
Tracing, etc. I make it 
easy for you to learn 
Radio Set Repair and In- stallation Work . by 
practical, proved, time 
tested methods. I teach you how to install 
and repair Electronic Equipment. Your 
success is my full responsibility. 

FULL RADIO SET 

JUST OFF THE PRESS! 
"How to Test and Repair Radio 
Sets Without Meters" 
Developed in the S pr a y- 
berry laboratory, this 
instructive volume 
tells a b out an 
amazingly s i m - 
ple, yet efficient 
method for Ra- 
dio trouble- 
shooting and re- 

of regular equip- iiiSMMIN>r uYrsrss osma 
vas 

ment made 

Prepare You for a Busi- 
ness of Your Own ... or 

Good Radio Jobs 
My training will give you the broad fundamental principles so necessary 
as a background no matter what branch of Radio you wish to specialize 
in. Soon you'll be qualified for a good 
paying job in one of the nation's Ra- 
dio plants doing war work OR a busi- 
ness of your own. If you enter the 
Army, Navy, or Marines, my training will help you Will higher rating and better pay. Let me prove what Sprayberry training can do for you. 

pair without use 

scarce due to 

I 
war. Send for 
this free book 
now while t h e 
supply lasts and 
along with it, I 
will send you an- 
other big free 
book describing 
my Radio - Elec- 
tronic training. 
Mail coupon. 

Address 
State 

City a 
Tear off this coupon, mail 

in envelope or paste on penny 

postcard, 

SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, 
625 -M, University place, N. W. 
Washington 9, D. 
Please rush my FREE copies of "HOW TO TEST AND 

REPAIR RADIO SETS WITHOUT METERS" and "HOW I 
TO MAKE MONEY IN RADIO." 

a 
Name 

Age 

BECOME A MONEY- MAKING RADIO SPECIALIST 
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WILL YOU 
BE READY... 

For A Secure Job 

In The Coming New 

World of Electronics? 
You can be ready to enjoy the security of an 

important engineering position and take advan- 
tage of new career opportunities ... if you pre- 
pare yourself now! 

Join the ambitious radiomen who are assuring 

themselves of secure good - paying jobs with a 

planned program of CREI technical training in 

Practical Radio -Electronics Engineering. 

You can study at home in your spare time - 
develop your technical ability- increase your 

knowledge to keep pace with important develop- 

ments now taking place in the industry. 

When the war is over, the good jobs will go to 

the "survival of the fittest," so make sure that you 

will not be left behind. Get ready now for a 

secure job in the coming new world of Electronics. 

Write for FREE BOOKLET 

if you have had professional or 
amateur radio experience and 
want to make more money - 
let us prove to you we have 
something you need to qualify 
for a better radio ¡ob. To help 
us intelligently answer your in. 
quiry -PLEASE STATE BRIEFLY 

YOUR BACKGROUND OF EX- 

PERIENCE, EDUCATION AND 
PRESENT POSITION. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

E. H. RIETZKE, President 
Home Study Courses in Practical Radio 

Engineering for Professional Self- Improvement 

Dept. RN -12, 3224 -16th Street, N. W. 
WASHINGTON 10, D. C. 

Contractors to the U.S. Navy, U.S. Signal Corps, U.S. 
Coast Guard - Producers of Well -trained Technical Ra- 

diomen for Industry 
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become an amendment if it was 
passed by two- thirds vote of both 
houses of Congress and by 36 of the 
48 State Legislatures. Such passage 
would make it the 22d amendment to 
the Constitution. 

Says the resolution. , . "Resolved 
by the Senate and House of Represen- 
tatives of the United States of Amer- 
ica in Congress assembled, That the 
Constitution of the United States is 
hereby amended by adding the follow- 
ing article : Amendment 22- Section 
1.- Congress shall make no law 
abridging the freedom of speech by 
radio or wire communication. Section 
2. -The provisions of any law, license 
or contract in violation of Section 1 
hereof are hereby declared inoper- 
ative." 

Looks as if Congress means busi- 
ness! 

RADIO RECEIVED ITS MEDAL 
OF HONOR during the recent two - 
day military analysis conference in 
Washington. Military leaders praised 
the outstanding work of radio in all 
theaters of warfare. Discussing Sup- 
ply By Air, Colonel Emmet O'Don- 
nell, Air Corps, Advisory Council, 
Headquarters Army Air Forces, 
pointed out that the secret of our 
fighter success in the Assam fields in 
India lay in an air -warning reporting 
system in which radio played a major 
role. 

"Jap raids from their Burmese 
bases were made so costly in view of 
this installation, that the raids are 
practically non -existent now," said 
Colonel O'Donnell. 

In describing the warning system, 
he said that it had been necessary to 
rely on a visual system of air warn- 
ing. A number of air -warning teams, 
equipped with radio, were subse- 
quently set up. Upon observing the 
approach of the Japs, radio notifica- 
tion permitted our fighters to get off 
in time for interception. These warn- 
ing teams, each composed of ten men, 
are supplied by air, as it requires two 
or three weeks with the aid of porters 
to reach some of them. It is obvious, 
therefore, how helpful radio was in 
this instance. 

The extent of radio equipment used 
in warfare today was shown in a 
symposium on production. Appear- 
ing in behalf of the Signal Corps, 
Brigadier General John R. Gardner, 
Assistant Chief, Procurement and 
Distribution Service, Office of the 
Chief Signal Officer, said that since 
September 1941, the Signal Corps 
has ordered $7,000,000,000 of radio, 
telephone, wire and other communica- 
tions equipment. 

"In 1943, deliveries of Signal equip- 
ment must total $3,250,000,000, or 
about two and one -half times the 
1942 production," he said. "And in 
1944, we must produce $4,500,000,000 
of material or one -third more than in 
1943. From now on," he emphasized, 
"monthly production must exceed 12 
times that of the entire prewar radio 
industry. In 1944," explained General 

N E W S 

Gardner, "the volume of all Air 
Forces Signal equipment will be ap- 
proximately two- thirds greater than* 
in 1943. The next year and a quar- 
ter," said the General, "will be strenu- 
ous for ourselves and our 5,000 con- 
tractors." 

A report that bristled with startling 
information on our radio activities 
was delivered by Major General Leroy 
Lutes, Director of Operations, Head- 
quarters Army Service Forces. In 
his report, titled Logistics, General 
Lutes said that any large scale am- 
phibious operations depend heavily 
upon communications. 

"Our signal supply men were sim- 
ply blitzed this past spring with 
requisitions from General Eisenhower 
for the attack on Sicily," he explained. 
"For other reasons," continued the 
General, "this flood of requisitions, 
was beyond all previous estimates, 
even for an over -water operation. 
For," said he, "as the Tunisian cam- 
paign developed, our troops had to 
carry the communications system in 
Äfric`- farther --to the East than orig- 
inally planned. In addition, the very 
excellence of the United States equip- 
ment had brought urgent requisi- 
tions on General Eisenhower from our 
British and French allies for radios, 
mine detectors, and so on. Conse- 
quently," said the General, "when 
General Eisenhower began requisi- 
tioning more signal supplies in April 
and May, the quantities needed were 
beyond what the Army Supply Pro- 
gram had estimated. We furnished 
radio sets just prior to the Sicilian 
attack," he said. And we postponed 
the fulfillment of some demands for 
training requirements in this country, 
although we did not pull back any sets 
already in the hands of troops," he ex- 
plained. It was necessary to round up 
a number of the 17,000 pound, truck - 
and- trailer -mounted radios, which is 
the basic equipment for infantry and 
motorized divisions," said the Gen- 
eral. 

The General also pointed out that 
the same kind of expediting of equip- 
ment was necessary to ship a quantity 
of the little 51/2 -pound handy -talkies 
and several hundred larger sets, 100 
of which were lent to the Navy for 
the combined operations. 

In commenting on the reports pre- 
sented before the conference, Neville 
Miller, president of the National As- 
sociation of Broadcasters, said that 
although the radio industry does not 
build munitions and weapons, it does 
deal with a vital ingredient in total 
warfare. 

"I am sure," he said, "that radio 
stations will redouble their efforts to 
inform and stimulate this nation un- 
til the last shot is fired and the last 
wounded American boy comes pain- 
fully, but safely home." 

THE II ALLICItAFTERS COM- 
PANY, announces receipt of the sec- 
ond white star for their Army -Navy 
"E" flag, which is equivalent to win- 
ning the production award for the 
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Why is an RCA H;lectron Tube 

Like Sherlock Holmes? 

mimics that were beyond the ken of ordinary' 
mortals were "elementary" to the man in the 

fore -and -aft cap. 

And why was this? 

Simply because Holmes could analyze more 
deeply; see more thoroughly into the core of things, 
be more observant of little things than anyone else. 

A modern Sherlock Holmes is the RCA Electron 
Tube employed in an electronic device to check 
tungsten wire leads for radio tubes. 

With this difference: Sherlock master -minded after 
the crime. The electron tube in this device is the 
Magic Brain that detects microscopic flaws in wire . 
leads before they can cause harm! 

For with the aid of this device, powered with an 
RCA electron tube, a tiny flaw in a wire can be dis- 
covered instantly -and the faulty wire rejected be- 
fore it finds its way into a completed tube assembly 
resulting in a leaky tube. 

This is electronics in action now -at RCA. 

Tomorrow many of you Distributors and Service- 
men may be selling, installing, and servicing elec- 
tronic equipment. The "electronic future" now de- 
veloping should find you in an enviable position to 
cash in on your experience and familiarity with 
radio tubes, circuits, and parts. RCA, too, will be 
playing a leading part in tomorrow's electronic era- 
because the Magic Brain of all electronic equip- 
ment is a tube- and the fountain -head of modern 
tube development is RCA! RCA Victor Division, 
RADIO CORPORATION OF AMERICA, Camden, N. J. 
TUNE IN "WHAT'S NEW ?" -RCA's great new show, 
Saturday nights, 7 to 8, E.W.T., Blue Network. 

To detect flaws in wire leads for RCA 
tubes, wires are tested by placing 
them in the magnetic circuit of one 
of two radio -frequency electronic os- 
cillators. These oscillators are coupled 
to produce a beat frequency which is 
dependent on the relative frequen- 
cies of the two oscillators. Since a 
faulty and a perfect wire produce 
different beat frequencies, as shown 
by an output meter, an observer 
watching the meter can instantly 
detect and reject the faulty piece. 

December, 1943 

ASK IBBBI_ 

rF 
ms`. 

RC" MUSIC SERVICE RADIO CORPORATION OF AMERICA 
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SUPREME METERS 

DURABLEne.A000RACY 

A test instrument without a dependable. accurate 
meter is about as useful as a gun without bullets. 
The meter is the essential cart ... the heart of any 

testing device. NO TESTING INSTRUMENT CAN 
BE BETTER THAN ITS METER. 

And now SUPREME INSTRUMENTS have a new 
heart ... a meter manufactured under Supreme 
supervision and by Supreme methods in Supremé s 

factory. 

The Supreme -built meter movement pictured 
above is designed to take it when the going is rough. 

FEATURES: I. New Magnet Construction, 
Saves Critical Material. 2. Top and Bottom 

Metal Bridges. 3. Simplified Rigid Core 

Support. 4. Separate Scale Mounting. 
5. High Torque, Reduces Friction Troubles. 

6. Rugged Pointer. 7. Reduced Weight. 

Strictly a "war meter" worthy of a "war job" .. and 
that means it's worthy of ANY job. A meter that 
meets Army standards has to be good. Supreme 
Testing Instruments incorporating Supreme -built 
meters will be more durable, more dependable, 
more accurate than ever. 

For the duration all Supreme 
Testing Instruments and Su- 

preme Meters are going to 
Our fighting forces. Post -wer 
Supreme models -test equip- 
ment and meters -will be 
worth waiting for. (Right. 
Supreme 504-A Tube and Set 
Tester). 

SUPREME INSTRUMENTS CORP. 
Greenwood, .iliss., U. S..4. 
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third time. The Hallicrafters received 
the award for increased production 
of the high -powered mobile radio sta- 
tions for the Signal Corps, widely 
used in African, Alaskan, Italian i.nd 
South Pacific theaters of war. 

In awarding the second white star, 

Pearl Buss, of Hallicrafters Company, placing 
white star on their Army -Navy "E" Pennant. 

Robert P. Patterson, Under Secretary 
of War, said: 

"I am pleased to inform you that 
you have won for the third time the 
Army -Navy Production Award for 
high achievement in the production 
of radio war materials. In maintain- 
ing the fine record which first brought 
you distinction, you have set an in- 
spiring example for your fellow Amer- 
icans on the production front. This 
second renewal adds a second White 
Star to your Army -Navy Production 
Award flag, and stands as a symbol 
of your great and continuing con- 
tribution to the cause of freedom." 

ALTHOUGH THE TREND IN STA- 
TION OPERATION has customarily 
been to request increased power, war 
problems have prompted reverse ac- 
tion. For instance, a station in the 
state of Washington found itself 
with insufficient manpower. Thus, 
they requested a reduction of power 
from 1,000 to 250 watts. The FCC, 
aware of the difficulties, thus granted 
authorization for this reduction in 
power. There are many other sta- 
tions in remote sections of the coun- 
try that are also planning a similar 
reduction in power, although the FCC 
frowns on such a general move. The 
FCC feels that the small areas must 
be served, even more than the larger 
sections where any one of several sta- 
tions could serve because of their vast 
prime coverage characteristics. Only 
when the manpower and material 
condition is truly severe will power 
reduction be granted, according to the 
FCC authorities. 

THERE HAVE BEEN MANY 
AMENDMENTS to the Communica- 
tions Act of 1934. Accordingly, the 
FCC has recently published a revised 
copy of the Communications Act with 
all amendments and an index. The 
revisions include orders adopted up to 
March 6th. Copies of this revised 
edition are available from the Super- 

intendent of Documents, Government 
Printing Office, Washington, D. C. 
The price for the publication is 15 
cents. All those concerned with the 
operations of this Act should certainly 
have a copy of this revised edition. 

RADIO PLAYED A MIGHTY IM- 
PORTANT ROLE in the construc- 
tion of the telegraph and telephone 
system along the length of the Alaska 
Military Highway. This communica- 
tion system, which is the second long- 
est in the world and extends over 
more than 2,000 miles, has taken 
nearly a year to build. In ordinary 
times such construction would in- 
volve a decade of operations. To ex- 
pedite construction, radio stations 
were installed at strategic points. 
These stations served as emergency 
communications for highway and tele- 
phone line construction crews. The 
stations also provided a link between 
the Army Corps of Engineers, which 
built the highway, and the Signal 
Corps command in the United States. 
Many of these stations were installed 
in special huts, known as Nissen huts, 
for protection from sub -zero weather. 
During actual operation of the com- 
munication system, four emergency 
portable radio stations will be in- 
stalled as emergency standbys. These 
will be used should the telephone sys- 
tem fail due to heavy snow storms or 
other quirks of the elements. 

The link between the United States 
and Alaska, which is just about being 
completed now, is truly a miracle of 
construction. The civilian and mili- 
tary personnel, who were engaged in 
this dangerous mission, should be ap- 
plauded loudly for their outstanding 
achievement. 

MEMBERSHIP ACCEPTANCE IN 
THE BRITISH INSTITUTION of 
Radio Engineers involves not only ap- 
proval of a governing board, but pass- 
ing of a comprehensive examination. 
That the examination is of a most 
thorough nature is quite evident from 
a study of the examiners' report, a 
report that reveals that toa many of 
the candidates forgot some of their 
fundamentals. For instance, in the ra- 
dio technology portion of the examina- 
tion, the average percentage of marks 
was 56.4, which the examiners called 
fairly good. In the radio engineering 
section of the examination, the ex- 
aminers said that the candidates re- 
vealed a weak knowledge of the gen- 
eral aspects of radio work. Some 
concentration on the design side, in- 
volving ability to employ mathema- 
tical aids in solving the problems in- 
volved are necessary, they explained. 
Comments of the examiners on the 
radio transmission, reception, meas- 
urements and television sections of 
the test, were quite caustic. Discus- 
sing the radio transmission portion, 
the examiners said that in general 
the results of these papers were poor. 
Too many candidates did not prepare 
seriously enough for the reception 
section, said the examiners. No can - 

(Continued on page 98) 
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 No. 7 OF A SERIES EXPLAINING THE USES OF ELECTRONIC TUBES IN INDUSTRY 

Electronic tubes convert A -C to D -C 

to run the "gun-barrel express" 

The General Electric sealed ignitron 

is used instead of rotating machinery 

THIS traveling crane, 100 feet long, is 
suspended from the sides of a war 
plant turning out gun -barrels for de- 
stroyers. Its power supply offers an 
excellent example of electronic tube 
application. 

Direct current is essential for pre- 
cision crane operation. Here, rectifiers 
using the G -E steel -jacketed ignitron 
(available in ratings from 20 amp to 
200 amp) provide D -C at about the 

same installed cost as rotating ma- 
chinery, but at lower operating costs. 

This electronic tube has no moving 
parts. It requires no special founda- 
tion. It is quiet in operation. Over- 
all efficiency is high, and practically 
constant over the entire load range. 

The steel -jacketed ignitron is only 
one of a complete line of G -E elec- 
tronic tubes now working for industry 
in a thousand different jobs. 

THERE IS A G -E ELECTRONIC TUBE FOR EVERY OCCASION 

December, 19.13 

It is the purpose of the G -E elec- 
tronic tube engineers to aid any manu- 
facturer of electronic devices in the 
application of tubes. Through its 
nation -wide distribution system, 
General Electric is also prepared to 
supply users of electronic devices with 
replacement tubes. 

FREE BOOKLET ON ELECTRONIC TUBES 

We would like to mail you, without charge, an 
illustrated book entitled "How Electronic Tubes 
Work," written in easy and understandable 
language, and showing typical electronic tubes 
and their applications. Address Electronics De- 
partment, General Electric, Schenectady, N. Y. 

Tune in "THE WORLD TODAY" and hear 
the news direct from the men who see it hap- 
pen, every evening except Sunday at 6:/5 
E.W.T. over CBS. On Sunday listen to "The 
Hour of Charm" at 10 P.M. E.W.T. over NBC. 

GENERAL ELECTRIC 
162 -814 -8850 
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OPEN CIRCUIT JACK 

CLOSED CIRCUIT JACK 

MICROPHONE JACK 

_ tw 

TU -WAY PHONE PLUG 

ONE -WAY PLUG 

FLAT PLUG 

u.tah. CAN HELP YOU 
MAKE THE RIGHT "CONTACTS "... 

THE right "contacts" are always important. In electrical 
and electronic applications a poor contact can mean 

costly losses. By using Utah Jacks and Plugs you can be 
sure that your equipment will not fail from the want of 
proper contact. They have been tested in the laboratory 
and in actual use thousands of times, answering every test 
successfully -under all types of conditions. 

UTAH PHONE JACKS are everything that selected 
materials and human ingenuity can make them. They are 
available in Imp, Short and Long frame types to fit the 
standard phone plugs. Special Jacks are also made to meet 
Navy and Signal Corps Specifications. 

UTAH PHONE PLUGS can be supplied in two or three 
conductor types -for practically every type of application. 

Compact, sturdy and dependable- they're all a plug should 
be. Utah standard plugs are being used on many products 
destined for use by the Armed Forces. In addition, special 
plugs are being manufactured. 

Investigate today the possibilities of using Utah Jacks 
and Plugs in your electrical applications. You'll be as- 

sured of absolute dependability -and you'll be cashing in 
on Utah's extensive electrical and electronic experience. 
Write today for full information on Utah's Jacks and Plugs 
-it may save you considerable time and money. 

UTAH RADIO PRODUCTS COMPANY, 824 Orleans St., 
Chicago, Illinois. Canadian Office: 560 King Street West, 
Toronto. In Argentine: UCOA Radio Products Co., 
S. R. L., Buenos Aires. 

PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING 

SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS, 

WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES, ELECTRIC MOTORS 

C A B L E A D D R E S S : U T A R A D 1 O , C H I C A G O 
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The weight of withering fire that this im- 
proved Bofors gun is capable of hurling - 
its fire power, range and manoeuvreability 
are military secrets that might "comfort and 
aid" the enemy. Secret, too, are the 
improvements of the FADA Radio that will 
"comfort and aid" your post -war customer. 
Major research and experiments, aimed at 
applying our wartime "know-how" to 
peacetime production will set new FADA 
standards of tonal faithfulness, perfor- 
mance and durability. 

PLACE YOUR FAITH IN THE 

Rado 
OF THE FUTURE 

'7a.0cocce. Lace 6zaadca.dti.tg gega.a 

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y. 
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This new speaker, recently developed 

JENSEN engineers, is but one of many improved 

types now being manufactured for military uses. 

Thus another loud Speaker is ready for expanded fields 

of operation 4teó the agar. 

(} +IEG.. tAN'' . .,, t{.. ZRPiMiE AVE., CHICAGO 
; _.. ,_. ._ 
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STEP 

Concentric arrangement for 
back of board mounting 

The new Ward Leonard 4 -inch Pressed Steel 

Rheostat offers the happy combination of a 

small sturdy power rheostat with a large num- 

ber of steps and ample current carrying capacity. Like all 

Ward Leonard Pressed Steel Rheostats this model may be 

arranged for front of board, rear of board and multiple 
assembly mounting. Other types and sizes also available. 

Send for descriptive bulletins. 

WARP LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control devices since 1892, 

WARD LEONARD ELECTRIC COMPANY, 47 SOUTH STREET, MOUNT VERNON, NEW YORK 
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Famous for endurance 
.the SUPER -PRO "SERIES . 200" 

radio receivers have long been popular with 

I Chinese engineers. And now Super -Pro receivers are aiding our 

admirable Ally in the struggle to preserve her country and its many 

fine traditions. 

THE HAMMARLUND MFG. CO., INC. 
460 West 34th Street, New York, N. Y. 
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ELECTRO \ICS -POSTWAR INDUSTRY 

Cathode bombardment being studied during an investigation of fluorescent minerals. 

By 
A. C. MONTIETH 
Westinghouse Electric & Mfg. Co. 

A review of many recent 

electronic developments 

and their application 
to postwar industries. 

pROPERLY applied, electronics 
can be one of the biggest post- 
war possibilities in industry. 

But as with all such scientific devel- 
opments, the "pay -off" from potential 
markets follows in the footsteps of 
expert engineering application of the 
new technique. So, despite the lure 
of fascinating gadgetry, only uses that 
pay - their - own - way will live long 
enough to show a profit. The strength 
and earning power of electronics in 
industry will be in performing a 
useful task that is impossible without 
it, or doing a job better or cheaper 
than other methods will do it. With 
these thoughts in mind and an eye to 
the future, it is interesting to see 
what industry is already doing with 
electronics, what lies ahead, and what 
effect may be expected on the busi- 
nesses of the world. How electronics 
has helped some of the metal indus- 

tries is a timely and significant story. 
The production of aluminum and 

magnesium of which we have heard 
so much, requires every bit as much 
as the ore from the earth, large quan- 
tities of electric current. This power 
must be in the form of direct current 
and not as alternating current, in 
which form it is now almost usually 
initially manufactured. To effect the 
change from alternating current to 
direct current requires some rectify- 
ing device. This can be and indeed 
was until only a few years ago, ro- 
tating machines, called motor- genera- 
tor sets, which do not come under the 
heading of electronics. Or it can be 
done by mercury -arc rectifiers, with- 
out moving parts and in which the 
rectification takes place by electronic 
means. 

At the beginning of 1940, all indus- 
tries such as electro- chemical. trans- 
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Research engineer studying the path of an artificial lightning stroke through lightning ar- 
resters under investigation. The lightning generator develops 60- kilovolt surges which are 
measured by the cathode -ray oscillograph into which the research engineer is peering. 

portation, central station, steels, etc., 
had 500,000 kw. rectifiers in operation 
or on order covering a period of 15 
years. In three years' time, five times 
this or 2,500,000 kw. of rectifiers have 
been purchased in this country and 
two times or 1,000,000 kw. have been 
purchased in Canada. All of this 
equipment will be in operation within 
the next two or three months. 

Most of this new electronic- rectifier 
equipment is of the Ignitron type. In 
this type of rectifier the losses are 
approximately half of the former 
types with an outstanding improve- 
/tent in reliability which is the prin- 
cipal reason for its use in such large 
numbers instead of the motor- gener- 
ator or non -electric rectifier. The 
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use of the Ignitron in the aluminum 
and magnesium programs saved the 
installation of a 60,000 kw. station 
worth 80 -100 dollars per kw. because 
of improved efficiency or lower losses. 

There has been a total of approxi- 
mately $120,000,000 worth of business 
done in this field in the last five years. 

Looking to the future in this type 
of business we can see that the trend 
is going to swing from electro -chem- 
ical industries to general industrial 
customers. Also, where rectifiers for 
60,000- ampere aluminum and magne- 
sium producing units have been sold, 
future business will be in smaller units 
of a thousand amperes or so, or 
smaller rectifiers for a wide variety 
of industries. Ignitron rectifier equip- 

ment is now available for the corn-. 
plete range of d -c power requirements 
of all applications from 45 kw. up to 
the large electro- chemical type of in- 
stallations with over 200,000 kw. in- 
stalled in one plant. The standard 
equipment is designed for the prac- 
tical range of factory voltages rang- 
ing from 125 to 900 volts. The idea 
of factory -built and assembled appa- 
ratus has been extended to this type 
of equipment, units being available 
requiring practically no installation 
work. In the Ignitron rectifier we 
have electronics at work on a big 
scale. 

Some industrial companies that re- 
quire large quantities of direct cur- 
rent have been hesitant to apply rec- 
tifiers, preferring to continue the in- 
stallation of motor -generator sets. 
We see very definite evidence that 
this hesitancy is fast disappearing. 
14,000 kw. of Ignitron -type rectifiers 
are being installed at the present time 
in a western steel plant to supply 
power for driving auxiliary machines 
in the steel mill. Also, an Ignitron 
rectifier is supplying the power to the 
main -roll motors in another western 
steel mill. 

The general idea of using rectifiers 
has been extended to applications 
where frequency conversion from the 
more common 60 cycle power to the 
less common 25 cycle power is neces- 
sary in industry. The principles de- 
veloped from this type of application 
will be very useful in making an en- 
gineering decision on how best to 
handle some of the problems in the 
much discussed direct- current trans- 
mission of electric power. Studies in- 
dicate that long- distance transmission 
of power from large hydro -electric 
developments offers opportunity for 
direct -current transmission. Its fu- 
ture progress is still dependent upon 
the development of economical and 
practical tubes for converting the 
more general alternating current to 
direct current for transmission from 
the hydro -electric site over the line 
to the receiving end where it is re- 
converted to alternating current. 

Developments for other war needs 
are contributing to electronic tube 
improvements that will, no doubt, be 
applicable for this purpose but in the 
final analysis the decision regarding 
the use of direct -current transmission 
must be based largely on economic 
considerations. High -voltage cable 
circuits may be the first to utilize di- 
rect- current transmission. There is 
still, therefore, development work be- 
fore a large installation of direct - 
current transmission can be made but 
the electrical manufacturers are now 
working on equipments that are solv- 
ing some of the problems involved. 

Another market for this type of 
equipment that was just beginning to 
develop prior to the war is the use of 
rectifiers in metropolitan areas where 
the old Edison or direct- current sys- 
tem of power distribution in big cities, 
such as New York, is being replaced 
by the low- voltage alternating- current 
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network system. The rectifier equip- 
ment will be used in this field where 
there is so much expensive equipment 
in an office building that it is eco- 
nomical for the power company to 
supply a limited amount of direct 
current for this equipment. The rec- 
tifier is ideally suited for this appli- 
cation because it can be made push 
button operated, makes almost no 
noise, and has no moving parts. 

Good acceptance for the rectifying 
equipment in mining service has been 
seen and its use will be more exten- 
sive in this industry. 

Broadly speaking, the rectifier is 
going to be a real competitor of ro- 
tating conversion devices wherever 
direct current is needed in industry. 
The rectifier is now a very reliable 
device and has the advantage of no 
rotating parts which minimizes main- 
tenance. 

Carrier- Current 
Many years before WPB was ever 

dreamed of, electric power engineers 
dreamed up a way to make trans- 
mission wires do the double job of 
carrying information as well as elec- 
tric power, thereby saving the copper 
in a separate pair of telephone wires. 
This scheme is called carrier- current 
and has become quite popular in the 
power- transmission field because of 
the large savings that can be made in 
system capacity through its use. 

The operation of protective relays 
with information provided by carrier - 
current in combination with high- 
speed circuit breakers makes it pos- 
sible to remove short circuits from 
systems in times as short as 1/20 of a 
second. This not only releases system 
capacity but eliminates burning of the 
equipment and undesirable system 
disturbances. To get some idea of 
what 1/20 of a second means, hold a 
coin 1/2 -inch from the desk and drop 
it. Let us consider an example of a 
saving of system investment through 
the use of carrier- current relaying. 
A certain project required the trans- 
mission of a large block of alternat- 
ing- current power for a distance of 
approximately 250 miles. The high - 
tension transmission lines, two of 
which were installed, each cost ap- 
proximately $6,000,000. These two 
lines equipped with ordinary mechan- 
ical type relays, had a certain current - 
carrying capacity. Through the in- 
stallation of carrier - current relaying 
the capacity of these lines was in- 
creased approximately 50 per cent. 

In other words, the equivalent of a 
third line was obtained through the 
use of carrier -current relaying. A 
saving of $6,000,000 in investment was 
made as a result of a small additional 
investment of $50,000 in carrier -cur- 
rent and associated apparatus. 

In this discussion carrier -current in 
connection with relaying has been 
used as an example but we should not 
overlook the fact that carrier -current 
has far greater possibilities in a power 
system than for relaying alone. We 
find its use expanding intd power - 
system control, telephone communica- 
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This research development determines what type of paper serves best as insulating 
layers in electrical condensers, devices for storing electric chargers or filtering radio 
currents. To prepare for this test, a glass blower worked for two weeks sealing 
16 condensers in glass vacuum tubes strong enough to withstand temperature ex- 
tremes, ranging from 300 degrees below zero (Fahrenheit) to 250 degrees above. 

tions, long distance transmission of 
metering and telling information and 
the like. On account of the possible 
savings in critical materials, WPB is 
considering releasing for purchase a 
number of carrier -current projects. 

In terms of other branches of the 
field of electronics, carrier -current is 
relatively a small item. On the other 
hand, it probably will be a steady type 
of business. In the past five years 
there has been approximately $3,500,- 
000 of business done in this field. 

Precipitron 
Another application of electronics 

is that of the dust and pollen removal 

from ventilating air. This is accom- 
plished by an electronic device known 
as an electrostatic dust precipitator 
and called the Precipitron. 

The use of electricity in the smoke 
precipitation problem is not new. The 
Cotrell process has been in use for 
some years. The Precipitron, how- 
ever, allows a more compact design 
so that it is economically and physi- 
cally possible to use the device in ven- 
tilating ducts, in buildings, industrial 
plants, homes, and the like. In the 
early stages of this development a 
market analysis indicated a promising 
possible field for a home -size air clean- 
ing unit. It is of interest that, as 
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Accuracy and good workmanship are essential in electronic devices. This is in- 
creasingly important as electronic devices grow in size and power in industry. 

matters have turned out on account of 
the war, very few home units have 
been built. 

Instead, the Precipitron has been 
extensively used in the cleaning of air 
in the large, expensive and important 
motor rooms in steel mills. It has also 
been extensively used to clean the air 
in precision aircraft manufacture, as 
well as in film -processing rooms and 
the like. Its applications are expand- 
ing. We find great interest in its use 
for taking oil mist out of the air in 
machine shops. This is not only of im- 
portance in connection with the effi- 
ciency of lighting but also in the main- 
tenance of shops. The Precipitron on 
a trial installation collected four gal- 
lons of oil in 24 hours from one ma- 
chine. Although this is possibly an 
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extreme . case, neverthless it indi- 
cates the amount of oil that could 
have been deposited on the walls, win- 
dows and fixtures which not only 
means an oil saving but a simpler 
housecleaning job in the shop. 

Let us look at the smoke precipita- 
tion problem for a moment. To solve 
the tough problem of smoke abate- 
ment from industrial and power 
plants, Westinghouse, in cooperation 
with Prat -Daniel Company, has been 
working on a way to combine the 
electrical Precipitron. This scheme 
shows promise where large volumes 
of solid material have to be handled, 
the mechanical precipitator getting 
the heavy particles and the electrical 
precipitator taking off the lighter 
particles. 

The Precipitron is, relatively speak- 
ing, a newcomer in the electronic field. 
It was conceived some 10 years ago 
but has had extensive commercial use 
only in the last three or four years. 
Approximately $5,000,000 of business 
has been done in this time, most of 
which has been in industrial plants. 
The use of this device in industrial 
plants is bound to expand when re- 
strictive orders on critical materials 
are raised. 

There are several yet untapped uses 
for it in other industries, and to each 
when applied, it will bring the many 
benefits that accrue from operating in 
absolutely clean air. Only a bare be- 
ginning has been made in cotton mills 
which is still a very promising field 
for the device and there is no ques- 
tion that the home market will rapidly 
develop for this device after the war. 

Control 
A large number of applications of 

electronic devices have been made in 
the field of electric machine and 
industrial process control. When we 
talk about control we mean all types 
of devices, such as voltage regulators, 
speed and process controllers, welding 
timers, motor controllers, and the 
like. 

In the production of planes, ships 
and all mechanical type devices, pro- 
duction has in c r e as e d manyf old 
through the use of electric welding. 
Electric welding has played a leading 
part in the war program. The Igni- 
tron has also been one of the keys to 
resistance -type electric welding as it 
lends itself admirably to a very pre- 
cise type of control for the higher 
currents that must be handled .in 
modern welding practice. A large va- 
riety of timers for accurately con- 
trolling the welding cycle have been 
built and electronics has made possi- 
ble much of the fine control that has 
been used in this welding field. In the 
past five years there has been a total 
market of approximately $8,000,000 
for the electronic welding- control 
equipment. 

Another fine example of how elec- 
tronics is contributing to tbe speeding 
of production is on machine tools 
where the speeds of motors are ac- 
curately adjusted over a wide range. 
An electronic device called the Mot - 
O -Trol is another form of electronic 
device that converts alternating cur- 
rent to direct current directly at the 
machine itself, thereby overcoming 
many inherent difficulties of former 
schemes. It is possible to obtain flex- 
ible control of speed over a 20 to 1 
range with this new electronic device. 
Although the equipment itself is in 
some cases more costly than the equip- 
ment for former methods of control, 
nevertheless, when the production 
schedules are taken into account, it is 
a very economical type of application. 
The application of this device is in its 
infancy. It will find greater and 
greater use where wide -speed range 
with good regulation is desired in the 

(Continued on page 106) 
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The completed unit, showing the position of the speaker and external components. 

-ERE is an easily constructed 
code oscillator which has 

. - proven its worth after several 
years of constant service. Such a 
unit is in special demand, both by be- 
ginners just learning the code and 
experienced operators desiring to keep 
their code proficiency up to par. 

This oscillator is completely en- 
closed in a compact metal case which 
houses the oscillator components and 
its associated power supply. The only 
function necessary to place it in op- 
eration is the plugging in of the line 
cord and key. The speaker is mounted 
horizontally in the cabinet so that it 
has a non -directional effect and af- 
fords ample volume for good coverage 
in a large size room. A maximum 
power output of approximately .75 
watts is available, which is more than 
sufficient to provide distinct code sig- 
nals. The 117N7GT tube is mounted 
on top of the case rather than inside 
so as to provide for maximum dissi- 
pation of heat and also easy access 
for tube replacement. The following 
controls appear from left to right on 
the front apron of the cabinet: A 
closed circuit jack for convenient 
plugging in of the signal key, on -off 
line switch, and the knob which con- 
trols the oscillator's volume. 

This unit is designed for either 110 
volt a -c or d -c operation. No power 
transformer is required as the 117N7- 
GT tube used in this circuit has its 
117 volt heater and rectifier connected 
directly across the line. The 117N7GT 
contains a pentode and a diode sec- 
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tion, which performs the dual func- 
tion of an oscillator and half -wave 
rectifier. The power supply uses a 
conventional half -wave rectifier and 
condenser input plus one section of 
choke and condenser filtering. 

Inspection of the schematic draw- 
ing will reveal that the oscillator cir- 
cuit is the familiar tuned -plate feed- 
back type. The push -pull plate -to- 
voice -coil output transformer in real- 
ity performs two functions. The pri- 
mary winding comprises the oscillator 
grid and plate components, whereas 
the secondary, being closely coupled to 

CODE 

PRACTICE 

OSCILLATOR 

by R. C. ZAUN 
Eng., Thordarson Electric Mfg. Co. 

A professional type code 

practice oscillator designed 

especially for the student 

at home or in the classroom. 

this primary winding, transfers the 
signal power to the 31/2" permanent 
magnet speaker. The condenser, C , is 
used to tune the plate circuit of the 
oscillator. This, to a large extent, de- 
termines the frequency of oscillation 
which is approximately 1,600 cycles. 

It is sometimes desirous to change 
the pitch of the audio note to suit the 
operator's ear. This can be accom- 
plished by one of several methods. A 
simple way to make the frequency of 
oscillation variable over a fairly wide 
range would be to replace the grid leak 

(Continued on page 90) 

Schematic diagram of the single -tube code oscillator. 

P.M. 
SPEAKER 

WHITE 

GREEN 
RED 

BLUE 
YELLOW 

BLACK 

KEY 

117N7GT 

Cl, C1-8-8 pfd., 250 w.v. elect. tond.- Aerovox 
PBS -250 

C3 -.0001 ufd., mica tond.- Cornell- Dubilier µSW 
C4 -.1 p,fd., 400 volt paper tond.- Cornell -Dubi- 

lier µDT -4W1 

R1 -2 megohm, 1/2 watt carbon resistor -Centralab 
R2- 10,000 ohm potentiometer -Mallory SM10MP T- Push -Pull Output Transformer - Thordarson 

T -14585 
CH- Filter Choke -Thordarson T -13C27 
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This lonely little island in the Southwest Pacific is one of 
the many far -flung spots linked with the outside world by the 
Air Transport Command. In this camouflaged structure Yanks 
maintain constant guard to watch for enemy planes and ships. 
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Communications 

in Pictures 
RADIO has proven to be a potent weapon 

of war. Wireless -equipped advance posts 
direct artillery fire on enemy t a r get s. PT 
boats on the prowl, having a two -way corn - 
munications system, locate the prey for the 
heavy battle units to pounce on. "Caissons go 
rolling along" in comparative safety for they 
are never completely out of touch with Head- 
quarters. Conquered territory becomes a part 
of a vast Allied Communications system through 
which official orders become known to the 
populace, while Military Governments can at 
the same time keep in touch with other Allied 
headquarters. Lonely outposts are all only as far 
apart from each other as the nearest radio set. 

Crouched beneath his excellent camouflage 
screen of tobacco, Cpl. C. L. Ball spots 
enemy aircraft on the Italian front. Note 
heavily constructed communications unit. 
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Officers of an Allied tank division studying a terrain map at one of our many battle fronts. Note heavily 
armored radio -equipped tank. Communications antenna can be seen mounted and tied to the rear of the tank. 

Navy men on a radio- equipped PT boat are on the alert and ready for anything that may come their way while hunting the Japanese somewhere in the South Pacific. The boat has been decorated with the Clover and Pipe insignia. 
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ELECTRONIC SWITCH 

V5 V2 

4 . V3 V6 

VI 

4V4 

V7 

S2 T3 T4 T5 T6 
R7 R12 

Chassis layout of the Electronic Switch. T1, T2, T7, and 
T8 mount outside the right -hand end of the chassis. 

-N MODERN radionic circuits, it 
is common to find several alter- 

- - nating or pulsating voltage or 
current components which are re- 
lated in one way or another. In the 
vacuum tube amplifier, for example, 
alternating plate and grid voltages 
are encountered. Anode current pulses 

OSCILLOSCOPES 

INPUT ! OUTPUT 

Fig. 1. The old method of observing 
two signal voltages simultaneously. 

in thyratron circuits are related in 
phase to grid voltage alternations. 
In the synchronized sweep oscilla- 
tor, saw- tooth -shaped output voltage 
pulses are phased with synchronizing 
grid voltage alternations. In a clip- 
per circuit, the input voltage is of 
sinusoidal waveform, while the out- 
put voltage pulses may be square in 
shape. In an audio amplifier, being 
tested with a square -wave generator, 
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by 

RUFUS P. TURNER 
Consulting Engineer, RADIO NEWS 

Constructional details on an Elec- 

tronic Switch. By means of this 

device; two signal voltages may be 

observed on a single oscilloscope. 

the input signal pulses are of square 
waveform, while the output signal 
wave is more or less square, depend- 
ing upon the amount of distortion in- 
troduced by the amplifier. 

When studying any phenomena 
typified by the above examples with 
the oscilloscope, it is customary to 
examine each component separately. 
The vertical plates of the oscilloscope 
are switched successively from one 
circuit position to another. This meth- 
od has the disadvantage that one 
signal pattern is lost, and must be 
remembered as closely as possible, 
while the other is being observed. The 
use of two identical oscilloscopes for 
the simultaneous observation of two 
signal components is helpful, though 
not economical. 

A familiar example is illustrated 
in Fig. 1. Here an audio -amplifier is 
being tested, by means of an audio - 
frequency oscillator, for distortion 
and gain. The task is to establish the 
ratio of output to input voltage and 
to determine the extent of waveform 
distortion introduced by the amplifier. 

In order to make these observa- 
tions, two oscilloscopes are employed 
-one actuated by the amplifier signal 
input voltage, the other by the out- 
put voltage. At a given oscillator fre- 
quency -the input oscilloscope is ad- 
justed to show a stationary pattern 
of one or more input -signal cycles, 
and the output oscilloscope is adjusted 
in the same manner. 

Due to amplifier action, the am- 
plitude of the output pattern will ex- 
ceed that of the input pattern by the 

ratio of the overall gain within the 
amplifier. The gain may thus be de- 
termined by measuring the height of 
the pattern on each screen. It is 
assumed, of course, that the oscillo- 
scope gain controls are similarly set, 
in order that pattern amplitudes may 
tell a true story. 

Distortion is checked by direct 
comparison of the shape of one pat- 
tern with that of the other. At best 
this is a difficult operation when 
small distortion percentages are in- 
volved, and it is . further complicated 
in this case by the use of two screens. 

Fig. 2. 
method, 
serve 

The new and most accurate 
using one oscilloscope to ob: 
two voltages simultaneously. 

m 
PaUrMr gr 4roMr r 
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Obviously, any such observation of 
two or more patterns would be facili- 
tated if all could be viewed simul- 
taneously on a single screen. Even if 
wave traces did not overlap or coin- 
cide, but appeared one above the 
other on the screen, a normal angle of 
vision would render all visible at the 
same time and accuracy of observa- 
tion would be greatly enhanced. 

The electronic switch affords this 
very type of operation. The various 
signal -voltage sources are connected 
to the "switch" and the latter, in 
turn, to the vertical plates of the 
oscilloscope. The electronic switch, 
described in this article, employs a 
simple circuit which requires no more 
parts than a small resistance- coupled 
amplifier. Aside from the transformer 
and choke in the self- contained power 
supply and two volume controls, the 
circuit employs only tubes, resistors, 
and capacitors. It is inexpensive and 
easy to build, while demanding no es- 
sential equipment which cannot nor- 
mally be found in a spare -parts box. 

Principle of Operation 
In order to understand the opera- 

tion of the electronic switch, it is 
advisable first to consider a simple 
electrical analogy. The comparison is 
given in Fig. 2. 

Two signal voltages are available, 
being supplied by transformers T, and 
T_, respectively. The vertical plates 
of the oscilloscope are connected 
rapidly to first one signal voltage and 
then the others, by switch S which we 
conceive to be moved between points 
1 and 2 at high speed. As a result, 
double tracing takes place on the 
oscilloscope screen, as shown in Fig. 
2B. 

When S is first at 1, voltage 1 is 
of such magnitude as to give the small 
trace A (Fig. 2B). The length of the 
trace is governed by the length of 
time during which the switch is 
closed, and its slope by the growth 
of the voltage cycle. Shortly after 
trace A is completed, however, S 
moves to 2 and catches voltage 2 at a 
portion of its cycle to produce trace 
E. As switch S swings from one posi- 
tion to the other, a number of sep- 
arate traces are made, as indicated 
by A -B -C -D and E -F -G in Fig. 2B. 
The switch movement must be suf- 
ficiently rapid to give, through per- 
sistence of vision, the illusion of a con- 
tinuous trace. If the switching is 
slow, the trace will consist of many 
disconnected lines or dots, as in Fig. 
2B. If, instead, switching is very 
rapid, a pair of continuous -line traces 
will result, as in Fig. 2C. 

Mechanical switching, while serv- 
ing as a good analogy, is subject to 
numerous vagaries, and has been 
superseded by circuits in which the 
switching is accomplished electron- 
ically. Fig. 3 shows such a circuit. 

Triodes V3 and V, are biased some- 
what higher than cutoff. A sine -wave 
voltage applied to terminals T, and 
T3f is amplified by triode V, and is 
converted into a square -wave voltage 
by the double -diode clipper tube, V._. 
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Fig. 3. Basic circuit used in the 

Positive half -cycles of these square 
waves appear across resistor R: and 
negative half -cycles across Rs. These 
half- cycles of square -wave voltage 
make the grid circuits of V, and V, 
alternately conductive, so that if sep- 
arate signals are applied to terminals 
T,-T, and T,-T,, these signal voltages 
will be delivered alternately by V, 
and V, to the vertical plates of an os- 
cilloscope connected to terminals T, 
and T,. Signals 1 and 2, thus, are 
switched alternately to the oscillo- 

Fig. 4. 
addition 

construction of the Electronic Switch. 

scope at a per -second rate equal to 
the frequency of the sine -wave volt- 
age applied to terminals T, and T_. 

Complete Circuit 
In order to complete the electronic 

switch circuit for best practical ap- 
plication; it is necessary only to add 
(1) a power supply, (2) single -stage 
amplifiers for the two signals, and (3) 
a single -pole double -throw toggle 
switch to throw the sine -wave input 

(Continued on page 70) 

Circuit diagram of the completed unit showing the 
of a power supply and two separate input stages. 

Cl, C2, Cs, C,, Co, C,,, Ci,, C19, C20-.01 ufd., mica 
cond.-Aerovox. 

C4, C,, Co, C;, C1o, C,i, Ci C,,-.1 idd., 400 -volt 
tub. cond.-Aerovox. 

C14, C,5, -Dual 8 ufd., 400 w.v. tub. elect: 
Aerovox PRS. 

C16 -8 µfd., 50 w.v. tub. elect. Aerovox PRS. 
CH -10 henry, 75 ma. filter choke -U.T.C. R -18. R1-.5 megohm 1/2 watt resistor -Aerovox 1097. 
R2, Rs, R,, R,,, Rn, R,,, Rie- 200,000 ohm, 1 watt resistor- Aerovox 1098. 
Rs, R6- 20,000 ohm, 1 watt resistor -Aerovox 

1098. 
R;, R12-.5 megohm potentiometer, I.R.C. Type CS. 

R,, R13-1500 ohm, 1 watt resistor -Aerovox 1098. 
R,, R,,- 50,000 ohm, 1 watt resistor -Aerovox 

1098. 
R1 ,-50,000 ohm, 75 watt (with slider) -Aerovox 

Type 956. 
S,- s.p.d.t. toggle switch -Arrow. S,- s.p.s.t- toggle switch- Arrow. 
T -Power Transformer: 350 -0 -350 v., 70 ma; 5 

v., 3A.; 6.3 y., 2.5A. -U. T. C. R -2. 
Vc, V,-6J5 tubes. 

V,-6H6 tube. 
Va, V4 -6C5 tubes. 
V;-5W4 or 80 tube. 
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THE SA iA OF THE 

VACUUM TUBE 
by GERALD F. J. TYNE 

Research Engineer. N. Y. 

Part 9. The evolution of the vac nun, tube from its original con- 
ception to its application as a practical commercial device. 

HE evolution of the practical 
high- vacuum tube from the low 

- - vacuum de Forest Audion pro- 
vides an interesting example of the 
painstaking development work re-. 
quired to make of an invention a com- 
mercially practicable device. The 
manifold problems encountered in 
such development work are almost in- 
capable of solution in any reasonable 
time by any one individual. It is only 
in the industrial laboratory, where 
each problem is attacked by a spe- 
cialist in the particular field, that the 
desired result will be attained. 

In this and succeeding articles an 
attempt will be made to follow this 
evolution as it took place in the En- 
gineering Department of the Western 
Electric Company and later the Bell 
Telephone Laboratories. The chief 
stress will be laid on the mechanical 
or physical evolution to assist in the 
identification of the various early 
types of the tubes that materialized. 
This is necessary because for many 
years Western Electric vacuum tubes 

were designed and manufactured al- 
most exclusively for telephone and 
Government use, and did not reach 
the public through the ordinary chan- 
nels of commerce. Hence, they will 
not be as familiar to tube collectors 
as are vacuum tubes made by other 
manufacturers for general use and 
for sale to the public, after the advent 
of broadcast radio had created the 
demand. 

By the year 1912 land-line telephony 
had ,made considerable progress 
in the field of long distance circuits, 
but there was need of a telephone re- 
peater more suitable than any at that 
time in use. The useful length of 
telephone circuits could at that time 
be extended either by loading or by 
the use of repeaters, but in general 
both could not be used on the same 
circuit at the same time. The char- 
acteristics of the mechanical repeaters 
which had been developed were such 
that satisfactory operation in tandem 
was not practicable. It was realized 
that the solution to the problem must. 

be sought in some form of inertialess 
repeater, and early in 1911 work was 
started on the development of a mer- 
cury vapor device of the general type 
covered by the Peter Cooper- Hewitt 
patents. . 

This task was undertaken by Dr. 
Harold D. Arnold, who had studied 
the infant science of electronics un- 
der Dr. R. A. Millikan at the Ryerson 
Laboratory of the University of Chi- 
cago. By the summer of 1912 Dr. 
Arnold had succeeded in producing an 
amplifying device which gave promise 
of becoming a useful telephone re- 
peater. This was known as the "mer- 
cury arc" repeater and an experimen- 
tal form of the device, which was used 
to a limited extent, is shown in Fig- 
ure 61. An experimental installation 
of these repeaters is shown in Figure 
62. The development of this device 
was never carried to the point of com- 
mercial practicability because of the 
appearance on the scene of another 
device which showed more promise. 

In October 1912 John Stone Stone, 
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acting for Lee de Forest, got in touch 
with J. J. Carty of the American Tele- 
phone and Telegraph Company with 
a view to demonstrating the de Forest 
Audion for use as a telephone re- 
peater. A meeting was arranged and 
on October 30, 1912 de Forest and 
Stone came to the Engineering De- 

..partment of the Western Electric 
Company, ready to demonstrate the 
device. The demonstration showed 
that under ,the conditions of operation 
employed by de Forest, that is, opera- 
tion with the grid condenser of its 
radio detector days, the Audion would 
function as an audio -frequency ampli- 
fier, but only at such low levels as 
not to build up on the grid a blocking 
voltage. The demonstration was re- 
peated on the following day with the 
same results, and de Forest left the 
apparatus for further tests and ex- 
periments by the telephone engineers. 
There were two forms of Audion used 
in these demonstrations. One form 
Was that previously shown in Figure 
44, the other is shown in Figure 63. 

On the next day, November 1, 1912, 
Dr. Arnold saw the Audion and recog- 
nized its possibilities, even though the 
device and its operating circuit as 
disclosed by de Forest was incapable 
of fulfilling the requirements. Arnold 
recognized the defects and told how 
they might be remedied. But the ac- 
complishment of the remedies and the 
development of the comparatively 
crude Audion into a reliable telephone 
repeater was a long and arduous 
process. 

A satisfactory telephone repeater 
must meet many requirements other 
than the primary one, that of produc- 
ing amplification. It must be capable 
of handling the energy levels existing 
at repeater points on telephone lines, 
must amplify all frequencies present 
without discrimination, have long use- 
ful life, operate under essentially the 
same conditions, and produce the 
same results throughout its useful 
life. It must be such that it can be 
manufactured in quantities, and that 
the individual devices so manufac- 
tured be commercially interchange- 
able. 

The device, in general, should be 
such that, once installed, it will func- 
tion satisfactorily without any other 
attention then routine inspection. At 
the end of its useful life, it must be 
possible to remove the unit and re- 
place it with another commercially 
similar unit, and have the circuit 
ready for operation without changes 
in the auxiliary apparatus and with 
only minor readjustments. 

The Audion, as demonstrated by de 
Forest, fell far short of these require- 
ments. It amplified very weak speech 
currents and amplified them accu- 
rately. When the input level was 
raised to that normally encountered 
in telephone practice the quality was 
greatly impaired and the amplifica- 
tion considerably reduced. Under 
these conditions blue haze sometimes 
occurred. If the plate battery voltage 

(Continued on page 56). 
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Sine and Square Wave A -F Oscillator 
by McMURDO SILVER 

Vice President, Grenby Mfg. Co. 

Presaging the design of the future, this new instrument combines 
two heretofore separate units to yield sine or square -wave output. 

Fig. 1. (Top) Sine and square -wave output, 20 to 200,000 cycles -all in a single 
laboratory instrument. Fig. 2. (Bottom) Interior view showing logical, pro- 
gressive circuit arrangement, and replaceable plug -in electrolytic capacitors. 
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IT APPEARS to be a sound philo- 
sophical concept that man first 
conceives the idea of a potentially 

useful instrument, then by empiric 
processes and investigations develops 
progressively simpler and better 
means of accomplishing the desired 
result. Without carrying this thought 
to an extreme conclusion, it is safe 
to say that the course of the majority 
of scientific inventions has been from 
a cumbersome beginning to, in their 
final form, a close approach to final 
utilitarian simplicity. If the end de- 
vice has becomè more complex than 
its original form, it is usually not be- 
cause of lack of simplification, but 
rather because simplification has been 
so effectively accomplished that vari- 
ous new or added functions may be 
combined with the first. 

The instrument, herein described, 
satisfies the above premises, since it 
represents a simplification of two 
heretofore separate and relatively 
complex devices. It has the ability 
to rapidly determine characteristics 
of audio -frequency apparatus, a pro- 
cedure previously requiring much 
time. As such, it is believed, it may 
be regarded as representing one of 
the newer techniques which have been 
developed under the pressure of war 
to permit a greater speed and preci- 
sion in the production and mainte- 
nance of communication equipment. 

Basically this new instrument is a 
combination of the, now justly pop- 
ular, Wein Bridge resistance- capac- 
ity tuned audio- frequency oscillator 
followed by a two -stage audio -fre- 
quency amplifier, and the usually 
separate and almost equally complex 
square -wave generator. 

The engineer, accustomed to using 
the conventionally bulky combination 
of these two instruments, may find it 
hard, for the moment, to recognize 
both in the extreme simplicity of the 
instrument pictured in Figs. 1, 2, and 
4-and diagramed in Fig. 3. It is just 
this dissimilarity between conven- 
tional equipment and this instrument 
which makes it different. The use of 
both sine and square waves will be 
a tremendous advantage to the de- 
sign engineer and service man. 

Fig. 1 illustrates the instrument in 
its 12" long by 7" high by 8" deep 
"telephone- grey" enameled steel cabi- 
net which is military in character, 
because it is rendered corrosion re- 
sistant by the application of zinc- 
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chromate primer before spraying with 
thin baked on "telephone- grey" lac- 
quer. It has a dull gloss instead of 
crackle which makes it easier to wash 
and clean, because dust and dirt do 
not remain in the irregularities so 
prevalent in the crackle finish. The 
various controls from left to right, 
are : main power on -off switch; pilot 
lamp bezel to indicate power on or 
off; two -position toggle switch to shift 
from sine to square wave output; four - 
position range multiplier switch, 
which, with the large central dial, al- 
lows selection of any one of four fre- 
quency ranges of 20 -200, 200 -2,000, 
2,000- 20,000 and 20,000- 200,000 cycles. 
To the right of the frequency dial, 
and in line with the lower controls, 
are : continuously variable sine -wave 
output voltage control; switch to 
select either nominal 10,000 ohm or 
500 ohm output impedances; the two 
output binding posts, the lower one 
"ground," the top one "high" or "hot." 
The cord and /lug is at the rear for 
connection to a source of 110 -120 volt, 
50 -60 cycle alternating current, from 
which approximately 40 watts are 
required to power the instrument. 

Fig. 2 illustrates the internal con- 
struction. At the right, front to rear, 
are one of the two power supply filter 
chokes, the 5Y3GT full -wave power 
supply rectifier tube V; and the power 
transformer. The two cans just to 

the le .lti- 
section, pi s paci- 
tors; the three ._ .'ts are 
in one can, and the ndividual 
6SJ7 plate circuit filter capacitors in 
the second. 

The use of the more costly plug -in 
construction of electrolytic capacita- 
tors is justifiable for the following two 
reasons: First, they are hermetically 
sealed, thus insuring a longer life 
than that of the conventional "broad- 
cast" types, and also they are of a 
better quality due to the requirements 
of military standards. Second, the 
plug -in feature permits immediate re- 
placement in event of failure, an ad- 
vantage, since electrolytics deterio- 
rate with age. Due to such a combi- 
nation of factors -high quality and 
instant replaceability -the most con- 
firmed purist cannot help but recog- 
nize their merit. 

At the, center of Fig. 2 is the "two - 
gang" tuning capacitor, physically a 
large -size, amply- spaced, four -gang 
unit. Each section provides 440 µpfd. 
capacity, and is connected with front 
two sections and rear two sections in 
parallel. This combination yields a 
two -gang capacitor of 880 ppfd. per 
section such as is required to give 
each dial range a frequency cover - 
age of 10 -1, plus essential overlap at 
the end of each range. To the left 
of the partition, located at the left of 

the gang condenser to minimize elec- 
trostatic interaction, are the actual 
oscillator circuit components. At the 
front is the 3 -watt, 110 -volt incandes- 
cent lamp R4, which operates to keep 
the output of the oscillator constant 
in voltage vs. frequency to within 11/2 
db. from 20 through 200,000 cycles. 
Immediately to its rear, left to right, 
are the 6K6GT second oscillator tube 
V2 and the 6SJ7 first oscillator tube 
V,. Behind them are the 40 -pfd., 450 - 
volt oscillator output coupling capaci- 
tor C and the 6SJ7 first audio -fre- 
quency amplifier and square -wave 
shaper tube. At the rear is the 40- 
pfd. output coupling capacitor C8 and 
the 16 -pfd., 350 -volt inverse -feedback 
capacitor C7, both in a one plug -in 
unit. The assembly and arrangement 
is logically sequential- circuit -wise, 
and open for easy servicing, as is the 
chassis or "engine- room," of Fig. 4. 

Possibly the most noticeable thing 
about Fig. 4, at least to readers prin- 
cipally accustomed to broadcast re- 
ceivers, is the typically military -com- 
mercial arrangement and intercon- 
nection of component parts. Capaci- 
tors are of a military type- hermet- 
ically -sealed, oil- impregnated, or 
molded mica types. Resistors are 
molded in approved military types, 
color -coded for identification, and 
arranged in definite physical order in 
each successive instrument for easy 

Fig. 3. Simplicity, true keynote of this instrument, is well exemplified in its circuit diagram. 
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L2 

CI3 

V4 

S44/--- 

R19 R20 R21 

CS + 

O 

1 

1 
R1, R2 -1 -10 megohm, 1 w. res. 4- .25% 
R1 -2, R2_2 ---1 megohm, 1 w. res. ± .25% 
R1--3, R2_3 --- 100,000 ohm, 1 w. res. -I- .25% 
R1 -4, R2 _4- 10,000 ohm, 1 w. res. ± .25 
R3 -3,500 ohm, I w. res. ± 5% 
R4 -G. E. 3 w. 110 volt lamp 
R5-35,000 ohm, 1 w. res. 
R5- 75,000 ohm, 1 w. res. 
R7, R16, R1- 50,000 ohm, 1 w. res. 
R8, R18- 500,000 ohm, 1 w. res. 
Rs-1(19-500 ohm, 2 w. res. 
R10- 50,000 ohm, 2 w. res. Rll- 10,000 ohm, 2 w. res. 

R12- 10,000 ohm, 10 w. res. 
Ru-25,000 ohm, Potentiometer 
R74-5,000 ohm. 1 w. res. R1- 25,000 ohm, 1 w. res. 
R20, R21- 25,000 ohm, 2 w. res. 
R=, -3,000 ohm, 1 w. res. 
R2ß- 10,000 ohm, I w. res. 
R24 -4,000 ohm, 1 w. res. 
Cl_l, Cs_2-880 ppfd. per section variable con- 

denser 
C2 -7 -50 µpfd. trimmer 
C; ---50 ppfd. mica cond. 
Cs, C -.I pfd., 400 v. oil cond. 

G -40 pfd., 450 v. elect. 
C -16 pfd., 350 v. elect. 
C0-40 pfd., 350 v. elect. 
Cs, Cis-Dual 20 pfd., 450 v. elect. 
Cu, C12, Cis- Single unit; 10 pfd. 525 v., and 

two 15 pfd. 450 v. respectively; elect. 
V3- -6SJ7 tube 

V , V4 -6K6GT tube 
V3-5Y3GT tube 
P1 -6 volt pilot lamp 
L5, L2-10 henry, 85 ma. filter choke 
Ts -Power transformer 115 v. pri.; 5 v., 2R.; 6.3 

v., 2A.; 700 v., 85 ma. ct. 
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Fig. 4. Rigidly mounted component parts; screws, nuts, and lock washers in 
lieu of rivets; cabled and color -coded wiring, makes this type of construc- 
tion easy to analyze and s e r vice, and dependable in the extreme. 

identification in service. All com- 
ponents are mounted with machine 
screws, nuts, and the essential lock - 
washer to prevent loosening under 
vibration -no rivets, whatever, are 
employed to mount component parts. 
Following military practice which, 
except in "pick -up" purchases of com- 
mercial equipment for emergency 
war -time service, will have no part 
of the broadcast industry's custom of 
hanging resistors and capacitors by 
their leads in mid- air -an invariable 
source of trouble under vibration - 
all such components are mounted upon 
resistor boards, in such manner, that 
their fastening leads hold each part 
tightly against the supporting board 
so that leads may not vibrate, with 
resultant frequency shift, or break as 
a result of that self -same vibration. 
The single exception is the 50 mihfd., 
molded mica, phase- correcting capac- 
itor upon the first oscillator tube 
socket -mounted by the less than 1/2" 

of unsupported lead length permis- 
sible even in air -borne equipment 
The eight frequency determining re- 
sistors, R, through R2_4, are mounted 
upon their own phenolic resistor board 
which is a part of the range multi- 
plier switch. All other resistors are 
mounted upon the single long resistor 
board immediately behind the range 
multiplier switch. Resistor ratings are 
sufficiently conservative so that heat- 
ing, with consequent impaired per- 
formance, is no problem. All wiring 
is of a special type stranded copper 
wire, which is insulated by a fabric 
lacing twine impregnated with buty- 
rate, and it is color -coded to permit 
not only easy circuit tracing, but to 
permit correct initial wiring, since 
the wiring cable is made up in ad- 
vance, laced on its layout board, and 
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then dropped into place for the solder- 
ing of its wire ends to terminals. This 
constitutes all wiring with the excep- 
tion of a few "hot" individual leads. 
Despite the fact that power trans- 
former and filter reactors appear to 
be of conventional "open" construc- 
tion depending upon vacuum impreg- 
nation with wax or varnish for hu- 
midity resistance, appearances are de- 
ceiving, for they employ, within the 
limits of an old form of construction, 
a new type of coil impregnation 
which renders their humidity resist- 
ance closely equal to military ap- 
proved types of potted and poured 
units -a new invention the details of 
which may not be revealed as yet. 

The circuit diagram of Fig. 3 tells 

Fig. 5. Sine -wave output obtainable, 
as pictured at 200 cycles -per- second. 

most of the electrical design story. 
Vacuum tube V a 6SJ7 and V2, a 
6K6GT, form a two -stage resistance 
coupled amplifier, the output of 
which is coupled back to its input 
through the Wein Bridge composed 
of R R2, R3 and R4. The frequency 
determining bridge arms are made up 
of R in series with C and R2 shunted 
by C,_2, the gang capacitors. C2 is 
the only "trimmer" adjustment, com- 
pensating C, for the greater circuit 
stray capacities which of necessity 
shunt C1_2 in any practicable mechan- 
ical design. C2 balances the bridge for 
constant output amplitude and low 
harmonic distortion. 

Two -gang switch S, selects equal 
values of R, and R2 for the different 
frequency ranges, there being four 
pairs of resistors making up R, and R2 
beginning with a 10 megohm pair for 
the low- frequency range and progres- 
sively diminishing by a factor of 10 
for each pair to the 10,000 ohm pair 
used for the 20,000 through 200,000 
cycle range. Each pair is selected to 
within 1/2%, which, with gang capaci- 
tor accuracy of 1/2 %, assures overall 
dial calibration accuracy of 1%. R3 is 
the feed -back resistor, and upon cor- 
rect selection of its value depends, 
as does the match of C C. and R R2, 
the freedom from harmonic distortion 
which may be obtained- averaging 
less than 1% from this type of oscil- 
lator. R3 is a 3 -watt, 110 -volt lamp, 
used because of its negative resist- 
ance characteristic. In operation it 
never heats to the point of glowing 
visibly, but its filament in a vacuum 
does vary in resistance with the 
magnitude of applied voltage in a 
most beneficial manner, while its rel- 
ative warmth tends to swamp out 
external temperature variations. This 
lamp, in conjunction with correct 
proportioning of other circuit con- 
stants, operates to maintain oscilla- 
tor output voltage constant in refer- 
ence to frequency. 

Vacuum tubes V3, a 6SJ7 and V a 
triode- connected 6K6GT, form a two 
stage amplifier to isolate the oscil- 
lator proper from the load the oscil- 
lator may be used to drive, and which 
may vary from resistive through 
capacitative to inductive -a variation 
no calibrated oscillator should ever 
be asked to feed directly, if its cali- 
bration is expected to remain fixed - 
and fixed, it remains in this type of 
circuit by virtue of careful selection 
of component values, quality, balance, 
and usage. The output control, allow- 
ing variation of output voltage from 
0 to 30 volts across the 10,000 -ohm 
output terminals (1/2 watt maximum) 
and from 0 to 1.5 volts at 500 ohms 
output (25 milliwatts maximum), is 
the grid circuit potentiometer of V3, 

variable resister R13, following the os- 
cillator proper and preceding its am- 
plifier. Variation in output impedance 
is provided by switch S which 
switches the output isolating capaci- 
tor C3, in series with the "high" out - 
put terminal, either to the plate of V3 

(Continued on page 66) 
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THEORY AND APPLICAT[ON OF U.11.f 
by MILTON S. KIl'ER 

Part 1, covering basic theory of ultra- high- frequencies. The series 
will include fundamental and advanced theory of UHF applications. 

TH the advent of many new 
detecting devices using ultra- 
high frequency waves, the 

war has brought us face to face with 
an almost entirely new field of radio. 
What might have taken years to ac- 
complish, has been brought about in 
literally months. The ultra -high fre- 
quencies have finally come into their 
own. 

It must not be thought, however, 
that these devices and all their asso- 
ciated apparatus are entirely new. 
Nothing could be farther from the 
truth. They are based on radio as we 
know it today with modifications ap- 
plicable to the higher frequencies. It 
is with these modifications and ultra- 
high frequency generators that this 
article is concerned. ' 

Let us review what happens when 
an ordinary receiving (or transmit- 
ting) tube is used in an oscillator and 
the frequency is increased. Ít will 
first be found by application of 
the usual frequency formula f = 

1 

2 7 VLC 
must be decreased. In the final limit, 
L will consist of merely the tube leads 
and C will be the interelectrode capa- 
citances. This has been depicted in 
Fig. 1A, where an ordinary Colpitts 
oscillator is shown and then the modi- 
fied circuit for the ultra -high frequen- 
cies, Fig. 1B. The components of the 
frequency formula are also shown. 
With the above changes, frequencies 
up to 10 megacycles can be reached. 

Fig. 1A shows the circuit diagram 
for an original Colpitts oscillator, the 
frequency of which can be determined 
by the following formula : 

that either L or C or both 

f = 1 

27rVLC 
Fig. 1B is a result of reducing the 

Colpitts oscillator circuit so that it 
will operate at the ultra -high fre- 
quencies. The frequency may be de- 
termined from the following formula: 

f 

whet.' here : 

1 

2 7r V CTLT 

Ccr CCG 
CT = CGP -} 

Cop + k--CG 

LT = LG + Lp 
LP = Inductance of the plate leads 
LG = Inductance of the grid leads 
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L0 = Inductance of the filament or 
cathode leads 

CGP, CGG, and Cep = Various inter - 
electrode capacitances 

In order to further the reduction 
on wavelength, designers turned to 
the tube itself. Dimensions were re- 
duced until the tube had shrunk to 
the "acorn" and "doorknob" sizes. 
(See Figure 2 where the tubes 8025, 
826, 9001, 9002, and 956 are shown.) 
Leads connected to the electrodes 
were brought directly out of the tube 
through the glass envelope, and onto 
these were connected the tuning ele- 
ments. Isolantite and polystyrene in- 
sulators were used throughout to fur- 
ther minimize losses due to dielectric 
leakage. 

While the tube design was being 
radically altered, so were the tuning 
elements. As mentioned above, in the 
limit the tube leads and capacitances 

Fig. 1. Converting a Colpitts oscillator 
to UHF application. (A) Colpitts oscil- 
lator. (B) After it s conversion to UHF. 

were used for the tuned circuit. How- 
ever, the Q of such a circuit is very 
low and therefore, not much power 
can be developed. Concentric lines 
and Lecher wire systems, on the other 
hand had the three desirable proper- 
ties of a tuned circuit and so came 
into widespread use. The three re- 
quirements are : 

1. A high Q or, what is the same 
thing, low ohmic, eddy- current, and 
dielectric losses. 

2. Ability to resonate accurately 
with the oscillator so as to build up 
large values of currents and voltages. 

3. And lastly, the least possible 
radiation of energy. 

In the Lecher wire systems shown 
in Fig. 3A, which consists of a pair 
of parallel wires, resonance is accom- 
plished by means of a shorting bar 
which can be easily moved along un- 
til the resonant point is found. The 
shorting bar changes the length of the 
system and hence the resonant fre- 
quency. It will be shown in a later 
article on transmission lines that 
large values of, standing waves can be 
formed in this way. Lecher wire sys- 
tems are usually a quarter wave- 
length or some odd multiple thereof. 

The loss due to radiation of the 
concentric resonant line shown in Fig. 
3B is appreciably less than in the open 
wire arrangement of the Lecher wire 
system. The Q of the concentric line 
is very high, as much as 15,000 or 
more, and in order to make the con- 
centric line flexible, a moveable short- 
ing stub is used and the effective 
length adjusted to a quarter wave- 
length or some odd multiple thereof. 
Furthermore, when the concentric 
line is tuned so that there is stand- 
ing wave with a current node (a zero 
value) at the open end of the line, 
the high- frequency current is con- 
fined to the inside of the lines. Direct 
voltages can then be applied directly 
to the concentric lines without having 
the high- frequency currents flowing 
in the supply lines. Another advan- 
tage obtained by this confining of the 
electric fields inside the concentric 
lines is the absence of body capaci- 
tance effect on tuning. It is only when 
the length required becomes unwieldy 
that other means are sought. 

In Fig. 4A is the circuit diagram of 
an ultra -high frequency oscillator us- 
ing a Lecher wire transmission line 
for the tuned circuit. This is the fa- 
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Fig. 2. Number of different tubes that have been designed specifically for ultra- high -frequency applications 

miliar ultraudion oscillator shown in 
Fig. 4B in its usual form for the low 
frequencies. In adjusting this high 
frequency oscillator the plate and grid 
leads are tapped onto the quarter - 
wave tuning line as close to the 
shorted end as possible in order that, 
for a given voltage from the tube, the 
open -end voltage may be as large as 
possible. To transfer energy from this 

Fig. 3. (A) Lecher wire system show ;ng pos- 
sible current and voltage distribution on 
wire. There are many such distributions 
possible. (B) Concentric resonant line. 

oscillator to an antenna or amplifier, 
a small loop of wire is placed near 
the line to pick up the required en- 
ergy. Generally, the tap adjustment 
is made with the load coupled to the 
line. A peculiarity to be noted in Fig. 
4A is the presence of coils and con- 
densers in the filament leads. The 
effective or electrical length of this 
circuit is one -half wavelength, thus 
preventing the loss of energy through 
the filament supply lines. Instead of 
the coils and condensers, we might 
also have used concentric line stubs 
and tuned them to the required 
wavelength. 

For a push -pull arrangement, Fig. 
5 might be suggested. Here again, we 
have a quarter -wave transmission 
tuner and shorting bar for our reso- 
nant circuits, the plate and grid each 
having one. To tune this oscillator the 
grid resonant circuit is first set, and 
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then the shorting bar in the plate 
quarter -wave system is slowly moved 
until a point of resonance is found. 
The output is taken off from a point 
of high voltage (called a voltage an- 
tinode) by means of a pair of con- 
densers. All leads in these high -fre- 
quency oscillators should be as short 
as possible. 

One of the shortest wavelengths 
reached by these oscillators (about 17 
centimeters) utilizes the 368A tube. 
A circuit diagram of such an oscil- 
lator is shown in Fig. 6. Due to the 
double -ended construction of this 
tube, it is possible to place it at the 
center of a half -wave concentric line 
system with closed ends. Because the 
lumped interelectrode capacitance 
may be assumed to be divided between 
the two quarter -wave halves of the 
concentric line system, the frequency 
of oscillation is higher than in the 
single -ended case, where all the ca- 
pacitance is associated with one quar- 
ter -wave circuit. Also, since only 
half the charging current flows 
through each set of leads, there is a 
decrease in the amount of power lost. 

While the above modifications suc- 
ceed in raising the frequency that 
can be generated, a limit is still 
reached somewhere in the neighbor- 
hood of 600 megacycles. This repre- 
sents the usable limit -but models for 
experimental purposes have gone be- 
yond this. The reason for this limit is 
something which in ordinary tubes is 
completely disregarded, namely, the 
time of flight of an electron between 
the cathode and the plate, called tran- 
sit time. 

At the low frequencies, the time it 
takes an electron to travel the inter - 
electrode distance is considered as in- 
stantaneous, because this time repre- 
sents a small portion of the time it 
takes to complete one cycle of the 
alternating wave. As the frequency, 
however, is raised, the time needed 
for one complete cycle becomes less 
and less and soon the electron transit 
time becomes comparable to the per- 
iod of the alternating wave. When 
this happens, there is a phase shift 
between the plate current with re- 
spect to the grid voltage, and the 

effective grid conductance of the tube 
increases, thereby lowering the Q of 
the input tuned circuit and the effi- 
ciency of the tube. 

-In order to help visualize the entire 
process, let us first revise or rather 
extend some of our ideas of electron 
flow. Ordinarily, we do not think of 
current flowing in either the plate or 
grid circuit until the electrons from 
the cathode hit these elements. Actu- 
ally, however, this is the point that 
completes a cycle begun when the 
electron first leaves the cathode. The 
charge of the electron is negative, and 
at the moment it leaves the cathode 
the conditions shown in Fig. 7A pre- 
vail. Here it can be seen that by leav- 
ing the cathode the electron has left 
an equal and opposite (or positive) 

Fig. 4. Ultraudion oscillator. (A) At ordi- 
nary frequencies and (B) when used at UHF. 
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charge on the cathode. At the same 
time a very small positive charge is 
induced on the plate due to the fact 
that since the cathode electron is now 
slightly closer to the plate, one elec- 
tron on the plate has been repelled a 
small distance from the anode sur- 
face. As the cathode electron gets 
closer and closer to the plate, the posi- 
tive charge of this anode will corre- 
spondingly increase, and the electron 
that was originally at the plate will 
be further and further repelled from 
the anode toward the cathode through 
the wire. When the cathode electron 
finally reaches the plate, it neutral- 
izes the positive charge there and like- 
wise, the anode electronic effect by 
this time has reached the cathode and 
has neutralized the positive charge 
there. The circuit is now in equilib- 
rium and the current flow has 
ceased. (See Fig. 7C.) Multiply this 
electron by the billions that actually 
flow and we have our large plate cur- 
rents in motion. 

The above idea is not new, but has 
seldom been mentioned because at low 
frequencies results obtained agree 
with our ordinary concepts of electron 
flow in tubes. With increase of fre- 
quency, however, the transit time 
effects as far as the grid is con- 
cerned requires that this more gen- 
eral idea be used. Now we shall see 
how the grid is affected. 

When an electron approaches the 
grid, there is induced in it a small 
charge with the result that a small 
current is obtained due to the displace- 
ment of the charges in the grid caused 
by the oncoming electron. If the fre- 
quency is low, this induced current 
caused by the approaching electron 
will be equal and opposite to the in- 
duced current when the ,electron 
passes the grid and goes to the plate. 
The two currents will thus cancel. As 
the frequency is raised, however, there 
will exist differences between the 
phases of the various induced currents 
and complete cancellation will not oc- 
cur. Hence, it is the in -phase compo- 
nent of this induced grid current 
which is responsible for grid losses. 
All energy that causes these currents 
must be absorbed from the inter -space 
electrons, thus leaving less energy 
available for the plate circuit. 

Another way of saying the same 
thing is to deal in terms of conduct- 
ances, which is the reciprocal of re- 
sistance. A high resistance means a 
small conductance and vice -versa. Or- 
dinarily the conductance shunted 
across the grid is zero which indicates 
infinite resistance. As the frequency 
is raised, the conductance of the grid 
increases as the square of the fre- 
quency according to the formula: 

G, = Kg. f' T' 
Gs = is the input conductance. 
K = 
gm = 

is a constant of the tube. 
is the mutual conductance of 
the tube. 

f = is the frequency under consid- 
eration. 

T = is the time of electron transit 
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Fig. 5. A push -pull ultra -high- frequency oscillator circuit. 

from one point in the tube to 
another. 

Inspection of the above equation re- 
veals that the conductance rapidly as- 
sumes great importance as the fre- 
quency is raised. 

Since the conductance of the grid 
usually shunts the tuned circuit, an 
increase of this parameter will in- 
crease the energy dissipation. One 
way to overcome the effect of transit 
time is to increase the voltages on 
the electrodes, thus speeding the elec- 
tron up and allowing it to remain less 
time in the interelectrode spaces. But 
this increase of operating voltages 
will necessarily increase the heat dis- 
sipated at the anode and so has its 
limitations. Another way that has 
been used to counteract transit time 
is to move the electrodes closer to- 
gether, but the closer the electrodes 
are to each other, the less is the allow- 
able heat that can be lost at the 
plate without physical injury to the 
grid structure. Thus, we have reached 
an impasse and other ways must be 
found that will allow large amounts 

Fig. 6. The 368A type tube 

of power to be efficiently generated at 
the very high frequencies. 

One of the first attempts to get 
away from using the triode in its con- 
ventional form was brought about by 
Barkhausen and Kurz in 1920. They 
discovered that by placing a large 
positive voltage on the grid and either 
a zero or slightly negative voltage on 
the plate that oscillations of a high 
frequency were produced. Over a 
short range of grid and plate voltages, 
it was found that the frequency of 
oscillation was independent of the 
Lecher wire system attached to the 
tube and was dependent only on the 
transit time of the electrons within 
the tube. Wavelengths generated by 
Barkhausen and Kurz varied from 43 
to 200 centimeters and were found re- 
lated to the grid potential by the 
formula : hz K, where K is a 
constant of the circuit. 

In 1922, Gill and Morrell, working 
with an oscillator similar to the B -K 
oscillator, found that for the range 
from 200 to 500 centimeters the gen- 

(Continued on page 92) 

used for very -high frequencies. 
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AUDIO- FREQUENCY METER 
by GUY DEXTER, 

A laboratory instrument incorporating many new refinements in an 
audio- frequency meter, while retaining single adjustment control. 

N important application of the 
1. Wien bridge circuit is the sim- 

- audio - frequency met e r 
shown in Figure 1. By means of this 
setup, frequencies between 20 and 
15,000 cycles -per- second may readily 
be identified. Operation of the cir- 
cuit is based upon the fact that the 
bridge may be balanced for only one 
frequency at a time; and at null, an 
unknown input frequency may be de- 
termined from the corresponding re- 
sistance and capacitance values. 

The nature of the Wien bridge cir- 
cuit is such that, if R, is made twice 
R C, equal to C2, and R, equal to R 
the frequency at which the bridge is 
adjusted to null may be determined 
from: 

106 

f - 6.28 RC 
cps (1) 

where R is the resistance in ohms 
of R, or R; at null, and C is the ca- 
pacitance in ufds. of C, or C2. 

Since R., and R; will be equal at all 

Fig. 1. Wien bridge audio- frequency meter. 

settings, their control shafts may be 
ganged and operated from a single 
dial graduated in cycles -per- second 
according to Equation (1). It may be 
shown that by making the capaci- 
tance value of C, and C2 .0159 µfd., a 
dual 500,000 -ohm rheostat in the 
R R; position will permit coverage of 
the entire range from 20 to 15,000 
cycles -per- second. 

It is necessary to incorporate into 
the circuit a small potentiometer, 
R2, for resistance balance. This com- 
ponent is generally of the order of 
100 ohms and does not alter the 
R,-11, setting, serving only to give a 
sharper null. Since the input circuit 
of the bridge will not have a common 
ground with the generator and de- 
tector, the shielded transformer, T, is 
recommended for stable operation. 

Sensitivity and accuracy of the au- 
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dio- frequency meter will be increased 
by employing a vacuum -tube voltme- 
ter, with high- impedance input, as 
the bridge detector in Figure 1. 
Sensitivity is increased, likewise, by 
an increase of the input voltage level. 

Chief disadvantages of the simple 
Wien bridge -type audio -frequency 
meter are the necessity for a shield- 
ed input transformer and resistance 
balance, its lack of a common ground 
with the generator, and its relatively 
low input impedance. 

The parallel -T network (Fig. 2) 
offers several advantages over the 
Wien bridge, while retaining the sim- 
ple balance condition of Equation 
(1). In this network, symmetry of 
the two separate T sections is pre- 
served. The two sections consist of 
R, -R_ C3 and C,- C2 -R,. The common 
ground is at point G. By making C, 
equal to C2 and to one -half the value 
of C,,. and R, equal to R2 and twice the 
value of R,, the resistance balance is 
always satisfied and for the reactive 
balance: 

106 - f 
6.28 R, C, 

c p s (2) 

Where R, is in ohms and C, in wfds. 

RI I R2 

H SIGNAL INPUT 

C3 

R3 

CI I l C2I 
RI R2 EQUIVALENT TO 

cl 
PLUS 

DETECTOR 

R3 

Fig. 2. Parallel -T network type a -f meter. 

C, + C2 
since, (6.28F)2 - Ri R2C,C2C, 

It is seen from Equation (2) that 
the parallel -T network may be em- 
ployed to determine unknown fre- 
quencies in the audio range. From 
the foregoing discussion, it is also 
evident that three network compon- 
ents must be varied simultaneously. 
These will be R R3, and R3 or C C2 
and C2. But since variable capacitors 

Resistance settings of the three resistors in Fig. 4. corresponding to frequency. 

TABLE I 
f (c.p.s.) 

C,&C2=0.0159µfd. 
R& R2 R, 

C, = 0.0318 pfd. 
f (c.p.s.) R& R2 R, 

20 500,000 250,000 950 10,550 5275 
30 334,000 167,000 1000 10,020 5010 
40 250,200 125,100 1500 6,670 3335 
50 201,000 100,500 2000 5,010 2505 
60 167,000 83,500 2500 4,010 2005 
70 142,900 71,450 3000 3,340 1670 
80 125,500 62,750 3500 2,862 1431 
90 111,500 55,750 4000 2,502 1251 

100 100,200 50,100 4500 2,224 1112 
150 66,700 33,350 5000 2,002 1001 
200 50,100 25,050 5500 1,823 911.5 
250 40,100 20,050 6000 1,670 835 
300 33,400 16,700 6500 1,540 770 
350 28,624 14,312 7000 1,431 715.5 
400 25,050 12,525 7500 1,336 668 
450 22,250 11,125 8000 1,252 626 
500 20,030 10,015 8500 1,180 590 
550 18,230 9,115 9000 1,113 556.5 
600 16,700 8,350 9500 1,055 527.5 
650 15,400 7,700 10000 1,002 501 
700 14,310 7,155 10500 960 480 
750 13,360 6,680 11000 911 455.5 
800 12,520 6,260 11500 871 435.5 
85C 11,800 5,900 12000 . 834 417 
900 11,120 5,560 12500 802 401 
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are not available in high capacitance 
values as required for audio-f re- 
quency response, the network will be 
resistance -tuned when operated as an 
audio -frequency meter. 

For continuous coverage of the en- 
tire audio -frequency spectrum without 
range switching, R, and R2 will each 
have a maximum resistance of 500,- 
000 ohms. The maximum resistance 
of R, will be 250,000 ohms. C, and C_ 
will each be .0159 pfd's in capaci- 
tance; C3 .0318 pfd's. Resistance set- 
tings for all three resistors, corre- 
sponding to a number of frequencies, 
are given in Table 1. 

It is difficult, in general, to obtain 
for the R, -R2 -R, position commercial 
megohm -type triple -ganged controls 
which track sufficiently well for ap- 
plication in the parallel -T network. 
For this reason, numerous experi- 
menters will prefer to use a set of low- 
er resistance values than those given 
in the preceding paragraph, and to 
cover the audio -frequency spectrum 
in several ranges rather than in one 
dial rotation. With a low maximum 
resistance, a small frequency range 
will be covered with any given set of C C2, and C, values. The basic 
range, however, may be multiplied by 
simultaneous switching of all three 
capacitances to a new set of values. 

Table II applies to such a range 
switching . arrangement with low - 
value variable resistors. The basic 
frequencies (20 -200 cycles) in the 
first column are those obtained with 
the three capacitance values in the 
fourth and fifth columns. To multiply 
these basic frequencies by 10 (trans- 
forming range to 200 -2000 cycles) or 
by 100 (transforming to 2000 -20,000 
cycles), the three capacitances are 

Fig. 3. Basic schematic arrangement of 
the improved audio -frequency meter. 

switched simultaneously to the cor- 
responding values given. A 3 -pole, 3- 
position non -shorting selector switch 
is required for this range switching. 

Improved Circuit 
As in the Wien bridge, sensitivity of 

the parallel -T audio -frequency meter 
is improved by employment of a 
vacuum -tube voltmeter as a detector, 
and the instrument is given high in- 
put impedance when an amplifier 
stage is added. Fig. 3 shows the basic 
schematic arrangement of the im- 
proved audio- frequency meter. 

Advantages of the improved meter 
are (1) high input impedance, (2) 

(Continued on page 78) 
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Fig. 4. The complete circuit diagram of the audio -frequency meter. 

C,-See Text. 
µfd., mica coed.- Aerovox 1467. 

C5, C,-.1 µfd., 200 -volt tub. -Aerovox 284. 
C,, C,o, C,, -.1 µfd., 400 -volt tub. -Aerovox 484. 
C,, Co -Dual 8 µfd., 450 w.v. elect. -Aerovox 

PRS. 8 -8. 
CH -10 henry 35 ma., filter choke- U.T.C. R -55. 
M -0 -500 D.C. Microammeter- Triplett Model 

221. 
R,, R,,, R,-See text. 
R, -1 megohm potentiometer -I.R.C. Type CS. 
R5 -1500 ohm, 1 watt resistor- Aerovox 1098. 
R, -1 megohm, 1 watt resistor -Aerovox 1098. 

R -1400 ohm, 1 watt resistor- Aerovox 1098. 
Ro- 20,000 ohm, 1 watt resistor- Aerovox 1098. 
Ro- 240,000 ohm, 1 watt resistor (200,000 and 

40,000 in series)- Aerovox 1098. 
Rio -7000 ohm, 1 watt resistor- Aerovox 1098. 
R,, -3000 ohm wirewound potentiometer- I.R.C. 

W -3000. 
Rie- 50,000 ohm, 75 watt bleeder resistor (with 

slider) -Aerovox 956. S- s.p.s.t. toggle switch -Arrow. Ti- Interstage transformer -U.T.C. S -1. 
T2 -Power Transformer: 325 -0 -325 v., 40 ma.; 5 

v., 2A.; 6.3 y., 2A- U.T.C.R -1. 

Values given in table may be used to calculate frequency when calibrating instrument. 

TABLE II 
f R, &R, R, 
20 10,000 5,000 
25 8,000 4,000 
30 6,670 3,335 
35 5,730 2,865 
40 5,000 2,500 
45 4,450 2,225 
50 4,000 2,000 
55 3,640 1,820 
60 3,335 1,667.5 
65 3,080 1,540 
70 2,865 1,432.5 
75 2,670 1,335 
80 2,500 1,250 
85 2,355 1,177.5 
90 2,225 1,112.5 
95 2,108 1,054 

100 2,000 1,000 
110 1,820 910 
120 1,667.5 833.75 
130 1,540 770 
140 1,432.5 716.25 
150 1,335 667.5 
160 1,250 625 
170 1,177.5 588.75 
180 1,112.5 556.25 
190 1,054 527 
200 1,000 500 

To multiply frequencies in 
column 1 by 10, 

C, & C2 = 0.0796 pfd. 
C, - 0.1592 pfd. 
(Range: 200 -2000 cycles) 

C, & C, 
0.796 pfd. 

CC 

CC 

CC 

CC 

CC 

CC 

CCrr 

CC 

CC 

CC 

CC 

CC 

Cf 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

C, 
1.592 pfd. 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

C[ 

CC 

CC 

rC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

CC 

cc 

To multiply frequencies in 
column 1 by 100, 

C, & C2 = 0.00796 pfd. 
C, - 0.01592 pfd. 
(Range : 2000 -20,000 cycles) 
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A rear view of the bomber shows the various stations of the crew members with the emphasis on the radio equipment. Sgt. 
Roy Martle, instructor, is shown at right foreground, outside of the fuselage watching future radiomen for America's bombers. 

Radio Mock -lips 

ADIO mock -ups, sensational 
devices for training aircraft 

- - ' radiomen, which were re- 
vealed recently to be in operation at 
Scott Field, parent radio school of 
the Army Air Forces Technical Train- 
ing Command, have made important 
new strides forward. 

Matching America's increasing pro- 
duction of planes and pilots, this 
AAFTTC school has so perfected the 
teaching of radio communications 
that soldier -students may now be- 
come familiar with the radio systems 
of four different bombers, operate 
them with all the hazards of actual 
flight involved and never leave the 
school building in which they're 
studying. 

The latest type of mock -ups are 
known more accurately as "semi- 

mock -ups" and are constructed of 
plywood with one side open to facili- 
tate study and classroom operation. 
Besides demonstrating operation of 
the radio equipment, the purpose of 
the semi- mock -ups is to acquaint 
men with the precise location of vari- 
ous communications equipment. 

Thus, in Aircraft Radio Branch 
buildings, a student comes face to 
face with the plywood replicas of a 
B -17 -E or Flying Fortress, B -25 -D, 
medium bomber known as the Mitchell 
B -24 -D, Liberator, and a B -26 -D 
Marauder. 

In the mock fuselages, built to scale, 
the radio equipment is placed as in 
the actual aircraft. Every detail is 
complete and correct, except that the 
bomb bays are slightly smaller than 
in real planes. Only item lacking is 

the engine of the airplane which 
ordinarily supplies the power. 

Instead of an engine a three -phase 
motor generator in the power room 
is used as a power supply in conjunc- 
tion with an inverter which converts 
the direct current into the 400 cycle, 
115 volts necessary for parts of the 
equipment. 

Each mock -up consists of various 
compartments such as in the B -24 
where there is space for the pilot 
radio operator, bomb bay, bottom tur- 
ret, waist gunner and tail gunner. 

Each compartment has its neces- 
sary component parts of communica- 
tion equipment and, in this manner, 
the student is able to grasp the ac- 
tual placement of the communication 
equipment in various types of planes. 

(Continued on page 70) 
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Semi -mockup built according to the exact scale of a 
B -25 -D medium bomber, known as a Mitchell. Student in 
foreground is acting as pilot on a simulated radio flight. 

Radiomen receiving instructions on aircraft radio op- 
eration. Simulated flight practice is obtained by each 
student before he can become a full -fledged operator. 

All sections of a bomber are hooked up to the radio system and while student (center) takes the part 
of a navigator, another at the left makes adjustments of the connections to the power supply unit. In 
this way AAFTTC students receive practical training in schoolrooms before they ever enter a real plane. 
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The advantages 

AM vs. FM 

1l1O-WAY R A . HL 

By S. FREEDMAN 

and disadvantages of frequency nzodulation con>L- 

pared to amplitude modulation as applied to police communications. 

/ 1HE writer has engineered and 
supervised the construction of 

- - more than fifty 2 -way radio sys- 
tems during the past ten years. These 
included the Main State Police state- 
wide and the Cape Cod Police Radio 
System county -wide. In organizing 
these systems, new developments 
were quickly incorporated as they be- 
came known and feasible. 

During this period, 2 -way radio pro- 
gressed in three stages. The first 
was the use of the modulated oscil- 

lator type of transmitter and super - 
regenerative receiver employing am- 
plitude modulation. The second was 
the crystal- controlled oscillator type 
of transmitter and superheterodyne 
receiver employing amplitude modu- 
lation. The third was the Armstrong 
system of frequency modulation 
transmitter and receiver. 

All three of these categories gave 
satisfactory performance so far as 
enabling police and other public 
agencies in the emergency service to 

Fig. 1. Typical AM equipment used in police radio cars, showing block diagram 
of the tube line -up of a transmitter and super -regenerative receiver. If the re- 
ceiver is of the super -heterodyne type the tube line -up would be as shown in the 
tables listed below. Tube complements are shown for two different manufacturers. 

6L6 CRYSTAL 
OSCILLATOR R 

MULTIPLIER 

6N7 
SPEECH 

AMPLIFIER 

SECTION', 

6L6 OR 807 
POWER 

AMPLIFIER 

6N7 
CLASS B 

MODULATOR 

UC10 5EGTIÓh 

TF.ANSNIITTER G 

1852 TUNED 
R. F AMPLIFIER 

6J5 
DETECTOR 

605 
FIRST AUDIO 

RECEIVER l' 

(SUPER-REGENERATIVE) 

42 
OUTPUT TUBE 

MANUFACTURER A 
1852 RF Amplifier 
6V6 Oscillator 
6K8 First Detector Amplifier 
6K8 Second Detector Amplifier 
6B8 IF amplifier and AVC 
6H6 Third Detector and Noise 

Limiter 
6C8 Squelch Tube and Audio 

Amplifier 
6K6 Audio Output Tube. 

MANUFACTURER 11 
1853 RF Amplifier 
6L7 Mixer 
6K7 Crystal Oscillator and Mul- 

tiplier 
6K7 First IF Amplifier 
6K7 Second IF Amplifier 
6Q7 Detector, Squelch, AVC. 
6SF5 First Audio 
6V6 Audio Output 
6H6 Noise Silencer. 
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have 2 -way communication with their 
mobile units. It rendered great pub- 
lic service and led to nationwide 
adoption of mobile communication. 

As more systems came on the air 
and channels began to get crowded, 
modulated oscillators were found to 
occupy too much channel space and 
drifted in frequency. Crystal -con- 
trolled transmitters were developed 
with frequency tolerances not ex- 
ceeding .01 percent. Up to that time, 
super- regenerative receivers were al- 
most a necessity because the super- 
heterodyne was too sharp to use on 
modulated oscillator signals. The 
super- regenerative receiver has al- 
ways been very sensitive, but its 
quality was poor; it hissed excessive- 
ly on standby condition, and it would 
cause a squeal to be heard on other 
receivers as much as five miles, de- 
pending on antenna height over the 
horizon. For these reasons, the super - 
regenerative receiver has been con- 
stantly replaced by the super- hetero- 
dyne, although many are still in oper- 
ation in rural areas. 

Even the crystal- controlled oscil- 
lator and super- heterodyne receiver 
were not the final answer. Ignition 
and many other forms of interference 
were making it impossible to utilize 
the maximum sensitivity of the super- 
heterodyne receiver. Frequency Mo- 
dulation used by the Connecticut 
State Police, came into being with 
remarkable ability to ignore inter- 
ference and static of many kinds, per- 
mitting receivers to operate at maxi- 
mum sensitivity and resulting in 
much greater ranges and improved 
clarity of reception. 

It is the purpose of this article to 
convey to the readers of this maga- 
zine; just what can be had when em- 
ploying amplitude modulation and 
when employing frequency modula- 
tion. By block diagrams, functional 
comparisons, and quoting actual tests 
made with both types of equipment 
under identical conditions and in 
identical areas, the writer is endeavor- 
ing to compare the two types of com- 
munication. 

Illustrated in chart form in Fig. 1, 
are the tube complements of AM. 
communication equipment, designed 
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The 25 watt FM transmitter installed in mobile units for the South Portland, Maine, Police, Fire, and Pub- 
lic Works Department. This transmitter worked up to 58 miles, car to car with a corresponding receiver. 

by two different manufacturers. 
Listed in Fig. 4 are the tube line- 

ups of FM Transmitters for the three 
leading manufacturers of two -way 
FM mobile equipment. All operate on 
the 32nd harmonic of the crystal. For 
15 kilocycle swing in each direction, 

this is equivalent to only one -half a 
kilocycle drift of the crystal. These 
transmitters deliver about 25 watts 
output in operation and require ap- 
proximately 27 amperes drain from 
car battery during transmission. 

The FM receivers described in 

Fig. 4 draw from 5 to 6 amperes and 
are energized from the car storage 
battery and vibrator plate supply. 
Equipment employed, had 2 crystals in 
the receiver. One was cut to the 
operating frequency less 5000 kilocy- 
cles divided by eight. The other crys- 

Fig. 2. The limitations of AM and FM in actual practice. These values were taken on an actual range test in the State of Maine, car to car. 

FROM TO 
Quoddy, Maine Calais, Maine 

Eastport, Maine Calumbia Falls, Maine 

Wiscasset, Maine Portland, Maine 

DISTANCE 
25 miles 

58 miles 

53 miles 

COVERAGE 
AM dropped out at 12 miles. FM 
covered the entire area and 18 
miles beyond Calais with an in- 
consistent area at 12 to 18 mile 
zone due to terrain. 

AM worked 25 miles with bad and 
frequent blank spots after 10 
miles. FM held signal for 49 
miles and then worked intermit- 
tently 9 miles more. 

AM undetermined. FM worked 
spottily from Wiscasset to Bath 
but thereafter was consistent for 
last 40 miles into Portland. 

In computing probable operating 
ranges in advance, the writer has 
found the following formula surpris- 
ingly accurate in New England. 

For Amplitude Modulated systems 
on ultra high frequencies : 

V H, + H2 1.4 = range in miles. 

For Frequency Modulated systems 
with deviation ratio of 5. 

V H, + H_ 1.7 to 2.0 = range in 
miles. 

Hl is height of transmitting antenna. 

H: is height of receiving antenna. 
1.4 is factor that the square root of 

both heights combined should be mul- 
tiplied by for Amplitude Modulation. 

1.7 to 2.0 (it is not definite but are 
the average minimums and maximums 
experienced) for the FM factor. 
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FIG. 3. FUNCTIONAL COMPARISONS FM vs. AM 

Carrier Frequency. Remains 

Amplitude of RF Car- 
rier. 

Radiated Power. 

Frequency Deviation. 

AM FM 
constant. Varies with modulation. 

Shape and amplitude vary with 
level of modulation. . 

Power varies with modulation. 

Remains constant except for side - 
bands. 

Effect of modulating Varies width of sidebands. 
frequency. 

Effect of 2 stations 
operating simultane- 
ously on same fre- 
quency. 

Produces intolerable and unintel- 
ligible howl. One station must be 
30 to 100 times more powerful 
than other to break through the 
other. 

Effect of static, light- Susceptible to all these. 
ning, ignition or induc- 
tion interference. 

Intelligibility. 

Range. 

Equipment Cost. 

Maintenance. 

Battery Consumption. 

Number of tubes in a 
car installation. 

Coverage. 

Frequency band re- 
quired. 

Final detection. 

Last IF Stages. 

Good for local ranges, when able 
to override all interference. 

Maximum about 20% beyond 
horizon ordinarily. 

$200 to $500 per car. 

About same as FM. 

Super- regenerative r e c e iv e r 
draws 3.6 amperes. Super-hetero- 
dyne receiver draws 5 to 6 amp- 
eres. AM 10 watt transmitter 
draws 22 amperes. 

Super- regenerative receiver has 
4 tubes. Super- heterodyne re- 
ceiver about 9. Transmitter 4 or 5. 

Inconsistent at horizon. Within 
horizon ranges it is quite con- 
sistent. 

Can operate on 10 kc. band. 

Uses 2nd detector. 

Uses 2nd and 3rdIF. 

Remains constant. 

Remains constant. 

Depends on LEVEL of the modulating fre- 
quency. NOT dependent on the modulating 
frequency itself. 

Merely determines how fast the carrier fre- 
quency shifts. 

The louder station predominates particularly, 
if twice as strong. It may fluctuate between 
one and the other, but usually both never 
are heard together. A very small zone may 
occur where slight flutter or both may be 
heard together. No squeal or howl at any 
time. 

Only evident when it has a frequency and 
wave -form that covers conditions of opera- 
tion. Automobile ignition can be weakly 
heard if inadequately filtered when carrier 
is on. 

Good for full horizon and frequently several 
horizons. - 

With squelch on, it is about same as AM 
or slightly better. With squelch off, the hiss 
comes in on standby position but signals can 
be heard twice as far as AM. This is for 
identical stations and areas. 

$275 to $425 per car. 

About same as AM. 

FM receiver draws 5 to 6 amperes. FM trans- 
mitter draws 26 amperes but delivers 25 
watts output. 

Receiver has 11 or 12 tubes. Transmitter 7 
or 8 tubes. FM uses more tubes but they are 
of inexpensive and easily procurable type 
with low consumption. 

Consistent at all times and even well beyond 
the horizon. Better overall coverage. 

Present equipment needs 30 kc band with 10 
kc. extra for guard against spill -over into 
adjacent band. If it had wider band would 
perform clearer and stronger. 

Uses discriminator. 

Uses 1st and 2nd limiters. These are IF 
stages but their amplitudes cannot exceed 
a selected value equal to the weaker ampli- 
tudes in order to have uniform amplitude to 
the discriminator. 

Both AM and FM respond proportionately as well to 
the usual conditions affecting ranges. These are : 

1.- Nature of the terrain. 
2.- Nature of the earth along that terrain. 

3.- Weather Conditions. 
4.- Obstructions to the line of sight. 
5.- Dispersion beyond the horizon. 
6.- Reflection from the body of an automobile. 
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IMICROPHONEI 

7C7 CRYSTAL 
OSCILLATOR 
1221.875 KC. 

PAIR 7A8 
BALANCED 

MODULATORS 

727 
AMPLIFIER 
1221.875 KC. 

_._.-....y 
7C7 FIRST 

QUADRUPLER 
9887.5 KC. 

00400 
7C7 SECOND 
QUADRUPLER 

19550 KC. 

TRANSMITTER 

m.ont 
7C5 DOUBLER 

DRIVER 
39100 KC. 

opmer 
807 

FINAL 
AMPLIFIER 

6SJ7 
R. F. 

AMPLIFIER 

6V6 CRYSTAL 
OSCILLATOR 
MULTIPLIER 

6K8 
FIRST 

DETECTOR 
mom* 

6K8 
SECOND 

DETECTOR 
omollow 

r------ 
686 

A. V. C. 
ETC. 

66.17 
I. F. 

AMPLIFIER 

6AC7 
FIRST 

LIMITER 
Impemr 

6AC7 
SECOND 
LIMITER 

ImaR 

RECEIVER 

6146 
DISCRIMIN- 

ATOR 
war 6C8G 

FIRST 
AUDIO 

Fig. 4. Typical equipment used in police radio cars. Illustrated in block- diagram form is the system installed at South Portland, Maine, on 39,100 kilocycles. Listed below are the tube complements as used by three different manufacturers. 

FM TRANSMITTER TUBE 
MANUFACTURER MANUFACTURER 

(A) (B) 
2 -7A8 Balanced Modulators 2 -7A8 Balanced Modulators 
7C7 Crystal Oscillator 7C7 Crystal Oscillator 
7C7 First Quadrupler 7C7 First Quadrupler 
7C7 Second Quadrupler 7C7 Second Quadrupler 
7C5 Doubler Driver 6V6 Doubler Driver 
807 Power Amplifier 807 Power Amplifier 

FM 
MANUFACTURER 

(A) 
6AC7 RF Amplifier 
6K8 First Detector 
6V6 Crystal Ose. Multiplier 
6SH7 IF Amplifier 
6K8 2nd Det. Crystal Osc. 
6SJ7 First Limiter 
6AC7 Second Limiter 
6H6 Discriminator 
6H6 AVC, Squelch Filter 
6SL7GT ist Audio, Squelch 
6K6GT Audio Output 

RECEIVER TUBE 
MANUFACTURER 

B 
6SD7GT RF Amplifier 
6SD7GT ist Mixer 
6SD7GT High- frequency osc. 

multiplier 
6SD7GT IF Amplifier 
6K8 Low -frequency Ose. and 2 

mixer 
6SD7GT Low freq. Amp. 
6SD7GT ist Limiter 
6SD7GT 2nd Limiter 
6H6 Discriminator 
6C8G Squelch, ist audio 
16SD7GT Noise Amplifier 
6H6 Squelch 
6K6G Power Amplifier 

LINEUPS 
MANUFACTURER 

(A) 
7B7 Modulator 
7B7 Oscillator 
7B7 First Quadrupler 
7B7 Second Quadrupler 
6V6 Doubler Driver 
807 Power Amplifier 

LINEUPS 
MANUFACTURER 

(C) 
7H7 RF Amplifier 
7H7 ist Converter 
7C7 High- Frequency IF Ampli- 

fier 
7C7 2nd Converter 

nd 7C7 Oscillator 
7C7 Low- frequency IF Amplifier 
7C7 ist Limiter 
7C7 2nd Limiter 
7A6 Discriminator 
7C6 Squelch Amp. 
7C6 ist Audio Amp. 
6V6GT Power Output. 

tal was 5456 kilocycles. This resulted 
in an IF frequency of 456 kilocycles. 

Fig. 3. Shows a comprehensive list- 
ing of the advantages and disadvan- 
tages of frequency modulation as 
compared to amplitude modulation. 
This list, in tabulized form, is an ac- 
tual comparison made through va- 
rious field tests. 

On frequencies ordinarily used for 
two way radio, i.e. 30 to 40 megacycle 
band, rolling terrain will not be a seri- 
ous obstacle even if interfering with 
line of sight. Sudden abrupt ob- 

December, 1943 

structions, such as a mountain of rock, 
will stop signals, although not con - 
elusively or always. An inlet of salt 
water can bring the signal around the 
corner. A hill covered with heavy 
moisture, snow or ice can conduct the 
signal over the mountain. An area 
of very dry sand and low humidity 
may stop signals from extending to 
the visible horizon due to the high 
rate of attenuation. A steel bridge in- 
stead of shielding like on medium 
frequencies, will have the opposite ef- 
fect and increase performance. If the 

fishpole antenna on an automobile is 
on the back of the car, the greatest 
ranges (particularly beyond horizon 
ranges) will be in the direction the 
car is pointed at. An increase of 50% 
range is easily possible that way. The 
car can serve as a reliable direction 
finder as a result of that phenomena. 
A car on a railroad track can have 
an extended range due to the effect 
of the steel track and its endless 
length. All these situations cannot 
be accurately predicted and vary with 

(Continued on page 90) 
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Manufacturers' 

Literature 
Our readers are asked to write directly to 

the manufacturer for this literature. By 
mentioning RADIO NEWS and the issue and 
page. we are sure the reader will get fine 
service. Enclose the proper sum requested 
when it is indicated. This will prevent delay. 

CODE EQUIPMENT 
The McElroy Manufacturing Cor- 

poration has recently published a 
catalog, No. 643, announcing their 
many types of code machines. The 
apparatus described meets the ideal 
combination of high efficiency, com- 
pactness, light weight and smart ap- 
pearance. The listings of the equip- 
ment include high -speed automatic 
radiotelegraph assemblies, including 
Wheatstone code tape perforator, au- 
tomatic transmitter, high -speed re- 
corder, various types of tape pullers, 
and radio beam keyer. 

These items are well illustrated and 
the descriptive data gives a well - 
rounded, valuable picture of the in- 
struments. Catalogs are available by 
addressing the McElroy Manufactur- 
ing Corporation, 82 Brookline Avenue, 
Boston, Massachusetts. 

TRANSFORMERS 
A new transformer catalog has 

been published by the Kenyon Trans- 
former Company, Inc. The complete 
transformer line includes such fea- 
tures as totally sealed and shielded, 
one -style case, and universal mount- 
ing. The catalog covers such trans- 
formers as low impedance source to 
grid, line to line and line to voice 
coil, auto transformers, interstage 
audio, universal driver, drivers, am- 
plifier outputs, output transformers 
to 500 -200 or 15 -8 -4 ohms, universal 
output, grid modulation, modulation, 
plate transformers for standard ama- 
teur duty, plate transformers for 
heavy amateur duty, filter reactors, 
swinging reactors, plate and filament, 
power filament, and many others. 

The catalog is profusely illustrated 
and all transformers listed give com- 
plete information on their particular 
characteristics. A copy of the catalog 
may be had by addressing Kenyon 
Transformer Company, Inc., 840 
Barry Street, New York, New York. 

RESISTORS AND RHEOSTATS 
With the sole purpose of helping 

servicemen in their efforts to keep 
home radio sets working despite parts 
shortages, IBC presents a new book- 
let entitled "Here's How." 

A considerable portion of the book- 
let is devoted to the presentation of 
ideas on how to make "duration" 
volume control repairs to home radio 
sets when normal replacement units 
are not readily available. These 

(Continued on page 84) 
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A Serviceman's 
by B. M. PIERCE 

. i ar y 

A narrative of a typical day in the life of 

a serviceman, as told by one who knows. 

TING-ALING-ALING- The phone 
jingled, a man hunched over a 
radio bench, looked at the phone 

with disgust. He got up slowly, sigh- 
ing dismally and leisurely took the 
receiver off the hook. "Good after- 
noon, Busy Bee Radio Servicè," he 
says in a cheerful voice. 

"This is Mrs. Smith, you know me, 
I had a radio in your shop just a few 
days ago, and you were supposed to 
have fixed it." 

"Yes," says our service man. "Your 
name does sound faintly familiar. 
What seems to be the trouble ?" 

"Well, you charged me $4.50 to fix 
my set and now it doesn't work as 
good as it did before I brought it in." 

"What seems to be the trouble 
now ?" our hero repeats. 

"Well, I was playing it last night, 
and right in the middle of my favorite 
program, it just faded right away." 
The querulous voice intoned, "Now, 
what are you going to do about it 

Our Busy Bee Service Man remem- 
bers, hastily, the old adage "The Cus- 
tomer is always right." Before he 
can start to say anything, the voice 
goes on: 

"Now, I'm going down town to do 

about an hour's shopping and I'll 
drop by with the set. You can fix it 
and I'll stop by and pick it up on my 
way. home." Click, goes the receiver. 

Our radio man slowly replaces his 
receiver, wondering how any human 
being can be lucky enough to find a 
fading part in an hour. The thought 
also occurs to him, "Why, did I pick 
Radio for a profession? Of all the 
thankless jobs, this is it! Do people 
expect a garage man to replace a 
transmission on a car for the simple 
reason, that two weeks before, a cer- 
tain garage had replaced a radiator ?" 
He wishes he was a writer, so he 
could tell the Public, via "Reader's 
Digest" or what have you, how much 
they, the Public, expect of a radio 
repair man. He wearily thinks, "By 
the way, I've never seen a wealthy 
radio man. Wonder if I hadn't better 
give this up and get a job as a garage 
mechanic." 

He just nicely settles himself at 
the bench and starts peering into the 
"innards" of another set, when he 
hears the front door open. He forces 
a smile and walks briskly out front. 
He sees a lady coming in, carrying a 
small set. She hands it to him and 

says: 
"Will you please look 

at this set ?" There 
isn't much wrong with 
it, just a tube or pos- 
sibly a loose wire. It 
should just take a min- 
ute to fix it. I can't 
afford to spend much 
anyway, the set isn't 
worth it. If it is going 
to cost too much, I 
shall simply get a new 
set." 

By this time, our hero 
is busily engaged plug- 
ging in the set, turning 
knobs, etc. In a minute 
or two, a loud hum 
greets his ears and he 
immediately knows a 
filter condenser is cut- 
ting up. He turns to 
the lady and says: 

"For one thing, you 
have a bad filter." 

"Bad filter," she re- 
torts. "What's that ? It 
must be a tube. The 
neighbor next door 
looked at it and he says 
it's a tube or a loose 
wire." 
(Continued on page 82) 

" "We'd like some aluminum Discs. 
It's all right - Joe sent us!" 
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TECHNICAL BOOK 
& BULLETIN REVIEW 

"BASIC RADIO PRINCIPLES" by Mau- 
rice G. Suffern, Lieutenant, U. S. 
Army. Published by McGraw -Hill 
Book Company, Inc., New York and 
London. 256 pp. plus index. Price 
$3.00. 

This manual designed to aid in the 
training of radio technicians will be 
an invaluable book for any person 
who has a basic knowledge of the 
principles of electricity and who is 
preparing for practical radio work. 
"Basic Radio Principles" represents 
a definite departure from present 
texts in this field because it entirely 
omits all mathematics, formulas, and 
involved graphs and expresses as 
simply as possible the basic facts of 
radio theory. The purpose of the 
book is to give the student a knowl- 
edge of basic radio fundamentals in- 
volved in the science of radio trans- 
mission and reception; the ability to 
identify materials used in radio 
along with their symbols; the ability 
to interpret diagrams; and an under- 
standing of the principles involved in 
the operation of radio equipment. 
With the knowledge gained from this 
manual the student will be well pre- 
pared to enter the radio field, not 
only in the Civil Service and other 
civilian occupations requiring this 
background knowledge, but also in 
the Armed Forces of the United 
States. 

"HOW TO PASS A WRITTEN EXAM 
(NATION" by Harry C. McKown, for- 
merly Professor of Secondary Edu- 
cation, University of Pittsburgh. 
Published by McGraw -Hill Book 
Company, Inc., New York and Lon- 
don. 155 pp. plus index. Price $1.50. 

This book was prepared to provide 
practical help for any student or 
adult taking written examinations in 
any subject. It is written in an inter- 
esting and informal style and offers 
more than 150 definite suggestions, 
nearly all of which are illustrated 
by actual examination questions, set- 
tings, or conditions. It explains the 
purpose of examinations, how to pre- 
pare for them emotionally, physical- 
ly, and mentally, how to answer both 
objective and essay type questions, 
and what to do after examinations 
have been completed. 

"HOW TO USE DIAGRAMS IN RADIO 

SERVICING," by M. N. Beitman. Pub- 
lished by Supreme Publications, Chi- 
cago. Price 10c. 

This booklet emphasizes the neces- 
sity of using circuit diagrams in radio 
servicing. In order to help the begin- 
ner become acquainted with circuit 
diagrams, a typical seven -tube super- 
heterodyne receiver is analyzed by 
carefully studying the symbols of com- 
mon radio parts and correlating them 
with the practical circuit. 
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By CARL COLEMAN 

MOST of us have been wonder - 
ing what postwar shipping is 
to be like and it was good 

news to hear Rear Admiral Howard 
L. Vickery of the U.S. Maritime Corn - 
mission recently say in no uncertain 
terms that the United States has be- 
come a maritime nation and intends 
to remain one. The Admiral, speak- 
ing in London, said that it would be 
done by cooperation if they (Britain) 
wanted to but if they didn't want to 
we were going to remain a maritime 
nation anyway. He suggested it was 
much better to do it by cooperation 
than to start to wrangle, however. 

With the vast fleet of shipping 
available after the war the U.S. Mer- 
chant Marine should be the largest 
and most able to compete with ships 
of any nation, and as Rear Admiral 
Vickery stated that if we are to re- 
main a maritime nation, we must be 
prepared to compete with vessels from 
all nations, for our prime interest 
must be in looking out for our own 
welfare. If we do not do this it is 
certain that no one else will do it. 

CHARLIE REBERGER, formerly 
of the F.C.C. and also ex -WOR is 

now holding down the job as chief on 
a former Savannah Line passenger 
vessel. Charlie sends word on the 

following members of the gang. 
Thanks, and lets hear from more of 
you boys, both at sea and ashore. 
Charlie Leipert, old time Marconi 
Company radio op is now holding 
down a berth with the F.C.C. in the 
Los Angeles area. Another old timer 
back on the job at sea is Charlie 
Kahn, formerly of Sun Oil Company. 
Clarence Thevenet, ex -WOR and 
RMCA has gone back to pounding 
brass at sea for the duration. 

rE American Communications As- 
ciation, Marine Department, has 

recently resumed their "msg," publi- 
cation of marine activities, a very 
neat and meaty little magazine of 
ACA news with much of interest, in- 
cluding a very helpful "Technitips" 
article which will do a great deal to- 
ward helping the boys out of some un- 
usual circumstances with a minimum 
of trouble and wasted time. Members 
are invited to suggest a new name of 
the mag; same should be forwarded 
to the New York office. The winner 
of the prize name is to be awarded a 
$25 war bond. The mag has several 
interesting departments and bang up 
articles are presented each issue by 
some very able writers. The last is- 
sue had a centerfold two page spread 
of the citation of Kenneth Maynard, 

first radioman to be 
awarded the Merchant 
Mar in e Distinguished 
Service Medal, presenta- 
tion of which was made 
last Maritime Day, 
it was one of seven such 
awards throughout the 
country at that time. 
Kenneth Maynard distin- 
guished himself for hero- 
ism under unusual haz- 
ards aboard a tanker and 
was instrumental in sav- 
ing the lives of the entire 
crew of his vessel. There 
cannot be too much said 
for a fellow who will 
stick to his post under 
such conditions and deeds 
such as this will show 
the entire world the 
quality of the radiomen 
aboard ships of the U.S. 
Merchant Marine. 

Speaking of magazines 
and such, ROU has a pub- 
lication "The Commer- 
(Continued on page 72) 
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WHAT'S NEW I\ RADIO 
New products for military and civilian use. 

RADIO RECEIVER KIT 
Allied Radio Corporation offers a 

modern radio receiver kit especially 
developed for illustrating theory and 
practices now being covered in basic 
or pre- induction radio training. It is 
now available to all schools and col- 
leges conducting war training pro- 
grams. This 5 -tube kit permits pro- 
gressive study of basic receiver sub- 
jects such as rectification, filtering, 
detection, RF, IF and AF amplifica- 
tions, etc. 

The kit consists of all necessary 
parts, wire, hardware, solder, tubes, 
and speaker for the construction of a 
5 -tube a.c. -d.c. superhet receiver of 
advanced up - to - the - minute design. 
Chassis is completely formed, punched 
and rust -proofed. The only tools need- 
ed for assembly are screwdriver, pli- 
ers and soldering iron. Circuit includes 
many outstanding features such as 
oscillator biased RF and IF stages, 
contact -potential biased audio stage, 
inverse feedback, automatic volume 
controls, high capacity filtering, self - 
contained antenna and others. 

Write Allied Radio Corporation, 

Educational Division, 833 West Jack- 
son Boulevard, Chicago 7, Illinois, 
for free descriptive material and cir- 
cuit diagrams. 

RADIO DEMONSTRATOR BOARD 
This 5 tube a.c. -d.c. superhet demon- 

strator board is a "must" for radio 
and physics classroom training pro- 
grams and for lecture and demon - 
strating .purposes. It is laid out sche- 
matically in bread -board style with 
actual radio parts mounted in posi- 
tion for quick removal and replace- 
ment to demonstrate function at each 
part in the circuit. 

Terminals are provided at all tube 
elements for measurement of voltages 
and signals. Jumpers are provided to 
open condenser, resistor and coil cir- 
cuits and to short out these circuits 
wherever no damage will result. 
Schematic diagram is in color accord- 
ing to the R.M.A. code; grid circuits 
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in green, plate circuits in blue, "B" 
positive circuits in red, and balance 
of circuits in black. Tubes are in- 
cluded. 

This and other training kits are of- 

fered by Lafayette Radio Corpora- 
tion, 901 W. Jackson Boulevard, Chi- 
cago, 7, Illinois, and 265 Peachtree 
Street, Atlanta, 3, Georgia. 

SILVER MICA CAPACITORS 
Centralab's types 830 and 831 are 

special purpose oil impregnated silver 
mica capacitors that are particularly 
useful in high frequency applications. 
They are a new item and capacities 
now manufactured range from 65 µµfd. 
to a maximum of 500 µµfd. 

Both types are made of mica discs 
of the highest . grade, individually 
silvered for maximum stability and 
stacked to eliminate any "book" effect. 
The assembly is vacuum impregnated 
with transil oil. The outside metal 
ring or cup connects to one plate of 
the capácitor, the center terminal con- 
nects to the other plate by means of 
a coin silver rivet. Other metal parts 
are silver- plated brass. 

Type 830 has a metal cup holding 
the mica capacitor and is assembled 
to a threaded brass mounting stud 
with a terminal in the center. Stud, 
terminal and shell are electrically 
connected. 

Type 831 is o f "lead -thru" con- 
struction. There is a center terminal 
on each side making contact to each 
other and to one plate of the capaci- 
tor by means of a coin -silver rivet. 
The other capacitor plate, contacts 
the outside metal shell or ring. 

General specifications of types 830 
and 831 are : voltage 1300 volts d.c. 
test, 500 volts d.c. working. After 
100 hours exposure to a relative 
humidity of 100% at 40° C., power - 
factor is less than .1% and leakage 
at 100 volts d.c. not less than 5000 
megohms. 

All units are color coded in µµfd. 
by means of colored dots on the metal 
rim arranged in accordance with the 
following : 0 Black, 1 Brown, 2 Red, 

3 Orange, 4 Yellow, 5 Green, 6 Blue, 
7 Violet, 8 Gray, 9 White. Manufac- 
tured by the Centralab Div. of Globe - 
Union Inc., Milwaukee, Wisconsin. 

PHONO NEEDLE 
The Garod Radio Corporation has 

announced a new plan to help tide 
distributors and dealers over, until 
final victory on the battle front has 
been achieved, by the introduction of 
the new Garod Permatone Phono 
Needles. 

The needles are put in attractive, 
individual, three -color cards, easy to 
handle and easy to display. Along 
with them, Garod has prepared strik- 
ing, self -selling display cards, approx- 
imately 10x15 inches. In addition, 
consumer folders, printed in three 
colors are also on. the list of promo- 
tional helps. A quantity of these 
folders are supplied, free of charge, 
with a kit of 4 display cards. 

These Needles feature an exclusive 
"filter trap," which has a highly pol- 
ished; tempered surface. When it 
rides the groove, shock is absorbed 
and scratches are reduced to an im- 
perceptible degree. These needles 
are made to a special formula from 
rare metal alloys, with a velvet - 
smooth, non -corrosive tip to help min- 
imize noises. 

Designed to fit perfectly into the 
groove of the record, sidesway is pre- 
vented, vibration eliminated, and rec- 

ord wear and tear considerably re- 
duced. Garod Permatone Phono 
Needles are uniformly high in quality, 
and may be used on any type of pho- 
nograph and any make of record. For 
additional information, write to the 
Garod Radio Corporation, 70 Wash- 
ington Street, Brooklyn 1, New York. 
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THE 1944 
SIGNAL CORPS ISSUE 

- 

(FEBRUARY 1944) 

ANY weeks have been spent 
in preparing what promises 
to be the most outstanding 

issue of any radio publication ever to 
be presented. Since the appearance 
of the first U. S. Army Signal Corps 
issue of RADIO NEWS, November 1942, 
there has been an ever increasing de- 
mand for more complete details on 
this important military branch of the 
Army. 

The present war has demanded 
that new techniques be employed to 
give our soldiers the finest system of 
communications to be found any- 
where in the world. New branches 
have been added to the Signal Corps 

ing devices will be shown for the first 
time together with a complete analy- 
sis of their performance and charac- 
teristics. The American manufacturer 
will be able to study this material and 
get an accurate picture of the use of 
ceramics, metals and other materials 
used in the assemblies and parts of 
this captured equipment. 

The entire editorial contents will 
be prepared by the officers of the 
Signal Corps, all of whom are ex- 
perts in communications. Included 
will be articles covering the organiza- 
tion of the Signal Corps itself, pro- 
curement, distribution, engineering - 
crystals, wire and new telephone corn- 

Maj. General Harry C. Ingles, Chief Signal Officer of the Army, and Oliver Read, Managing 
Editor, RADIO NEWS, lay plans for forthcoming Special 1944 U. S. Army Signal Corps Issue. 

but little information has been given 
to the public as to the activities of 
these various branches. 

At this writing, 35 outstanding ar- 
ticles have been scheduled, with hun- 
dreds of exclusive photographs both 
in color and in black and white which 
depict the many functions of the 
Signal Corps at war. 

Information heretofore unpublished 
is being prepared, with dozens of spe- 
cial photographs taken at every major 
fighting front showing the Signal 
Corps personnel "getting the message 
through" under every conceivable 
condition. 

Many captured enemy radio trans- 
mitters and receivers and other signal- 
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munications inspection agencies - 
fixed, mobile, portable and telecom- 
munications equipment; the Signal. 
Corps in Combat -case histories, tech- 
niques, etc., in Alaska, on the Euro- 
pean Continent and in the Pacific; 
Army Pictorial Division, Training of 
Signal Corps Personnel, Meteorology, 
Lend -lease, Communications, Equip- 
ment, Operations, the Civilian's Place 
in the Signal Corps, Signal Units Sur- 
vey, Vehicular Equipment. Action 
shots of Signal Corps men and equip- 
ment, and charts, maps, and graphs 
will illustrate the articles. 

Two special pictorial sections of 
the Signal Corps personnel in action, 

(Continued on page 84) 

II 
T WILL be of great interest to 
members of "The Tube Collector 
Club" to learn that there has re- 

cently been completed for a national 
museum a complete, authentic set of 
replicas of the actual experiments 
carried on by Dr. Lee de Forest from 
the time he conceived the idea of the 
Audion and on through the bunsen 
burner open flame experiments which 
preceded the introduction of various 
types of terminals within the glass 
envelope of an evacuated tube. 

This exhibit comprises eighteen 
separate models terminating with the 
final success, namely . . . the "first 
grid," in the first tube. Unfortunately, 
no such thing as the actual "first ra- 
dio tube" exists today . . . not even 
any of the many similar or slightly 
modified hand made specimens that 
were turned out during the succeed- 
ing six or eight months, as these, and 
all other valuable historical data of 
de Forest's early experiments, were 
consumed in a fire on January 10, 
1908 Which completely destroyed the 
old thirteen story Parker Building on 
the corner of Fourth Avenue and 
Nineteenth Street, New York City, 
where in the attic, the first workable 
"three element vacuum tube" was 
born. 

Since the completion of this ex- 
hibit which also includes the various 
patents involved- covering nearly 
200 basic claims together with the 
reasons and logic used with each step 
-several ,other museums, clubs and 
tube companies have requested dupli- 
cate exhibits, but all such requests 
have, so far, been denied as it is de- 
sired to retain for posterity, 'merely 
the one exclusive exhibit. There 
have also been individual requests 
received and devised for reproduc- 
tions of the single, final replica . . . 

the one containing the likeness of the 
first "grid . . . wing . . . and carbon 
filament" mounted on a block similar 
to the reproduction of Edison's first 
electric lamp. 

In view, however, of the interest 
shown in The Tube Collector's Club 
of RADIO NEWS . . . the idea of 
making up a quantity of this single 
type for exclusive distribution among 
its members might be reconsidered 
providing enough interest in the mat- 
ter is displayed which would justify 
the making up of a certain number. 

What the cost of these individual 
(Continued on page 105) 
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(a)' (b) (c) 

Fig. 1 

(d) 

Fig. 1. Badges signifying Naval W/T rat. 
ings. Details given in accompanying text. 

Fig. 2. Naval Air Arm radio mechanics' 
badge. 

Fig. 3. Distinguishing badge worn by Naval 
Air Arm Observers, on their left sleeve. 

Fig. 4. Telegraphist Air Gunners' Badge. 

Fig. 5. (Top) Chief Wren Wireless Teleg- 
raphists' badge, worn on the collar of their 
jackets. (Bottom) Badge worn on the right 
arm by Petty Officers, Leading Wrens, Wren 
Wireless Telegraphists and Radio Mechanics, 

Britain's heraldry 
by H. W. BARNARD 

""Wireless World," London 

Budges and insignia, symbolizing the various 
ratings worn by Britain's radio technicians. 

' 

JRITAIN'S radiomen are justly 
proud of the part they have 
played in World War II. The 

speed of communication made pos- 
sible by modern apparatus in skilled 
hands is fully attuned to the tempo 
of mechanized war, as typified by 
400 -miles -an -hour aircraft, and fast - 
moving tanks. Above all, the tech- 
nicians can point to the achievements 
of radiolocation. 

In the dark days of 1940, this radio 
system of locating enemy aircraft 
played a decisive part in enabling the 
Royal Air Force to beat off the mass 
attacks of the Luftwaffe. 

Britain has now passed from the de- 
fensive to the offensive, and again 
radio technique is playing its all -im- 
portant role. Every Stirling, Lan- 
caster, or Halifax bomber that sallies 
forth to strike another blow at the 
heart of Germany is equipped with 
ten or a dozen radio sets. Moreover, 
as the offensive on the stronghold of 
Europe increases, radio plays a vital 
part in ship, submarine, plane, tank 
and armored vehicles. 

Now that United States radiomen 
are using their skill side by side with 
those of Britain, the badges worn by 
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Britain's technicians may interest 
American readers. The work these 
men and women do, and the badges 
indicated by that work in the navy, 
army and air force are described and 
illustrated in this article. 

In peace as well as in war an essen- 
tial section of the Royal Navy is the 
wireless telegraphy branch, for with- 
out it a ship has no means of long - 
distance communication. 

Junior ratings in the W/T branch 
are Boy Telegraphists, Ordinary Tele- 
graphists and Telegraphists (not 
trained operators) who wear badge 
(a) in Fig. 1. This is the basic de- 
sign for all wireless telegraphist 
badges. 

When proficient in the operation 
of the W/T gear in general use in 
His Majesty's ships, ratings are placed 
in the category of Trained Operator 
(W/T) and wear badge (b). 

A higher standard of technical 
training is given to Wireless Teleg- 
raphists 3rd Class, who may be the 
senior W/T rating in small ships and 
therefore must be well versed in the 
complexities of naval wireless pro- 
cedure. They wear badge (c). 

Wireless Telegraphists 2nd Class 

(e) (f) 

1r;) Fig. 4 

Fig. 5 
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r 

Fig. 6 

(a) First 

Fig: 9 

INN 

(b) Second 

(c) Third 
Fig. 10 

(a) First (b) Second 

(e) Third 
Fig. 11 

(a) Fig. 7 

(b) 

f'Z 
Fig. 8 
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Fig. 6. The Royal Signals Badge, 
colloquially known as "Jimmy." 

Fig. 8. The R.A.F. "Sparks" badge. 

Fig. 7. (A) The insignia of the R.E.M.E. 
(B) R.E.M.E. wireless badge worn em- 
broidered in red by Radio Mechanics 
and in white by Wireless Mechanics. 

Fig. 9. The Radio Observer's brevet. 

Fig. 10. Bands worn by First, Second, and 
Third Glass Radio Officers in Merchant Navy. Fig. 11. Airways Radio Officers' Insignia. 

(ratings below Petty Officer) wear 
badge (d). They are, in many cases, 
the senior W/T ratings on destroyers, 
and other of the smaller ships. 

Usually the senior W/T ratings on 
large destroyers (Tribal Class), cruis- 
ers, etc., are Wireless Telegraphists 
2nd Class (Chief Petty Officer ` and 
Petty Officer Telegraphists) who wear 
badge (e). There are comparatively 
few wearers of badge (f), which is 
that of Wireless Telegraphist 1st 
Class. They are Chief Petty Officer 
(C.P.O.) Telegraphists and Petty Offi- 
cer (P.O.) Telegraphists, who usually 
serve in Flag Ships and Capital Ships, 
and Leading Telegraphists of not less 
than four years' seniority. 

All the badges refererred to are em- 
broidered in red for working dress, 
but in gold for No. 1 dress. They are 
worn on the right arm with the ex- 
ception of that for C.P.O. Telegraphist 
which is worn on the lapels of the 
jacket. 

In all branches of the Navy, lead- 
ing ratings are distinguished by wear- 
ing an anchor on the left sleeve, and 
Petty Officer ratings by crossed an- 
chors surmounted by a crown in the 
same position. Chief Petty Officers 
wear, in addition to the badge of their 
branch on the lapels of their jackets, 
three gilt buttons on the cuff of each 
sleeve. 

With the growth of the Air Arm of 
the Royal Navy, there has been an in- 
crease in the ratings required for the 
maintenance of airborne radio equip- 
ment. This work is undertaken by 
Britain's Naval Air Arm Radio Me- 
chanics, who wear on the right sleeve 
of thier uniform a badge of the same 
basic design (Fig. 2) as Wireless 
Telegraphists in the Navy. 

Radio Mechanics serve on aircraft 
carriers and in Naval stations at home 

and abroad. In either case they are 
likely to carry out flight tests in order 
to be sure the equipment is function- 
ing satisfactorily under operational 
conditions. 

When proficient, ratings in this 
branch of the Naval Air Arm are ad- 
vanced to Leading Radio Mechanic 
and subsequently are eligible for pro- 
motion to Acting Petty Officer, Petty 
Officer and Chief Petty Officer. 

The operation of all naval airborne 
radio equipment, with the exception 
of that installed in single- seater fight- 
ers which, of course, is operated by 
the pilot, is normally the duty of the 
Observer or Telegraphist Air- Gunner. 
Nearly all Observers are now officers 
who, in common with all Naval Air 
Arm officers, are distinguished by the 
letter "A" worn in the curl of the 
Officer's gold lace on each cuff, while 
on the left sleeve is worn the Ob- 
server's badge as illustrated in Fig. 3. 
The Telegraphist Air -Gunner wears 
the seaman's class of uniform and 
has on his right arm the distinguish- 
ing badge shown in Fig. 4. 

There has been a growing tendency 
in the British Forces to replace men 
by women for non -combatant service 
in order that men released may be 
used for more active work. This is 
seen in the Navy, where members of 
the Women's Royal Naval Service 
(W.R.N.S.) are replacing men in 
shore establishments. 

There are two categories in the 
W.R.N.S. which handle radio appara- 
tus. They are Wireless Telegraphists 
and Radio Mechanics. The same de- 
sign of badge (Fig. 5) is worn on the 
right arm by both of these categories. 

W.R.N.S. Wireless Telegraphists 
are proficient operators and work at 
Naval shore radio stations in Britain 

(Continued on page 54) 
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Jobs 

SIG Sizes for ßSIG o 

The Model "U" shown above is 12" in diameter and rated 
at 1000 watts. The Model "L" is 4" in diameter and rated 

at 150 watts. Other models in this series of larger units 
are 10 ", 8 ", 6" and 5" in diameter and rated at 750, 500, 

300 and 225 watts respectively. These rheostats handle 
tough applications with ease. They provide permanently 

smooth, close, trouble -free control on big jobs. Made in single 
or tandem assemblies, in straight or tapered winding, 

from 25 watts to 1000 watts. 

Send for Ohm's Law Calculator 
Figures ohms, watts, volts, amperes 

-quickly, easily. Solves any 
Ohm's Law problem with one setting 

of the slide. Send only ¡Oc in coin. 

OHMITE MANUFACTURING 

December, 1943 

free! Catalog No.18 

Gives helpful information on 
Ohmite stock resistors, rheostats, 

chokes, and tap switches for 
all types of applications. 

CO., 4885 Flournoy St., Chicago 44, III. 
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Britain's Radio Heraldry 
(Continued from page 52) 

and abroad. In addition to operating the apparatus they 
occasionally maintain it. 

A comparatively new W.R.N.S. category is that of Radio 
Mechanic. A high standard of technical knowledge is re- 
quired of Women Radio Mechanics who are employed on 
the maintenance and repair of radio apparatus installed 
in planes of the Naval Air Arm. . 

The task of maintaining the British Army's lines of 
communication, whether by radio, wire, dispatch rider or 
visual signaling methods, falls to the Royal Corps of Sig- 
nals and unit signallers. As there is no distinctive badge 
for radio personnel of the Corps, the Royal Corps of Sig- 
nals badge (Fig. 6) is included, with its symbolic figure 
of communications, Mercury -the Greek messenger of the 
Gods, standing on a globe. The motto of the Corps, which 
was formed in 1920, is "Certo Cito" (Sure and Swift). 

In 1942 the formation of the Corps of Royal Electrical 
and Mechanical Engineers ( R.E.M.E.). brought together 
into one corps personnel from various units of Britain's 
Army who are concerned with the maintenance of elec- 
trical and mechanical equipment. This transfer included 
men and women who repair and maintain telecommuni- 
cations apparatus. Telecommunications is Britain's of- 
ficial comprehensive term for all radio and line communi- 
cation apparatus in use in the British Army. 

R.E.M.E. personnel who repair and maintain radar ap- 
paratus wear on their right arm a red embroidered wire - 
less flash, of the design illustrated in Fig. 7, on a navy 
blue background. Wearers of this badge are either Arma- 
ment Artificers (Radio) or Radio Mechanics. 

A badge of the same design, but embroidered in white, 
is worn by Armament Artificers (Wireless) and Wireless 
Mechanics. These men are responsible for the main- 
tenance and repair of radio and line communication ap- 
paratus which varies in size from the small pack sets 
carried by infantrymen to the complex transmitters and 
receivers fitted in modern tanks. 

Both badges are worn on the right arm; in the case of 
Warrant Officers on the forearm below the rank badge, 
by N.C.O.'s Non -Commissioned Officers above the rank 
chevrons and by other ranks on the upper arm below the 
formation sign, or other badges. 

Members of the Auxiliary Territorial Service (A.T.S.) 
in Britain are fast replacing men in many of the branches 
of the Army. This is especially so in radio. 

In the Royal Corps of Signals women are being em- 
ployed in signal offices as operators -wireless and line 
(colloquially known as "OWLS "). Their operating skill 
in both telegraphy and telephony is high. These Auxili- 
aries wear the Corps badge of Royal Signals above their 
left breast pocket. 

Many members of the A.T.S. wear the badge of the 
Corps of Royal Electrical and Mechanical Engineers above 
the left breast pocket of their tunics. Some of them have 
passed the requisite trade tests for Radio Mechanics or 
Wireless Mechanics and wear the same badge as their 
male counterparts in the Corps, with whom they are 
working side by side in repair workshops and on gun- sites. 

One of the best known radio badges (Fig. 8) is the 
"Hand and Lightning" worn by Râ.dio Operators in the 
Royal Air Force and Women's Auxiliary Air Force. 

Radio apparatus on British bombers, which in some 
planes includes 12 sets, is almost entirely under the 
control of the wireless operator. Air crew wireless oper- 
ators are usually Air -Gunners, and therefore, wear the 
Air Gunner (A.G.) brevet over the left breast pocket in 
addition to the "Sparks" badge on the right arm. Ground 
staff at Airfields who operate repair and maintain com- 
munication apparatus wear the same badge. 

A badge less frequently seen worn by members of the 
R.A.F. is the Radio Observer's brevet. (Fig. 9.) This is 
worn above the left breast pocket by commissioned and 
non -commissioned officers of air crews who handle spe- 
cial gear. Although the R.O. brevet has been superseded 

(Continued on page 109) 

54 

Building today in unlimited quantities 
the vital electrical and high frequency 
equipment for practically every phase 
of tha war effort, Amphenol, with this 
experience is also anticipating the great 
future of the electronics industry. 

New and unusual types of connectors 
-new and more efficient wiring sys- 

tems for high frequency currents- new 
and improved applications for polysty- 
rene and other plastic insulations - 
these and many other products of Am- 

phenol research will set new standards 
of performance, economy, and service 
in postwar industry. 

Now, for electrical war equipment - 
later, for peacetime applications -you can 

depend upon Amphenol quality. 

The 
Amphenol Cat- 

alog and Handbook 

lists and describes 
Amphenol A 1' 

Connectors, 
xigh- 

grequencY Coax 
and Twinax Cables, 

and other Radio and 

Electrical Products. 
A Tequest on Your 

letterhead 
willbring 

Your copY 

AMERICAN PHENOLIC 
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The Model "U" shown above is 12" in diameter and rated 
at 1000 watts. The Model "L" is 4" in diameter and rated 

at 150 watts. Other models in this series of larger units 
are 10 ", 8-", 6" and 5" in diameter and rated at 750, 500, 

300 and 225 watts respectively. These rheostats handle 
tough applications with ease. They provide permanently 

smooth, close, trouble -free control on big jobs. Made in single 
or tandem assemblies, in straight or tapered winding, 

from 25 watts to 1000 watts. 

Send for Ohm's Law Calculator 
Figures ohms, watts, volts, amperes 

-quickly, easily. Solves any 
Ohm's Lawproblem with one setting 

of the slide. Send only 10c in coin. 

OHMITE MANUFACTURING CO 

December, 1913 

Free! Catalog No.18 

Gives helpful information on 
Ohmite stock resistors, rheostats, 

chokes, and tap switches for 
all types of applications. 

., 4885 Flournoy St., Chicago 44, III. 
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Britain's Radio Heraldry 
(Continued from page 52) 

and abroad. In addition to operating the apparatus they 
occasionally maintain it. 

A comparatively new W.R.N.S. category is that of Radio 
Mechanic. A high standard of technical knowledge is re- 
quired of Women Radio Mechanics who are employed on 
the maintenance and repair of radio apparatus installed 
in planes of the Naval Air Arm. 

The task of maintaining the British Army's lines of 
communication, whether by radio, wire, dispatch rider or 
visual signaling methods, falls to the Royal Corps of Sig- 
nals and unit signallers. As there is no distinctive badge 
for radio personnel of the Corps, the Royal Corps of Sig- 
nals badge (Fig. 6) is included, with its symbolic figure 
of communications, Mercury -the Greek messenger of the 
Gods, standing on a globe. The motto of the Corps, which 
was formed in 1920, is "Certo Cito" (Sure and Swift). 

In 1942 the formation of the Corps of Royal Electrical 
and Mechanical Engineers ( R.E.M.E.). brought together 
into one corps personnel from various units of Britain's 
Army who are concerned with the maintenance of elec- 
trical and mechanical equipment. This transfer included 
men and women who repair and maintain telecommuni- 
cations apparatus. Telecommunications is Britain's of- 
ficial comprehensive term for all radio and line communi- 
cation apparatus in use in the British Army. 

R.E.M.E. personnel who repair and maintain radar ap- 
paratus wear on their right arm a red embroidered wire- 
less flash, of the design illustrated in Fig. 7, on a navy 
blue background. Wearers of this badge are either Arma- 
ment Artificers (Radio) or Radio Mechanics. 

A badge of the same design, but embroidered in white, 
is worn by Armament Artificers (Wireless) and Wireless 
Mechanics. These men are responsible for the main- 
tenance and repair of radio and line communication ap- 
paratus which varies in size from the small pack sets 
carried by infantrymen to the complex transmitters and 
receivers fitted in modern tanks. 

Both badges are worn on the right arm; in the case of 
Warrant Officers on the forearm below the rank badge, 
by N.C.O.'s Non -Commissioned Officers above the rank 
chevrons and by other ranks on the upper arm below the 
formation sign, or other badges. 

Members of the Auxiliary Territorial Service (A.T.S.) 
in Britain are fast replacing men in many of the branches 
of the Army. This is especially so in radio. 

In the Royal Corps of Signals women are being em- 
ployed in signal offices as operators - wireless and line 
(colloquially known as "OWLS "). Their operating skill 
in both telegraphy and telephony is high. These Auxili- 
aries wear the Corps badge of Royal Signals above their 
left breast pocket. 

Many members of the A.T.S. wear the badge of the 
Corps of Royal Electrical and Mechanical Engineers above 
the left breast pocket of their tunics. Some of them have 
passed the requisite trade tests for Radio Mechanics or 
Wireless Mechanics and wear the same badge as their 
male counterparts in the Corps, with whom they are 
working side by side in repair workshops and on gun- sites. 

One of the best known radio badges (Fig. 8) is the 
"Hand and Lightning" worn by Rádio Operators in the 
Royal Air Force and Women's Auxiliary Air Force. 

Radio apparatus on British bombers, which in some 
planes includes 12 sets, is almost entirely under the 
control of the wireless operator. Air crew wireless oper- 
ators are usually Air -Gunners, and therefore, wear the 
Air Gunner (A.G.) brevet over the left breast pocket in 
addition to the "Sparks" badge on the right arm. Ground 
staff at Airfields who operate repair and maintain com- 
munication apparatus wear the same badge. 

A badge less frequently seen worn by members of the 
R.A.F. is the Radio Observer's brevet. (Fig. 9.) This is 
worn above the left breast pocket by commissioned and 
non -commissioned officers of air crews who handle spe- 
cial gear. Although the R.O. brevet has been superseded 
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Building today in unlimited quantities 
the vital electrical and high frequency 
equipment for practically every phase 
of th% war effort, Amphenol, with this 
experience is also anticipating the great 
future of the electronics industry. 

New and unusual types of connectors 
-new and more efficient wiring sys- 

tems for high frequency currents -new 
and improved applications for polysty- 
rene and other plastic insulations - 
these and many other products of Am- 

phenol research will set new standards 
of performance, economy, and service 
in postwar industry. 

Now, for electrical war equipment - 
later, for peacetime applications -you can 

depend upon Amphenol quality. 

The Amphenol 
Cat- 

alog and Handbook 

lists and describes 
Amphenol A.N 

Connectors, High. 

grequency Coax 

and Twinax Cables, 

and other Radio and 

Electrical Products. 

A request on your 

letterhead`Nillbring 
your copy. 

ANMNit {N.iNFNCIIC CCIPOAATICN 
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OF ELECTRONICS. 
"A -N" CONNECTORS 

Army -Navy specification electrical connectors, manu- 
factured in every required size and type by Amphenol, 
are made for many applications -in electrical and com- 
munications systems of airplanes, tanks, ships -for spe- 
cial applications in the field of electronics. The use of 
Amphenol Connectors assures dependable service. 

AMPHENOL "A -N" CONDUIT AND FITTINGS 
Flexible aluminum and synthetic covered conduit to A -N 
specifications. Amphenol A -N specification conduit fit- 
tings include: ferrules, coupling nuts, adapters, cable 
clamps, straight and angle couplings -all necessary fit- 
tings for complete conduit assembly work. 

LOW -LOSS TRANSMISSION LINES 
Amphenol Coax and Twinax Cables with ultra low -loss 
Copolene B or beaded type polystyrene represent the 
ultimate in high frequency transmission lines -their use 
assures the uniform low -loss characteristics required 
in high frequency or micro -wave installations. Used 
with Amphenol Type 83 Coax and Twinax Connectors 
for perfectly balanced assemblies. 

AMPHENOL POLYSTYRENE 
Clear, transparent Amphenol polystyrene- custom ma- 
chined with special equipment under ideal production 
facilities -will save you waste and worry in fabrication. 
The useful combination of properties characteristic of 
this material offers unlimited advantage in the field of 
electronics. Also Amphenol polystyrene rods, sheets, and 
welding cement (Polyweld). 

COMPLETE CONDUIT AND WIRING ASSEMBLIES 
At the Amphenol plant, you find one of the most modern 
and complete wiring assembly departments. New equip- 
ment, specially trained operators, new approved meth- 
ods -turn out complete Amphenol cable assemblies, 
wiring harnesses, conduit assemblies -with speed and 
accuracy at moderate cost. 

ILLUSTRATED: 
Amphenol Coax and Twinax 
Cables equipped with Am- 
phenol Type 83 Connectors 
Machined Polystyrene and 
other plastic products. Am- 
phenol AN -3108 Connector 
with Amphenol Flexible Alu- 

minum Conduit 

CORPORATION CHICAGO 
IN CANADA: 

AMPHENOL LIMITED TORONTO www.americanradiohistory.com
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FROM the seat of a jeep an Army Radio Man writes: 
I have used all kinds of Headsets -and Murdock 

is the best. Murdock Headsets can take it!" 

That's why so many Military and Naval Communica- 
tions men request Murdock Radio Phones. 

This ability to stand up under toughest conditions is 
one reason why America's industrial leaders have used 
Murdock for 39 years of peace -time communications. 
With always dependable performance, Murdock Radio 
Phones guarantee you super- sensitive reception. Mes- 
sages come through undistorted - 
"clear as a bell" -free from disturbing 
noises. 

These famous headphones are pre- 
cision- engineered to make them the 
world's keenest radio ears. Get ready for 
the industrial war of tomorrow with 
the battle - tested Headset of today - 
MURDOCK! 

Get Complete Information on 
MURDOCK RADIO PHONES 

Write Dept. 49 for Catalogue! 

SUB -CON TRACTS 
INVITED 

We're busy with 
orders, but still have 
plant facilities for 
manufacturing more 
Radio Phones and re- 
lated parts on a sub- 
contract basis. If you 
need outside manu- 
facturing aid in this 
field, we invite your 
correspondence. 

Wm. J. MURDOCK CO. 
Chelsea, Massachusetts 

Saga of Vacuum Tube 
(Continued from page 31) 

was raised, a condition of permanent 
blue haze ensued. When blue haze 
was present not only was the amplifi- 
cation lowered and distortion high, 
but the device introduced noise.'65 
The life of the filament was very 
short, and frequent readjustment of 
the filament and plate potentials was 
required. The structure was flimsy 
and the bulbs were fragile. Individual 
bulbs differed greatly in their charac- 
teristics. 

Yet it would amplify, was remark- 
ably simple in operation, and to one 
trained in the then science of elec- 
tronics, gave immediate evidence of 
real promise. Arnold has testified 
that when he first saw it he was 
amazed and realized that he "had 
overlooked the wonderful possibilities 
of that third electrode operation, the 
grid operation in the audion. "66 He 
recognized that the presence of gas 
in the bulb, which de Forest had con- 
sidered essential to its operation, was 
a liability rather than an asset. He 
knew that in order to make the op- 
eration uniform and reliable the gas 
should be removed. This would con- 
vert the audion from a semi -gaseous 
thermionic tube into a pure electron 
discharge device. He also felt that 
the difficulties presented by the use 
of the tantalum filament could be 
overcome by the use of a cathode of 
the Wehnelt, or oxide -coated, type, a 
more copious generator of electrons 
and one which would operate at a 
comparatively low temperature. This 
would give an energy- carrying capac- 
ity, a stability, and life of operation 
more in keeping with practical re- 
quirements. The mechanical disad- 
vantages could be overcome by a 
suitable redesign of the element struc- 
ture. 

Arnold, and those in the laborato- 
ries who soon joined him in this work, 
were familiar with the technique of 
high evacuation. Arnold had been 
working since he joined the Western 
Electric Company on the mercury arc 
repeater, which required careful evac- 
uation even though it operated in 
the presence of positive ions, and pre- 
vious to that had been engaged in re- 
search work on high vacuum devices 
at the Ryerson Laboratory under Pro- 
fessor Millikan. Such scientists were 
also familiar with the literature on 
the Fleming valve and the Wehnelt 
cathode. 

The first improvement effected was 
not in the device itself, but in the cir- 
cuit in which it was used by de For- 
est. The improvement consisted in 
removing the series condenser in the 
grid circuit. This, although neces- 
sary for operation of the audion as a 
wireless detector, was the cause of 
blocking when the attempt was made 
to use the audion at telephone oper- 
ating levels. 

The next step was to improve the 
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Awarded for Excellence in Pro- 

Superbly engineered ... mechanically and electrically, 
DeJur wire -wound potentiometers perform their functions 
dependably. There's a DeJur potentiometer to fill your 
needs. Here, we illustrate a few ... however, we can and 
do produce these units to required resistances. We will 
gladly furnish technical data upon request. 

úr msco rórpor =ión 
duction and Quality of Material S H E L T O N, CONNECTICUT 

NEW YORK PLANT : 99 Hudson Street, New York City * CANADIAN SALES OFFICE: 560 King Street West. Toronto 

December, 1913 57 
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We live in an age of routine miracles- gigantically 
planned to meet the supreme challenge of wartime 
necessity. Permoflux Dynamic Headphones have cast 
their outline in the progress of communications -hove 
attained a performance standard of unmatched effi- 
ciency and complete dependability. The horizons of 
tomorrow will spotlight the Permoflux developments 
of today! 

Buy WAR BONDS For Victory! 

CORPORATION 
4916 -22 W. Grand Ave., Chicago, III. 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS,_,: 
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mechanical construction of the device. 
This was done by adding a glass "ar- 
bor" to the element assembly to in- 
crease its rigidity. Figure 64 shows 
one of the audions so reinforced. The 
next change made was to increase 
the plate area, which was accom- 
plished by the addition of a second 
grid and plate assembly, thus produc- 
ing the tube shown in Figure 65. 

Up to this point, the changes made 
were comparatively easy to accom- 
plish. The next steps were not so 
easy. 

Work, meantime, had been begun 
on a theoretical and experimental in- 
vestigation of the audion to determine 
its mode of operation and characteris- 
tics. At the same time, the prob- 
lems involved in obtaining the needed 
higher vacua and developing a suit- 
able commercial oxide -coated fila- 
ment or cathode were attacked simul- 
taneously, by Dr. Arnold and his as- 
sociates. The technique of obtaining 
high vacua by the use of liquid air 
and charcoal, which had been devel- 
oped by Sir James Dewar, could not 
be used, because there were no facili- 
ties available in the vicinity for ob- 
taining the requisite quantities of 
liquid air and the problems of its 
transportation had not yet been 
solved. 

Within a month of the time Arnold 
first saw the Audion, one of his as- 
sistants working in accordance with 
his instructions had succeeded in 
"cleaning up" or increasing the vac- 
uum by electrical means in one of 
the audions. This increase in vacuum 
was sufficiently great so that the tube 
could be operated as a pure electron 
discharge device up to a plate poten- 
tial in excess of 80 volts167. 

In 1912 the Gaede Molecular Pump 
was placed on the market by a for- 
eign manufacturer. This pump was 
capable of producing vacua of the or- 
der of 0.00001 mm. of mercury, and 
would remove vapors as well as gases 
from the space being evacuated. One 
of these pumps was secured as soon 
as possible, and by its use tubes were 
made which could be operated at plate 
voltages in excess of 200 volts with- 
out harmful ionization. That is, they 
were pure electron- discharge devices. 

Development of the oxide -coated 
filament progressed at such a rate 
that by the middle of 1913 there had 
been obtained a preliminary form of 
such a filament with a laboratory life 
of 1,000 hours. 

In the fall of 1913 the problems of 
making a satisfactory high vacuum 
telephone repeater had been solved to 
such an extent that a field trial of the 
device could be made. Accordingly, a 
trial installation was made at Phila- 
delphia on a toll circuit between New 
York and Washington. The high vac- 
uum tube repeater was actually 
placed in service on this trial basis on 
October 18, 1913, and it was probably 
the first high vacuum tube amplifier 
to go into service in the annals of 
electric communications. 

The vacuum tubes used in this re- 
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DON'T BE MISLED! 
r 
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MPARE BEFORE YOU BUY! 

RE ARE THE FACTS 

You've never seen any Radio 
Book like Ghirardi's RADIO PHYSICS 
COURSE- because there isn't any other like it at 
any price! It is larger, better illustrated, more complete, easier 
to understand -and starts right at the beginning with over 300 of its 972 
pages devoted to complete explanation of essential Electrical fundamentals alone! 
EVEN IF YOU DON'T KNOW ANY- 

THING ABOUT RADIO! 
This big book takes no previous Radio knowledge for 
granted. Here, for instance, is a letter from K. Chee of Pretoria, South Africa, which is typical of thousands re- 
ceived from all over the world: "A little while back, I had 
no knowledge of Radio whatsoever. I had tried to learn 
through a few textbooks but gave it up -until I took 
another chance and wrote to you for RADIO PHYSICS 
COURSE. In three months I had mastered the contents 

and if it were not for your book. I would not be a 
Radio Expert today. I only wish I could shake hands with 
Mr. Ghirardi personally. Thanks a million for your 
assistance!" 

SCOPE OF 36 COURSES IN ONE 
BIG BOOK 

Actually, Ghirardi's RADIO PHYSICS COURSE 
gives you the scope of 36 different courses in one 
-packed into an easy -to-follow 972 -page book 
with 508 clear illustrations. and 856 self -testing 
review questions. What other books and courses 
skim over, it explains fully so you cannot fail to 
understand. That's why both civilian and mili- 
tary Radio -Electronic Instructors everywhere 
report that their students learn far more quickly 
and easily from this than from any other Radio 
text. 

A $50 VALUE FOR ONLY $5 COMPLETE! If you bought this big book as a course, you 
might easily expect to pay $50 or more for such complete instruction. You buy it complete, however, 
for only $5. Get started at once by mailing the coupon-TODAY! Our MONEY -BACK GUARAN- 
TEE enables you to examine this great book for 5 days -and then get every cent of your money back if 
you're not more than satisfied! 

A POWERFUL SERVICING 

1300 pages 
706 illus. 
Price $5 

MODERN RADIO 
SERVICING...Ghlr- 
ardi's Modern Radio 
Servicing is the only 
single, inexpensive 
book that gives a 
thorough and easily understandable 
course in radio repair 
work, including an 
explanation of all 
Radio test instru- 
ments; receiver trou- 

ble- shooting procedure; 
circuit analysis; parts 
testing and repair; main - 
tenance, etc. 1300 pages 
with 706 illus., 720 self - 
review questions, 766 dif- 
ferent topics! Only $5 
complete ($5.50 foreign). 

COMBINATION 
RADIO TROUBLE- SHOOTER'S 
HANDBOOK . 
This big 744 -page 
book is a complete 
guide to trouble diag- 
nosing, locating, and 
fast repairing on 
practically every 
type of Radio re- 
ceiver. Eliminates ex- 
tensive testing - 

helps you do two jobs 
in time normally required 
for one -repair cheap sets 
profitably - substitute 

744 pages 
(manual - 

size) 
available tubes and 75 sections parts 

152 illus. properly -train new help - 
Price $5 ers, etc. Pays for itself 

first time you use it! 

REPAIR ANY KIND OF 
RADIO EQUIPMENT 

PREPARE YOURSELF FOR A BETTER J08 AT HIGHER PAY 
IN THE RADIO- ELECTRONIC FIELD 

December, 1943 

Ghirardi's famous RADIO PHYSICS COURSE 
has been used to give more people their basic 
Radio-Electronic training than any other ever 
published. It is more widely praised by the men 
who have had to learn Radio quickly (and from 
"scratch ") in the armed forces -and by men 
who have already obtained good paying Radio- 
Electronic jobs in industry! Nine out of ten of 
them (as proved by a recent survey) will tell 
you that Ghirardi's famous RADIO PHYSICS 
COURSE is unquestionably their first choice as 
the easiest -to-learn from, most thorough and 
inexpensive Radio book on the market. 

So sure are we that RADIO PHYSICS 
COURSE is the best in the field that we offer 
you the unqualified 5 -day MONEY -BACK 
GUARANTEE stated below. No matter what 
kind of Radio Training you may be offered - 
see it before you buy it! Compare it page for page, 
instruction for instruction, with what Ghirardi 
gives you for only $5. 

UNSOLICITED TESTIMONIALS 
Nine of my friends have had me get them this 

book, and all praise it as much as I do." M. L. 
Birkett, Aircraft Radioman, Tulsa, Okla. 
"To me, this book has really been my instructor. 
With its aid, I passed the Army Communica- 
tions Cadet exam." Pfc. B. Bragin, Scott Field, 
Ill. 
"I owe my Corporal stripes to Mr. Ghirardi and 
his Radio Physics Course!" Cpl. A. Greenfield, 
Radio Repair, Ft. Dupont, Del. 

... AND WE HAVE HUNDREDS MORE! 

YOUR MONEY BACK . .. 
If Ghirardi's big 972 -page Radio Physics Course doesn't 
teach you the fundamentals of Radio and Electricity 
faster, easier, and at less cost than any other book! 

elm am r II s - - 
232 Madison Ave., New York 16 
RADIO TECHNICAL Division of FARRAR & RINEHART, Inc., Dept. RN123, 

N. Y. 
Enclosed fine $ for books checked; or send C.O.D. for this amount 

plus postage. If I am not fully satisfied, I may_ return the books within 5 days and , receive my money back. 
RADIO PHYSICS COURSE 3rd. Edit. RADIO TROU- 

BLESHOOTER'S HAND- 
BOOK $5 ($5.50 foreign) 

MODERN RADIO SERVIC- 
ING $5 (55.50 foreign) 

S. ($5.50 foreign) 
SPECIAL MONEY -SAV- 
ING COMBINATION - 
Modern Radio Servicing 
with the Handbook, $9.50 
($10.50 foreign) 

Name 
Address 

City (and Dist. No.) State 

MAIL THIS NOW! 
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The Newest Development 

in Military Headsets I 

This new headset was designed to 

fit under the new helmet that pro - 

tects the soldier's head and neck. A 

small soft plug fits into the ear, pro- 

viding a more effective seal against 

outside noises. Because the plug type 

earpiece focuses the sound directly into 

the ear, these new receivers have a tre- 

mendously higher fidelity of response. The 

inserts are made of neoprene, thus requiring 

almost no strategic material. Now a complete, 

all- purpose headset may be issued to each tele- 

phone and radio operator individually. 

These new headphones are manufactured under 

the most rigid Signal Corps specifications. They are made 

to operate at 40° below zero and 170° above zero ... and in 

the extremes of arid to the most humid climates. 

Power requirement is much less than required by the older 

type of headset. The response is very flat and is uniform 

within 8 Dbs from 400 to 2200 cycles and approximately 

15 Dbs from 100 to 3500 cycles. Produces an average of 

10 dynes cm2 at an input of 6 microwatts. 
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Consolidated Radio's modern mass production 
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peater were known as "Type A" and 
a photograph of one of them which is 
still preserved in the Bell System His- 
torical Museum is shown in Figure 
66. The type "A" was an unbased 
spherical tube about 2% inches in 
diameter and was double -ended. The 
stem and press at one end carried the 
filament, which was A shaped, the 
apex being supported by a wire ex- 
tending upward from the press. The 
filament was platinum coated, in the 
case of this particular tube, with bari- 
um nitrate. It was approximately 
'/s inch high and the lower ends were 
about % inch apart. The plate and 
grid assemblies were supported from 
the stem and press at the opposite end 
of the tube to the filament assembly, 
and were kept rigid by the use of 
glass arbors, one for each grid -and- 
plate. The plates were approximately 
11 /s inches high and were of nickel. 
The grids were made by welding hair- 
pin- shaped loops onto a narrow sup- 
porting strip. The grid was approx- 
imately 5/8 inch wide by 11/4 inches 
high. Nine hairpin loops were used, 
hence the grid had eighteen laterals. 

After a short period of use the type 
"A" tube was superseded by the type 
"B." This tube was an improvement 
over the type "A" in several ways. 
The filament was somewhat larger 
and was of twisted platinum ribbon. 
The most noticeable difference was in 
the grid structure. Each grid was 
made up of eight horizontal wires, 
evenly spaced in a vertical direction 
and welded to two upright supports. 
This construction became known as 
the "ladder- type" grid, and was ex- 
tensively used up to a few years ago 
by the Western Electric Company. 

Early in 1914, it became apparent 
that the use of unbased tubes was 
unsatisfactory, and steps were taken 
to provide a suitable base and mount- 
ing socket for these tubes. The first 
based tubes were known as type "M" 
tubes (M- mounted), and the socket 
shown in Figure 69 was a heavy cast 
brass affair, similar to that previously 
used for the mechanical repeater. 

A photograph of a type "M" tube 
(set in a display mounting) is shown 
in Figure 70. The base was a heavy 
machined brass affair, equipped with 
four studs on the bottom, and a bayo- 
net locking pin on the side. The four 
studs pressed against corresponding 
springs in the socket when the tube 
was inserted, thus completing the 
electrical connections required. This 
arrangement made for facility in re- 
placement of the vacuum tube ele- 
ments. 

Vacuum tube repeaters were util- 
ized for very long distances for the 
first time when the transcontinental 
telephone line, New York to San 
Francisco, was opened on January 15, 

1915. At that time the type "M" 
tubes were used. They operated at a 
filament current of 1.35 to 1.55 am- 
peres at a voltage of approximately 4. 

The normal plate voltage was 100 
volts, plate current 10 to 15 milliam- 
peres, amplification factor 5, and in- 
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1 Loud Speakers and Their Use 

2 Superheterodyne First Detec- 
tors and Oscillators 

3 Half -Wave and Voltage 
Doubler Power Supplies 

4 Vibrators and Vibrator 
Power Supplies 

5 Phono -Radio Service Data 

Automatic Tuning 

7 Frequency Modulation 
8 Television 

9 Capacitors 

10 Practical Radio Noise Sup- 
pression 

11 Vacuum Tube Volt Meters 

12 Useful Servicing Information 

13 Receiving Tube Character. 1 
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PACKED FROM COVER TO COVER WITH PRACTICAL INFORMATION 

In This Book 
Practice and Theory Join Hands 

To Help You - 
The New MYE TECHNICAL MANUAL is a magnificent wartime 
aid for radio servicemen, engineers, amateurs and experimenters. 
Helps you make the most of available components. 

Written simply in down -to -earth English that gives both radio 
theory and practice, presenting the latest technical information. 
Applies to your every day servicing problems -a handy companion 
for the work bench -indispensable for quick solutions to the home 
set difficulties you must overcome to "Keep 'em listening." 
408 pages, 81/2 x 11 inches, profusely and accurately illustrated, 
durably bound in hard cloth covers. 

Invaluable -if you are a veteran -because it contains much data 
heretofore unpublished; if you are new at the business- because it 
is so easy to understand, as well. 

Your nearest Mallory Distributor will supply you. 
Price $2.00- while the supply lasts. 

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

Instantaneous communication ... 
aural and visual ... beneath and on the sea, on land, and 

in the air ... is the most striking feature of this war. We 

literally command an army of electrons. 

At the heart of electric communications is the trans- 

former that speeds the rush of the electrons. The war job 

of Stancor transformers is to organize armies of electrons 

for battleground communication. When peace comes, this 

electric energy ... with a host of startling new applica- 

tions ... will revolutionize industrial processes and products. 

Stancor engineers are planning ahead to anticipate the 

needs of this post- victory revolution. 

STANCOR 
S T A N D A R D 1 R A N S F O R M E R CORPORATION 
1500 NORTH HALSTED STREET CHICAGO 

Manufacturers of quality transformers, reactors, rectifiers, 
power packs and allied products for the electronic industries. 

ternal plate impedance about 5000 
chms. The useful life of about 400 
hours was well in excess of that of the 
de Forest Audion. 

Theoretical studies indicated, how- 
ever, that this life could be consider- 
ably improved by an increase in the 
electron emitting area of the filament, 
which would permit operation at a 
lower filament temperature and still 
give the required thermionic emission. 
Hence, a new tube, which came to be 
known as the type "L," was designed 
and was first produced on a commer- 
cial scale in 1915. The type "M" was 
still made, for replacement purposes. 

A photograph of one of the early 
type "L" tubes is shown in Figure 71. 
It will be seen that the filament 
length has been approximately dou- 
bled, resulting in doubled emitting 
area. Other changes in design have 
also been made. The grid has been 
changed from 8 to 9 laterals, and the 
bracing of the plates is different. This 
tube had a life of about 4,500 hours, 
which was eleven times that of its 
predecessor the type "M," and fifty to 
100 times that of the Audions orig- 
inally submitted to the Telephone 
Company by de Forest. 

The first type "L" tubes carried no 
patent marking. Late in 1915 patent 
markings began to be applied. The 
markings were steel- stamped in 1,16 

inch high characters on the base shell. 
One of the tubes having this patent 

marking on the base is shown in Fig- 
ure 72. There was also a serial num- 
ber on each bulb, applied with a rub- 
ber stamp and "diamond ink." 

About the middle of 1916 the use of 
the letter designations was officially 
abandoned, and code numbers similar 
to those assigned to identify other 
types of telephone apparatus were 
given to repeater tubes. The type 
"M" became the "101A" and the type 
"L" the "101B." 

The reader will note that the letter 
designations were officially abandoned. 
Such official action did not, however, 
change the mental processes of those 
who had become familiar with the 
letter terminology, and today, some 
thirty years later, we hear even the 
younger generation of telephone en- 
gineers refer to the 101 types as "L 
tubes." 

These tubes were first known as 
"Telephone Repeater Elements." 
Later, in 1917, the name was changed 
to "Repeater Bulb." These names 
were used rather than "Vacuum Tube" 
to differentiate the tubes made for 
telephone repeater use from those 
made for the U.S. Government and 
other non -telephonic applications. 
These latter were officially known as 
"Vacuum Tubes." This nomenclature 
was used until about 1922, when the 
term "Vacuum Tube" was applied to 
all such devices no matter for what 
use they were intended. 

Captions for Illustrations 
Figure 61. Arnold Mercury Arc 

Telephone Repeater, mounted in 
swinging bracket. (1914) Photograph 
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some of safety and some of danger...all are aids to navi- 
gation of the airways- the "Highways Of The Air". 

Another symbol - the trademark of 
RADIO RECEPTOR CO., INC.- stands for advanced de- 

sign, honesty in manufacture and reliability of operation 
on all types of airline and airport radio equipment. 

AIRPORT TRAFFIC CONTROLS 
RADIO RANGES MARKERS LOCALIZERS 
COMMUNICATION TRANSMITTERS AND RECEIVERS 

Please do not ask us now for catalogs or technical literature be- 
cause all of our efforts are concentrated on war work. We shall, 
however, have off the press shortly an interesting non- technical 
booklet, "HIGHWAYS OF THE AIR ", which we will send on request. 

EXECUTIVE OFFICES, 251 WEST 19th STREET, NEW YORK 11, N.Y. 

Keep It Up-Buy More War Bonds AjO A p 
A a 

010_ "70_ 
* Awarded for Meritorious eO 

NAT( on the Production front 

SINCE 1 9 2 2 I N 
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t ;Yee lawootaot 299 
óu444* Flallicrpfters 

THE SCR -299 helped pave the way for the Allies in the 
Mediterranean theatre from El Alamein to Italy. On what- 
ever front the Allies are fighting, the SCR -299 will be a 
familiar sight to our fighting men. 

It is a versatile transmitter unit and operates successfully 
under the most severe conditions. Englewood cable connec- 
tors and accessories help maintain successful operation of the 
SCR -299, and are proud to be a part of this valuable weapon. 
ADDITIONAL EQUIPMENT FURNISHED FOR THE SCR -299 BY ENGLEWOOD:. 

SPEAKING TUBE ASSEMBLY TROUBLE LAMP ASSEMBLY 
GROUNDING JUMPER AND LEADS POWER CABLE REEL 

ENGLEWOOD ELECTRICAL SUPPLY CO. 
325 N. LAFAYETTE BLVD. 5801 SO. HALSTED. ST. 120 N. FIRST STREET 
SOUTH BEND, INDIANA CHICAGO 21, ILLINOIS ROCKFORD, ILLINOIS 
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courtesy Bell Telephone Laboratories. 
Figure 62. Experimental installa-, 

tion of Arnold Mercury Arc Repeaters 
on transcontinental telephone line. 
Photograph courtesy Bell Telephone 
Laboratories. 

Figure 63. Large single grid single 
plate Audion submitted to. the Amer - 
içan Telephone and Telegraph Com- 
pany by de Forest for consideration 
as á telephone repeater element. 
(1912) Photograph courtesy Bell Tele- 
phone Laboratories. 

Figure 64. First modification of the 
de Forest Audion by Western Electric 
Company. A glass arbor has been 
added to promote rigidity of the ele- 
ment structure (1913). 

Figure 65. Second modification of 
de Forest Audion by Western Electric 
Company. Double grid and plate as- 
semblies, supported by glass arbors. 
This tube had lower impedance and 
passed greater plate current than that 
shown in Figure 64. Photograph 
courtesy Bell Telephone Laboratories. 

Figure 66. Philadelphia Audion No. 
64. This is a sample of the first high 
vacuum tube, designated type "A," 
made by the Western Electric Com- 
pany. This particular tube was used 
as a telephone repeater in commer- 
cial service at Philadelphia in October 
1913. Bell System Historical Museum 
Exhibit. Photograph courtesy Bell 
Telephone Laboratories. 

Figure 67. Double -ended type `B" 
high vacuum tube. This is the first 
type to use the "ladder" grid, char- 
acteristic of the early Western Elec- 
tric tubes. Photograph courtesy Bell 
Telephone Laboratories. 

Figure 68. Single ended type "B" 
tube, set in wooden base for display 
purposes. Later construction than that 
shown in Figure 67. Photograph 
courtesy Bell System Historical Mu- 
seum. 

Figure 69. Cast brass socket used 
by the American Telephone and Tele- 
graph Company for the first based re- 
peater tubes (1914). 

Figure 70. Western Electric type 
"M" tube, the first high vacuum based 
telephone repeater tube (1914). Later 
designated as "101A Telephone Re- 
peater Element." Photograph cour- 
tesy Bell Telephone Laboratories. 

Figure 71. Western Electric type 
"L" repeater tube (1915). This was 
later designated as the "101B Tele- 
phone Repeater Element." Note in- 
creased length . of filament as com- 
pared with type "M." Photograph 
courtesy Bell Telephone Laboratories. 

Figure 72. Early Western Electric 
type "L" or 101B Telephone Repeater 
Element, showing patent markings 
applied to base (1915). 

References 
165. Transcript of Record -General Elec- 

tric Company vs. De Forest Radio Company. 
U. S. Circuit Court of Appeals. 3rd Dis- trict -Nos. 3799, 3800, 3801 -March term - 
1928. Testimony of E. H. Colpitts, pp. 497- 
500. 

166. See reference 165. Testimony of H. 
D. Arnold, p. 556. 

167. See reference 165. Testimony of H. 
D. Arnold, pp. 601 -604. 
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76éM DWEST 
RADJO v 

FOR ADS LIKE THIS 

%Its 
N11 MIDWESi 

:.eRy t° BUY MORE 

WAR BONDS 

SEND FOR 

FREE 
CALENDAR 
An attractive 4 -color calendar with 
International Time 
Calculator will be 
sent FREE on your 
request if accom- 
panied by 10c in 
stamps or coin for 
which we will 
send you a War 
Savings Stamp. 

TO all its old friends and customers . . 

and to the rising generation, too, Midwest Radio Corporation 
makes this pledge: Once Victory has been won ... once the needs of 
our Armed Forces for radio and electronic instruments has been 
met and production for civilian demands is approved ... Midwest will 

again be back with its world- famous Factory -To -You plan for buying 
highest quality radio and electronic equipment -at a saving up to 50 %. 

Watch MIDWEST RADIO ... After Victory! 

MIDWEST RADIO CORPORATION 
DEPT. ESTABLISHED CINCINNATI, OHIO. 1920 

December, 1943 
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Where space is a fac- 
tor ... where power 
consumption must 
be at a minimum... 
Zenith Microtubes 
are recommended... 

i 

2 3 

APPLICAT IONS 

Pocket Radio Receivers 

Wearable Hearing Aids 

Noise Level Indicators 

Geophysical Applications 

Meteorological Services 

Beacon Light 

Relay Circuits 

Two Way Communication 

Devices 

Radiation Meters 

Physchiatric Devices 

Light Intensity Meters 

Vacuum Tube Voltmeters 

Aircraft 
Intercommunication 

Concealed Sound Pickups 

A Booklet containing technical data on Zenith 
Microtubes is available at the factory. 

RADION IC PRODUCTS EXCLUSIVELY 
World's Leading Manufacturer 

ZENITH RADIO CORPORATION 
6001 DICKENS AVENUE MICROTUBE DIVISION CHICAGO 39, ILLINOIS 
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A -F Oscillator 
(Continued from page 34) 

for nominal 10,000 -ohm output, or to 
the cathode of V which is unbypassed 
in line with the heavy degeneration 
provided by C;, RM, R and other 
unbypassed cathode and screen resis- 
tors. This type of non -inductive out- 

Fig. 6. Square -wave output. viewed 
at 200 cycles, is close to ideal. 

put circuit is preferable to an output 
transformer, which would be al- 
most impossible to build for such a 
wide frequency range in any case. 

In sine -wave operation, since V, is 
voltage fed through R,,, no power is 
drawn from the oscillator itself, and 
consequently, neither adjustment of 
output level by R,,, variation in load 
character, or impedance can operate 
to seriously disturb either frequency 
calibration or stability. 

In square -wave operation, R is 
turned full on, cathode resistor R. of 
V, is short -circuited, and V, draws 
some small power from the oscillator 
(on the order of a few microwatts). 
Being substantially constant, this 
power drain causes a slight shift in 
oscillator frequency which is so small 
as to be negligible. Square -wave out- 
put is a maximum and not variable - 
which appears to be a little disad- 
vantageous in amplifier or communi- 
cation circuit testing in everyday use. 

In this instrument, exactly one sin- 
gle- pole -single -throw toggle switch 
had to be added to get square waves 
where only sine waves "grew" before 
-coupled with adroit selection of cir- 
cuit constants and voltages. What 
happens is that when the bias V, is 

Fig. 7. Effect of 20 -cycle square -wave ap- 
plied to a good push -pull a -f amplifier 
under test. Decay of upper trace indicates 
poor low- frequency response, while flatter 
lower trace shows both amplifier un- 
balance and better low- frequency perform- 
ance of one side of the push -pull amplifier. 

shifted from negative to zero, V, be- 
comes a limiter, or clipper as in con- 
ventional FM receivers, and operates, 
through saturation, to clip of both 
positive and negative peaks of the ap- 
plied sine wave. The result is the 
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REC4"0 

There will be many new uses for Triplett 
Instruments when industry turns again to 
peace. And new Triplett Instruments will 
meet the needs then developed by a more 
comprehensive application of Electronics. 
But one old Triplett principle will be even 
more valuable: Precision, durability, fair 
prices - qualities practical men respect. 
THE TRIPLETT ELECTRICAL INSTRUMENT CO. 

BLUFFTON OHIO 

TRIPLETT 
MODEL 645 PORTABLE 

The hinged cover provides protection to 
instrument glass during carrying. Espe- 
cially important when carried with other 
equipment. Opens flush and provides a 
smooth case open or closed. 

The molded mechanical shield excludes 
dust, and allows replacement of plug -in 
thermocouples or rectifiers without ex- 
posing sensitive mechanism of instru- 
ment. Also, it protects the movement 
from possible damage when the case 
is open. 

The Plug -in feature permits pre -cali- 
bration of thermocouples or rectifiers. 
Plug -in units are interchangeable. No 
recalibration of the instrument is re- 
quired. In case of burn -out of a thermo- 
couple or a rectifier a new one may be 
secured and replacement effected without 
returning instrument to factory. 

For additional engineering information 
on Model 645 and other instruments of the 
same case style write for 645 data sheet. 

BUY WAR BONDS AND STAMPS 
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NEEDED TODAY 

wail& ofe 
WITH Allied armies on the march and the retreating 

Axis forces destroying all existing facilities, the need for 
telephone communications systems is soaring. 

The record of the telephone equipment manufacturing 
industry in this war should be a sufficient guarantee that 
our fighting men will continue to get what they need, 
regardless of the enormity of the job. 

The men and women at "Connecticut" have made a rec- 
ord that stands out even in an industry famous for its 
wartime accomplishments. 

We submit the record we are compiling now, as evidence 
of ability to serve postwar America. We are glad to consult 
with manufacturers seeking help on electronic or electrical 
product developments - also with engineers who have 
developed ideas that might round out our postwar plans. 

CONNECTICUT TELEPHONE & ELECTRIC DIVISION 

MERIDEN, 

Mu lCAN 
N ÚSTR /IS 

CONNECTICUT 

Engineering, Development, Precision Electrical Manufacturing 

© 1943 Great American Industries, Inc., Meriden. Conn. 
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square wave of Fig. 6. Shorting R,,, 
to get square -wave output, automat- 
ically eliminates the inverse feedback 
used to improve sine -wave perform- 
ance of the amplifier V3, V,. This 
raises the gain of V, sufficiently to 
maintain square -wave output prac- 
tically identical with sine -wave out- 
put voltage, and does no harm, as 
seen from Fig. 6, which, typical for 
the range of the instrument, shows 
close to an ideally square wave at 200 
cycles -the slight departure there- 
from in the form of low- frequency 
distortion is due to the oscilloscope 
used. But that is a story in itself, 
for the unsuspected things which a 
square -wave oscillator will show up 
in otherwise supposedly perfect com- 
munication systems will prove amaz- 
ing-it did in the development of this 
instrument, in terms of the several 
quite good oscilloscopes used to test 
it. 

The process of examination of the 
frequency response with a sine -wave 
source, while essential to some activ- 
ities, is slow and cumbersome, in- 
volving as it does a succession of gain 
measurements made throughout the 
frequency range of the amplifier, or 
other device, under analysis. Using 
square waves instead of sine, the proc- 
ess is the exact reverse, fast, easy, 
and at the same time capable of re- 
vealing faults almost completely un- 
determinable by the usual method. It 
is not the purpose of this paper to ex- 
amine this most profitable field for 
investigation in any detail, but rather 
to refer the interested reader to Capt. 
Gilbert Swift's most informative paper 
in the Feb., 1939 issue of COMMUNI- 
CATIONS magazine. Yet, Figs. 6, 7, 
and 8 are suggestive of the merit of 
square -wave analysis which, the writer 
feels, will gain rapidly in popularity 
and application. 

Fig. 5 shows typical sine -wave out- 
put of the new oscillator, as observed 
at 200 cycles. This is a good, distortion - 
free sine wave, customary flicker on 
the oscilloscope screen accounting for 
the slight fuzziness of the photograph. 
Fig. 6 is the square -wave output, in 
which all conditions were the same as 
in Fig. 5 except oscilloscope amplifier 
gain was reduced to eliminate photo- 
graphic oscilloscope distortion. 

Connecting the oscillator to a good 
amplifier, and applying 20 cycle 
square -wave output to it, the pattern 
of Fig. 7 was observed on the oscillo- 
scope. The downward bend of the 
upper trace indicates low -frequency 
attenuation as might be expected. In 
a single -tube amplifier, the bottom 
trace would appear practically iden- 
tically bent, but in the particular 
push -pull amplifier, under test, signifi- 
cant unbalance between the two sides 
of the push -pull stage existed at the 
lowest frequency used, hence the dif- 
ference in positive and negative 
traces. Fig. 8 illustrates the slight 
high frequency attenuation which 
was revealed when a 20,000 cycle 
square wave was applied to this same 
amplifier, rated at 2,000,000 cycles. 
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MCELROY does it again! 

NEW MiE ROYWHEATSTONE CODE TAPE PERFORATOR 

Aware of the need for an instrument that would provide more efficient marine 
radiotelegraph communications, Ted McElroy* and his creative engineers have per- 
fected the Model PFR -443 Wheatstone Code Tape Perforator. 

Speed limitations of hand sending coupled with certain restrictions of manual 
operation have oftimes proved costly in time, money, and lives. Now, because of 
precise electrical and mechanical features, this new Perforator practically eliminates 
the human margin of error. These prepared tapes feed through automatic radio 
telegraph transmitters. 

Simple to operate, the PFR -443 performs automatically or semi -automatically. Any- 
one with a basic knowledge of signal codes can prepare tapes cleanly and accu- 
rately at speeds up to 50 words per minute ... not only in International Morse, but 
in all other codes used throughout the world. Wheatstone Perforated Tapes also 
serve as file records of all transmissions. Additional information may be obtained 
by writing to McElroy Manufacturing Corporation. 
* WORLD CHAMPION RADIO TELEGRAPHER FOR MORE THAN 20 YEARS 

Hasten the peace ... keep- lflsittii'q. tsar, bands 

MANUFACTURING CORP. 
82 BROOKLJNE AVE., BOSTON, MASS. 

WORLD'S LARGEST MANUFACTURER OF AUTOMATIC RADIO TELEGRAPH APPARATUS 
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Here are two pictures taken from the 
oscilloscope screen -the result of two 
quickly made adjustments -which tell 
the story of frequency response of the 
entire amplifier and, through the ab- 
sence in major degree of other varia- 
tions which would be super- imposed 
upon these patterns by a poor am- 

SPINN 
SPEED 

TOOLS 

TE 
ING RK 

a necessity. 

SPINTITE 
_the wrench 

that works like 

a screw driver. 

Standard sizes in Single 

Hex Sockets. 3/16" to 

1/2 ". SPINTITE offsets, 

knurled and square sockets 

for special applications are 

made to order. 

Submit your 

problem for quotation 

STEVENS WALDEN, INC. 
465 SHREWSBURY STREET 

WORCESTER, MASSACHUSETTS 
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Fig. 8. Effect of 20.000 cycle square 
wave applied to amplifier designed 
to pass up to 2.000.000 cycles. Down- 
ward bend of beginning of traces 
evidences high frequency attenuation. 

plifier, of its goodness with respect 
to transients, damping and delaying 
time. 

By the use of an oscilloscope and a 
square -wave oscillator, using but two 
frequencies, orie near the low -fre- 
quency end of the range, the second 
somewhat higher , In frequency, two 
quickly made observations have told 
pretty much the whole story of the 
amplifier Under test -more than 
could have been told by ten or more 
different individual gain measure- 
ments via the'sirie =wave route. It is 
a small wonder that 'square -wave test- 
ing of communication equipment is 
rapidly gaining favor, and will come 
into wide -spi read use in the design of 
post -war radio equipment- particular- 
ly in servicing and maintenance. 

30 

Radio Mock -ups 
(Continued, from page 40) 

A soldier is introduced to the semi - 
mock -ups in Aircraft Installation 
classes, one of the phases in the Air- 
craft Radio Branch. His first task is 
to learn tuning procedure on all 
equipment, and when he has mastered 
this, inter -mock -up nets are estab- 
lished and inter -plane communica- 
tion is carried on. The nets are bene- 
ficial because they keep a man keyed 
to alertness, give him practical ex- 
perience in receiving and sending and 
help him to familiarize himself with 
procedure. 

In addition to the many types of 
operational nets that they must learn, 
the students must perform periodic 
inspections on all of the various com- 
munications systems and their allied 
equipment in the semi -mock -ups. 

-11F- 

Electronic 

0 

Electronic Switch 
(Continued from page 29) 

terminals, T, and T2, either to internal 
60 -cycle source or to terminals for 
connection to an external sine -wave 
audio oscillator. The complete cir- 
cuit is shown in Fig. 4. 

The sine -wave signal amplifier tube 
is V,. The grid lead of this tube may 
be switched between terminal T, and 
the "high" side of the 6.3 -volt wind- 
ing of the power transformer. By 
this arrangement . the switching 
triodes, V, and V,, may be actuated 
either sixty times per- second or at 
some faster rate determined by the 
frequency of an oscillator connected 
to T, and T2. 

V2 is the 6H6 clipper tube, and Va 
and V, the switching tubes. V, is 
the input amplifier for one observed 
signal; VB the input amplifier for the 
other. Both of these amplifiers are 
provided with gain controls (R; and 
R,2). Each amplifier input is isolated 
from d.c. by a blocking capacitor. 

Signal source No. 1 is connected 
to terminals T3 and T4 ; signal source 
No. 2 to terminals T5 and T5. T; and 
Ts are connected respectively to the 
high and low vertical -input terminals 
of the oscilloscope. 

Construction 
Construction of the electronic 

switch is relatively simple. No elab- 
orate shielding is necessary, it being 
sufficient to keep a -c wiring well sep- 
arated from grid- circuit wiring. Gain 
controls are placed as close as prac- 
ticable to the tubes with which they 
are associated, and all wiring, in gen- 
eral, is kept as direct and as short as 
possible. 

In order to prevent deflections by 
stray a -c fields, leads up to T; and T8 

should be enclosed in shield braid, 
and the line from these terminals to 
the oscilloscope should, likewise, be 
sheathed. 

The only terminals and controls 
occupying the front panel are the 
two gain controls, four signal -input 
terminals, the sine -wave signal switch, 
and the line switch. The terminals 
T1, T2, T7, and T8 are mounted on the 
right -hand edge of the chassis. 

The entire instrument may be built 
comfortably into a case of approxi- 
mately 12 inches long, 7 inches high, 
and 7 inches deep, although smaller 
dimensions may readily be employed 
where desired. So nearly foolproof 
is the instrument, that extreme com- 
pactness and latitude of layout will 
not seriously affect its operation. 

From the operating principles, de- 
scribed earlier, it is apparent that 
tubes and components other than 
those specified might . be employed 
where individual stocks demand these 
changes. If, for example, a small 
available cabinet has insufficient 
space for the line -up as shown, a twin 
triode, such as the 6C8G, might be 
substituted for the two tubes V, and 
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WHEN WAR began, amoi ig products high 
on the "critically needed" list were N. U. 

power tubes. To operate thou: ands of field and 
ship transmitters, these tubes were needed in 
quantities which called for vast] y increased facili- 
ties plus some entirely new thinking along mass 
production lines. 

With a thoroughness that could i lot miss,National 
Union engineers went to work o a this assignment. 
Soon they not only had the i ncreased volume 
required -but in addition we had found the 
answer which many a tube engi neer and produc- 
tion man had long sought, ev °n prayed for ... 

the Tube Industry's first automatic exhaust and 
sealing machines to operate successfully with 
this type of tube. 

Such resourcefulness and engineering capacity 
have played no small part in making National 
Union one of the Tube Industry's largest pro- 
ducers of war goods. You will want to remem- 
ber this achievement when shaping up your post- 
war plans, and when counsel in electronic appli- 
cations is needed. Count on National Union. 

National Union Radio Corporation, Newark, N. J. 

Factories at Newark, N. J.; Maplewood, N. J. 
Lansdale, Penna.; Robesonia, Penna. 

NATIarit UNION 
RADIO AND ELECTRONIC TUBES 
Transmitting, Cathode Ray, Receiving, Special l nrpase Tubes. Condensers Volume Controls Photo Electric Cells Panel Lamps Flashlight Bulb' 
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V4 and another for V; and V,. If tubes 
other than the 6C5 are substituted 
for V3 and V4, however, it may be 
necessary to readjust the grid bias, 
by moving the ground -slider on R , in 
order to obtain cutoff of plate current 
in these tubes. 

Series -filament operation with a 
voltage- doubler power supply is also 
possible. But this type of operation 
is not recommended for reasons of 

safety and general utility. With such 
arrangements, power -line short cir- 
cuits are apt to occur when working 
with signals from other a -c and d -c 

devices, and the danger of electric 
shock is ever present. 

Elaborate calibration and adjust- 

ment is not necessary with the elec- 
tronic switch. After the assembly and 
circuit wiring has been checked and 
approved, the switching -tube bias 
must be adjusted. A d -c milliammeter 
is placed successively in the two 
switching -tube (V3, V4) plate leads, 
and the tap clip on R17 adjusted so 
that, zero plate current is obtained in 
each tube for 250 plate volts. 

If a signal is then fed into either 
terminals Ts-T., or T5-T,, no deflection 
should be obtained on an oscilloscope 
connected to T, and T,. If a deflection 
is obtained, the switching -tube bias 
must be adjusted to a still higher 
negative value until the deflection dis- 
appears completely. 

AU DIOGRAPH 
THE FIRST NAME IN SOUND 

When sports are again "big news, Audiograph will add 

immeasurable pleasure by its intelligible interpretation of 

every play. Audiograph, for sound amplification -a necessity 

of the future -bears a name already honored. It is destined 

to increase your sales in a field of expanding importance. 
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When a sine -wave signal is fed into 
terminals T,-To with switch S, in the 
EXT. position, however, a signal ap- 
plied at either T, -T4 or T,-T, should 
be traced upon the oscilloscope screen. 
The amplitude of this trace may be 
controlled directly by the correspond- 
ing gain control -R, or R,,. If signals 
are applied to both inputs, T,-T, and 
T, T,, and the sine -wave signal is ap- 
plied to T1-T4, both traces should ap- 
pear upon the oscilloscope screen. 

If the traces are dotted or are corn - 
posed of disjointed lines, the frequency 
of the sine -wave signal at T,-T, must 
be increased to obtain faster switch- 
ing. The most satisfactory sine -wave 
signal source will accordingly be a 
variable- frequency audio oscillator 
connected to terminals T, and T,. In 
some instances, sixty switchings per 
second will be rapid enough. And in 
these cases, the external oscillator 
may be dispensed with and switch 
S, thrown to the 60 -cyclé position. 

Final Remarks 

The electronic switch offers many 
opportunities for private investiga- 
tion. To the circuit of Fig. 4, numer- 
ous additions may be made in the 
interest of wider utility and versatil- 
ity. 

No claim to originality is made by 
the writer with regard to the basic 
circuit of the instrument. It is well - 
known among electronic men, and has 
appeared previously in radio litera- 
ture. Hoag, among others, refers to 
it in his textbook Basic Radio. There 
are also a number of more elaborate 
means of achieving electronic switch- 
ing, some possessing more merit for 
certain applications than the experi- 
mental unit described herewith. 

The writer will be pleased to co- 
operate with any builder of this ap- 
paratus who desires any information 
which by oversight or space require- 
ments has unintentionally been 
omitted from this article. 

30 

QTC 
(Continued from page 48) 

cial Telegraphers' Journal" of much 
interest to members and with many in- 
teresting features, probably the most 
votes going to the page "SOS to the 
Rescue" which consists of chapters 
taken from the popular book of that 
name by Lt. Comdr. Karl Baarslag. 

WAYNE PASCHAL of the New 
York ACA office has obtained 

leave from his duties and has gone 
pounding brass at sea. Likewise with 
Jack Winocur, of the same who 
shipped out on a Liberty, which just 
goes to show that these men are not 
looking for soft berths during war- 
time but are willing and glad to step 
up and do their part. The best of 
luck to you fellows. Roy Roberson, 
in broadcast work ashore recently 
took to double harness as did Sammy 
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FOR RADIO MEN 
IN THE SERVICE! 

"WRITE A LETTE R" 
As you know, the Hallicrafters 
make a wide range of Radio 
Communications equipment, in- 
cluding the SCR -299 Mobile 
Communications unit. We are 
proud of our handiwork, proud of 
the job you men have been doing 

MAKERS OF 

with them on every battlefront. 

RULES FOR THE CONTEST 
We want letters telling of actual 
experiences with this equipment. 
We will give $100.00 for the 
best such letter received during 
each of the five months of No- 

THE 

vember, December, January, 
February and March! (Deadline: 
Midnight, the last day of each 
month.) 

We will send $1.00 for every 
serious letter received so even if 
you should not win a big prize 
your time will not be in vain. 

Your letter will be our prop- 
erty, of course, and we have 
the right to reproduce it in a 
Hallicrafters advertisement. 

Good luck and write as many 
letters as you wish. V -Mail letters 
will do. 

BUY MORE BONDS! 

the I1aIIicr1JfIEr!i co. 
CHICAGO, U.S.A. 

2611 INDIANA AVENUE CHICAGO, U.S.A. 
FAMOUS SCR -299 COMMUNICATIONS TRUCK 
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HELPING TO GET .. . 

that's the Number One job Halldorson 
Transformers are performing today and 
every day on the far -flung battlefronts of 
the world. Dependable . rugged . . . 

efficient . they're doing their full share 
in transmitting and receiving vital mes- 
sages - messages on which the lives of 
American men depend. 
We've also found time to produce for the 
home front. A full line of Victory Type 
transformers are now being manufactured 
in our plant. Quantity limited, of course! 
But built to Halldorson standards like their 
brothers -in -arms, assuring new life for 
civilian radios in the homes of America. 

THE HALLDORSON COMPANY, 4500 
Ravenswood Avenue, Chicago 40, Illinois. 

JOBBERS: If you would like 
more information on Hall- 
dorson Victory Type Trans- 
formers, we'll be glad fo 
send descriptive literature 
and prices. 
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Schiffer who recently shipped out 
again after some years ashore. Sy 
Mantel, one time "msg" editor of ACA 
graduated from Gallups Island re- 
cently, looking for a "Liberty." Leon 
Goodelman is also looking about for 
a "production" vessel of the same 
type. Van Ordstrand, in for a while, 
is also ready to ship out again. Corby 
Paxton, formerly NMU "Pilot" editor 
is now an ACA radioman. Kennie 
Goss, freshly repatriated, recently 
torpedoed, wants to take another 
crack at 'em. Percy Scambler is once 
again ready to be assigned to a job of 
brass pounding on the briny deep. 
Tony Vitacco was recently in town 
with his missus to "see the sights" 
before he shoved off. 

THERE still seems to be some mis- 
understanding by men about to 

take license exams and those who 
have recently passed the tests, re- 
questing information regarding the 
necessary papers, etc., for shipping 
out. The following information from 
the New York office of The Radio Of- 
ficers Union may help : The following 
papers must be in your possession. 1. 
Certificate of Identification. This 
may be obtained at any office of a 
U.S. Shipping Commissioner. Officers 
who will issue same may be found in 
all principal shipping ports of Atlan- 
tic, Gulf, Pacific and on the Great 
Lakes. 2. A certificate of service. 
Obtained at same place as the above. 
3. A U.S. Coast Guard Identification 
Card. Obtained at any Coast Guard 
office at the various ports. 4. Sea - 
man's Passport. Obtained from the 
Department of State -offices of infor- 
mation at all principal cities and 
ports. 5. You must possess a Com- 
mercial Radio Operator's license, first 
class, second class, or one of the new 
Temporary Limited Commercial Ra- 
dio Operator licenses. The latter is 
good for the duration of the war and 
for six months thereafter. If you are 
under 18 years of age you will require 
written permission from your parents 
or guardian before your shipping pa- 
pers will be issued. 

The temporary limited class license 
will be issued to the following : 1. Any 
person who formerly held a commer- 
cial radiotelegraph first or second 
class license, provided such person 
can copy 16 words -per -minute in code 
groups. No theoretical examination 
is required, but one must have definite 
proof of citizenship. 2. Any person 
who has been in the Army, Navy, 
Coast Guard, or any other person who 
can copy 16 words -per- minute in code 
groups and who can pass a theoretical 
examination and obtain a passing 
grade of 50 percent on each element. 
Proof of citizenship is also required. 
It is suggested that a new man get 
in touch with one of the unions, who 
will be able to advise and help him 
get started. The two largest are, The 
American Communications Associa- 
tion, 10 Bridge Street, New York, N. 
Y., and The Radio Officers' Union at 
265 West 14th Street, also in New 
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SPRAGUE TRADING POST 
A FREE Buy- Exchange -Sell Service for Radio Men 
URGENTLY NEEDED- Dynalyzer, Veedo- lyzer, Meissner Analyst, or comparable 
signal chaser, also tube checker, V -O -M, and oscillator. Cash. Hammersmith, 542 
S. Dearborn St., Chicago 5, Ill. 

P -A SYSTEMS FOR SALE -Bogen #12. 
4 speakers, mikes, record player. Like 
new. Write for details: Radios wanted. Eilt Rite Radio Service, 4468 Warner ltd., 
Cleveland, Ohio. 

WANTED -Complete amplifier for 6 or 
110 V. Late type tube tester, Rider Man- uals, V-0-M, etc. Emerick J. Sepic, 2510 Harrison Ave., Eureka, Calif. 

WANTED- Thordarson transformers, high -fidelity series #15805- 90A04- 90513, also Jensen coaxial speaker JHP -52. Mur- ray J. Douglas, Concord, Calif. 

FOR S A L. E- Complete radio repair laboratory: Supreme set analyzer #385 modernized f o r latest tubes; Supreme 561 oscillator; Solar C.D. condenser analyzer; Triumph #830 oscillograph; wobbulator; Tobe con- denser analyzer. Also a lot of tubes, resistors, condensers, etc. Send self - addressed stamped envelope for reply. 
George C. Anderson, 1443 Columbine 
St., Denver 6, Colo. 

WI LL S W A P -RCA portable recorder #111-12701 to trade for University speak- 
ers or what have you? Lewis Radio & Sound Service, 226 W. Liberty St., Louis- 
ville 2, Ky. 

WILL TRADE -Underwood #4 typewriter 
or Savage 32 automatic for signal gen- erator, tube checker, or V -O -M. Sell or trade Westinghouse DC BX filament meter 
5 -0 -1 amp. J. P. Hyde, Fairfax, Va. 

WANTED -Supreme #562 audolyzer. Give details & price. Louis Bauerfeind, Hor- 
tonville, Wise. 

DC METERS FOR SALE -3 Weston 
#301 0 -5 volts (used); one each of fol- 
lowing: Readrite #55 0 -100 ma.; ditto 
0 -200 ma.; one ditto 0 -100 (zero adjust.); 
one ditto 0 -150; Reliance type S, 0 -5 & 
0 -50 amps. less shunt; Ditto 0 -15 & 0 -150 volts; P.T.C. Co. differential #3G1A 100- 
0 -100 ma.; Jewell #54 galvanometer, 50- 
0-50; also six var. condensers (13 plates), 
3 with matched coils; and six Marco ver- 
nier dials 4" to match condensers. Read - 
rite items are new. All in 1st class shape. 
Ted Solarz, 3033 S. Pulaski Rd., Chicago 
23, Ill. 

WANTED FOR CASH -Analyzer, tube 
tester, or multi- tester, or any other test 
egpt. G. J. Ilubler, 112 Charles St., 
Pittsburgh 10, Pa. 

FOR TRADE -Equal value of popular type 
tubes for late model multi -range tester 
(Precision preferred). Will consider other 
test eqpt. Describe fully. J. B. Aber- 
nathy, 667 Ave. D, Boulder City, Nev. 

WANTED -Channel analyzer, also 3" os- 
cilloscope, a n d capacitor tester. Max 
Platau, 447 E. 86th St., New York, N. Y. 

FOR SALE - All of the following are 
brand new: 20 synchronous vibrators, $2 
ea.; 15 non -synchronous vibrators, $1.50 
ea. ; 10 I -F trans, 455 kc., 55c ea.; 10 
ditto 465 be., 55c ea.; 40 8 -mfd. 350 v. 
condensers, 35c ea.; 10 #89 Kenrad tubes, 
60e ea.; 1 K -K 4" dial, 40e; 6 coil forms 
(4 or 5- prong), 5c ea.; 5 lightning ar- 

resters, 10e ea.; 1 5" P.M. dyn. speaker 
and output trans., $3.50; 17 vol. controls 
1 meg. with switch, 75c ea.; 36 1 -amp. 
fuses, 7c ea. Send supplier's certificate. 
N. J. Cooper, 4617 N. Damen Ave., Chi- 
cago, Ill. 

FOR SALE -Hi- standard 61" barrel .22 
cal. target gun with holster, like new, 
$40: Johnson 70CD130 var. condenser for 
1 Kw. also two National 1 Kw. neu- 
tralizers, double -spacing var. condensers, 
Meissner de luxe signal shifter with all 
coils, r/ h.p. motors, 110 AC to 110 DC 
generators. Write for list. Nelson K. 
Stover, 1357 Hill St., York, Penna. 

WANTED -New or used ribbon micro- 
phone, also oscilloscope. Fred L. Hoyt, 
417 Perrine Bldg., Oklahoma City, Okla. 

WILL TRADE- Underwood S -11 14" car- riage typewriter with high -speed keyboard 
in superb condition for a modern comb. 
set and tube tester V -O -M in good shape, 
plus 12 popular type 12SA7, etc., tubes. 
Superior #1280 or equivalent desired. 
Raymond J. Rowell, Apt. 103, 613 -5th St: 
S.W., Birmingham 7, Ala. 

WANTED FOR CASH- Supreme Veedo- 
lyzer in good condition. Carl's Radio 
Shop, 5103 Fleet Ave., Cleveland, Ohio. 

FOR SALE -Readrite point -to -point tester 
#730 -A with Readrite A -C meter 10 -25- 
150 -750 volt and Triplett # 223 DC volt- 
meter 15- 150 - 300 -600 volts at 1000 ohms 
per volt, 15 -150 ma. Nearly new. All at- 
tachments. Fred Walter, 52 High St., 
Montrose, Pa. 

FOR SALE - Tested used tubes, types 36, 
80, 26, 89, 37, 154, 155, 1T4, 185, 1G4, 
12A7, etc.; also 10" dynamic speakers; 
transformers; AC -DC radio chassis, 5- 
tube, no speaker. Write for details B 
l'aine, 1186 Lexington Ave., New Ydrk 28, 
N. Y. 

TRADE -Will swap 1 pair new Crossley 
Chatterboxes in orig. cartons for one Car- 
ron signal tracer, Model CCH. Nip's Ra- 
dio Service, Grove & Madison, Eldorado, 
Ill, s 

WANTED - Jr. Voltohmyst or Precision 
EV -10 vacuum tube voltmeter or other 
good V-0-M. Also capacity analyzer. Ralph 
Yoder; 146 E. Church St., Orrville, Ohio. 

FOR SALE -Complete N.R.I. course in 
practical radio -television. 65 books in- 
cluding reference books. Ray Williams, 
4405 Arlington Ave., Ft. Wayne, Ind. 

WANTED -Complete used set ór any vol- 
ume of Rider's Manuals. Also want signal 
generator and test eqpt. Maurice Mc- 
Cann, 712 Romayne Ave., Racine, Wisc, 

TUBES FOR SALE or trade. All Nos. of 
2 -volt series in sleeves, in good cond. 
Some .new, some slightly used. 30 -1C6- 
951-1H4G-1C7G-34-1AY and many others. 
Also car radio control panel kits '35 and 
'40 models at 25e ea. North East Radio 
Service, 339 -13th Ave. N.E., Minneapolis 
13, Minn. 

EQUIPMENT FOR SALE -RCA TMV97C 
signal generator, $15; RCA #9572 crystal 
calibrator, $15; G -E # 26F82 Pyronol con- 
denser, 1500 V. 2 mfd., $4;. Weston #674 
counter type tube tester, $20; Sylvania 860 
tube, $7.50; also lots of used metal and 
glass tubes. Fred Craven, 2216 S. 7th 
St., Philadelphia 48, Pa. 

URGENTLY N EED ED-Signal generator, 
tube tester, set analyzer or combination 
AC -DC V-0-M or what have you. Give 
details. David, Galley, Worthington, Pa. 

FOR SALE OR TRADE -Wilcox -Gay Re- 
corder Jr. Sell for $65 cash or take part 
or all in 1A7, 1II5, and 50L6 tubes. Re- 
corder good as new. Will pay $15 cash for 
all small radios (electric sets only) in 
good cond. Phoenix Radio Service, 519 
W. Forsyth St., Jacksonville, Fla. 

URGENTLY NEEDED - Superior #1240 
tube tester (used). Also want small AC- 
DC set. Cash. B. Paine, 1186 Lexington 
Ave., New York, N. Y. 

FOR SALE - #505 Supreme tube 
checker completely factory - modern- 
ized. Through some error in the mod- 
ernization, it does not seem to work 
properly on all types of tubes, but 
believe this can be easily corrected. 
Valued at $49.50. What do you of- 
fer? Pfc. Bert E. Zielelch, Station 
Hosp. Med. Sec., 1879th Unit, Area -C, 
Ms. B -1, Camp Livingston, La. 

WANTED- Supreme Veedolyzer or Hickok 
RFO -5. Will pay cash or arrange trade. 
Have following items to offer: Superior 
channel analyzer, modernized Supreme 
#89 set tester; Philco signal gen. bat. 
with station- setting switch. Also want 
good V -O -M. Boyers Radio Service, 1305 
S. 9th E St., Salt Lake City, Utah. 

WANTED FOR CASH -University speak- 
ers or what have you? Lewis Radio & 
Sound Service, 226 W. Liberty St., Louis- 
ville 2, Ky. 

WANT CATHODE RAY TUBE -5 ", either 
white or green screen in perfect tond. 
Cash. Wm. Domuray, 614 N. 13 Ave., 
Melrose Park, Ill. 

WANTED -A dial escutcheon and panel 
assembly or dial escutcheon only for Mid- 
west model #7 -36. Radio Dept., Eugene 
Vocational School, Eugene, Ore. 

WANTED FOR CASH - Condenser an- 
alyzer such as Sprague Tel -O -Mike, Solar 
CC -160 or CE, C -D BF -50, etc. Jack's 
Radio Service, Lindenhurst, L. I., New 
York. 

RIDER CHANALYST FOR SALE -Ex- 
cellent cond., used very l i t t 1 e, $105 
C.O.D. Want Solar capacitor analyzer, 
RCA Voltohmyst, and Green Flyer dual 
speed phono motor and turntable for 110 
V. A.C. York Electric Co., 420 Lincoln 
Ave., York, Nebr, 

FOR SALE -Four Weston meters: One 
model 476 AC voltmeter with 3 scales, 0 
to 3, 0 -15, and 0 -150; one model 301 DC 
voltmeter, 1000 ohms per volt, 3 scales, 
0 -10, 0 -100, and 0 -600; one model 301 
meter having 2 scales 0 -125 ma. and 0 -2.5 
amps. These 3 in good condition. Also 
have one Weston model 301 0 -1 ma. meter 
that needs new pointer. Best offer takes 
them. Bob Parkhurst, Pittsford, Vt. 

FOR SALE: ONE OF THE BEST 
STOCKED RADIO SERVICE SHOPS IN 
MICHIGAN - 1500 tubes (including all 
scarce numbers); thousands of resistors 
and condensers. Well stocked in AF, 
IF, and power transformers. Up -to -date 
high -grade equipment. Streamlined serv- 
icing console and complete Rider's man- 
uals. Only service shop in an area cov- 
ering 12,000 people. Owner is in poor 
health and leaving for Arizona. Best of- 
fer over $5,000 cash takes it. For de- 
tails, write to: M. K. Tanner, 1659 High 
St., Cuyahoga Falls, Ohio. 

YOUR OWN AD RUN FREE! 
The "Trading Post" is Sprague's way of helping 

radio servicemen obtain the parts and equipment 
they need, or dispose of the things they do not need 
during this period of wartime shortages. Here then 
are a few hints which may help you benefit from it: 

Answer interesting ads while they are "fresh." 
Don't wait until the magazine is several weeks old. 
Do not send letters in reply to advertisements to 
Sprague. Write direct to the advertiser. 

Study the "For Sale" ads first to see if what you 
need is listed before sending in your "Wanted to 
Buy" ad. The Trading Post appears regularly in 
Radio Retailing - Today, Radio Service - Dealer, 
Radio -Craft, Radio News, and Service. 

Please do not specify the magazine in which you 
would like your ad to appear. We'll do our best to get 
it in one of the leading publications, but it only 
complicates matters when a certain publication is 
specified. 

Please don't ask us to run an ad in which you ask 
more than the normal price for parts or a piece of 
equipment. 

Don't offer to accept C.O.D. telegraphic or tele- 
phone replies to your ad. Some individual Trading 
Post classified advertisements have pulled as many 
as four and five hundred answers! 

Answer ALL inquiries to your advertisement 
promptly -even though some of them may have 
arrived too late. This is only common courtesy. 

When sending your ad to Sprague, please address it 
to the department number shown below. This serves 
as a valuable guide to our advertising department. 

Obviously, ads featuring equipment "For Sale or 
Trade" generally bring better results than those 
wanting to buy hard -to -get equipment. Preference 
will thus be given to ads offering parts or equipment 
for sale. 

Write your ad carefully, clearly and keep it short. 
Many ads received are unin'elligible or hard to de- 
cipher -and this causes unnecessary trouble. 

"Emergency Ads" will receive first attention and 
Sprague, of course, reserves the right to eliminate any 
ads which do not seem to fit in with the idea behind 
this special wartime emergency advertising service. 

Dept. RN -312, SPRAGUE PRODUCTS CO., North Adams, Mass. 

SPRAGUE CONDENSERS 

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements 
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one quick, 
central source 

for Everything 

in Electronics 

and Radio... 
FREE 

most complete 
up - to - date 
BUYING 
GUIDE 

Save Time-Call ALLIED First! 

REPAIR AND 
REPLACEMENT 

PARTS 
AVAILABLE 

without priority 
Get the radio and elec- 
tronic parts you need 
for maintenance and 
repairs-faster-from 

our large stocks! 

The world's largest stocks are centralized in this one big 
arsenal of supply. Over 10,000 radio and electronic 
items from all leading manufacturers ... training kits, 
tubes, parts, test equipment, public address ... for 
the Armed Forces, War Industry, Laboratories, 
Training Centers. By ordering from this one central 
source, you simplify procurement -speed delivery. Our 
experienced staff also helps solve your technical 
problems. For quick service, call ALLIED FIRST. 

Write, Wire, or Phone Haymarket 6800 

6 VALUABLE RADIO BOOKS FOR 75c 
Specially prepared by technical experts for radio training and for help- 
ful reference. Priced only to cover cost of preparation and mailing. 

RADIO BUILDERS' HAND- 
BOOK. Simplified theory and 
projects. No. 37- 750.... 10c 

DICTIONARY OF RADIO 
TERMS. Easy -lo- understand 
definitions. No. 37-751..10c 

RADIO- FORMULAS & DATA 
BOOK. Handy, pocket -size 
manual. No. 37- 752.... 10c 

RADIO CIRCUIT HAND- 
BOOK. Schematics and Pic- 
torials. No. 37 -753 10c 

SIMPLIFIED RADIO SERVIC- 
ING. Short cuts in trouble- 
shooting. No. 37- 755...10c 

RADIO DATA HANDBOOK. 
Formulas, Tables, Charts. 
No. 37 -754 25c 

ALL SIX BOOKS NO. 37 -799 .. 750 

Quotations 

/. 

ALLIED RADIO CORP. Dept. 1 -M -3 
833 W. Jackson Blvd , Chicago 7, Illinois 

Please send following books ( ¢ enclosed) 
37 -750 37 -752 37 -7S4 

37 -751 37 -753 37 -755 

Free Catalog 37 -799 All Six Books 

Name 

Address 

City State__ -- 
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York, N. Y., both have offices in va- 
rious ports. ACA is CIO and ROU is 
AFL and both are organized to help 
you in your chosen profession and to 
improve conditions generally for ra- 
dio ops. 

LOTS of fellows just out of Gallups 
are rarin' to go and to do their 

stuff for Uncle Sam. A good many 
yards formerly engaged in construc- 
tion of Liberty ships have now turned 
to the newer "Victory" type cargo 
vessels and also to tankers. First six 
months of 1943 produced many more 
ships than were constructed in the 
entire year of 1942 and things were 
not exactly at a standstill at that 
time! David Gibbons of the Seattle 
ACA office was in San Francisco a 
while back for a vacation. "Red" 
Davis on the beach four months, then 
got himself a nice C -3 job; one trip 
and the Army has had 3 Navy men 
take over the job. Going to try a 
C -1 next time, with better luck we 
hope. Rudy Asplund is shuttling 
around in the South Pacific and ex- 
pects to be there for some time we 
hear. In New York, Murry Winocur, 
Jack's brother, has taken over at ACA 
for a while during Jack's present 
leave of absence. Murry is just in 
from the far east. Harry A. Morgan 
of ACA has been appointed alternate 
CIO member to the recently estab- 
lished War Shipping Panel of the War 
Labor Board, which will have juris- 
diction over all maritime wage dis- 
pute which may arise throughout the 
nation. 

Jerome J. Papke, Lindsey C. Evans, 
Jr., and Lowell Dibble, all from Gal - 
lups Island, shipped out a while back, 
as have D. H. Thoreson, C. D. Smith - 
ley and T. J. Barcikowski. C. J. Ama- 
to, marine inspector in New York 
doing service and repair work, expects 
to be called for Army service. Un- 
derstand MRT in the big town has 
recently lost one of its best men 
and the local board is eyeing another 
to fill up their quota. G. B. Cox, M. 
J. Hand, George Wiman and R. M. 
Talbot, all recent graduates of Gal - 
lups Island school, have shipped out 
lately. 

/tHE U.S. Government is building 1 hundreds of new ships, and will 
need hundreds of radio ops to man 
them, for beginners or those who have 
been telegraph operators can easily 
get into radio operating by studying 
the equipment and code at a good 
radio school, of which there are sev- 
eral throughout the country. One 
should also obtain the necessary in- 
struction books as suggested by the 
various schools. You can do your 
part by becoming a radio officer in the 
U.S. Merchant Marine as well as in 
the purchase of war bonds. So far 
we have not heard much from the 
boys in broadcast and aviation, if any 
of you fellows can get these ops 
started it will be appreciated. 
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OF THE WAR \V'ORI. BY 1X1{ICH 
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AIDED MATERIALLY IN OBTAINING VICIORY FOR THE ARMS 

OF TFIF UNITED STATES OF AMERICA IN THE W4JE WITH 

TM IMPERIAL GERMAN GOVERNMENT AND THE IMPERIAL 

AND ROYAL. Aus IRO- I- ILINGARIAN GOVERNMENT 

a a 

The men and women of National Company take great 
pride in the reception of the Army -Navy "E" Award for 
excellence in production. To us it brings a special satisfac- 

tion, for twenty -five years ago we received a similar 
award for service to the Nation in World War 1. Old 
timers have set the pace in winning both awards, but new 

hands have joined with old skills in putting our difficult job 
across. It is our pride and our pledge that we of Nationd1 
Company shall keep our record of service bright. 

NATIONAL COMPANY, INC. 
MALDEN, MASS., U. S. A. 
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COMPONENTS AND 

EQUIPMENT for RADIO & 

ELECTRONIC APPLICATIONS 

LAFAYETTE'S stockpile of electronic equipment and com- 

ponents has helped solve countless production problems 

and aided in advancing Victory one day closer. The prod- 

ucts we offer bear the proud names of top -flight manufac- 

turers ... you know that they're dependable. Our procure- 

ment staff has the uncanny knack of being able to place 

a finger on needed equipment when it's needed the most. 

Our expediters are postmasters at saving precious delivery 

time. We can procure special electronic equipment for the 

laboratory and experimental projects. Your requirements .... 

no matter how small or how large ... can be taken care of. 

JUST Off THE PRESS! 

New Lafayette Catalog #94 ... detailing hundreds of last - 

minute listings of radio and electronic parts and equip- 

ment. FREE for the asking ... use coupon. 

LAFAYETTE RADIO CORP. 

901 W. Jackson Blvd., Chicago, 7, Illinois 

Please send me a FREE copy of the new 
Lafayette Radio Catalog #94. 

Name 

Address City State 

SPEED THE END OF THE WAR BUY MORE WAR BONDS 

LAFAYETTE RADIO CORP. 
901 W. Jackson Blvd. 265 Peachtree Street 
CHICAGO 7, ILLINOIS ATLANTA 3, GEORGIA 
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Audio -Frequency Meter 
(Continued from page 39) 

stability, (3) isolation from d -c com- 
ponents in signal circuits, (4) light 
loading of all signal circuits, (5) 
sharpness of null indication, and (6) 
sensitivity. 

The parallel -T network in the final 
arrangement (Fig. 4) is comprised of 
C C2, and C,, R R, and R. The in- 
put amplifier is a single 6J5 which is 
transformer -coupled through T,, to 
the network. R, is the input gain 
control. 

The vaccum tube voltmeter circuit 
is built around the 6SQ7 tube and a 
0 -500 d -c microammeter, M. Calibra- 
tion curve for this meter circuit - is 
given in Table III. Alternatively, a 
conventional magic -eye circuit might 
be employed in lieu of the v.t. volt- 
meter circuit shown in Figure 4. 

Amplifier and vacuum -tube volt- 
meter stages are activated by the 
self- contained power supply. The 
output of this stage is 250 volts d -c 
and the current drain is quite low. 
The power transformer, T,, may ac- 
cordingly be small in size. 

The entire instrument is built into 
a case 7" x 10" x 5 ". Panel size is 
7" x 10 ". Front panel layout is shown 
in Figure 5. By mounting the various 
components directly upon the back of 
the panel, no chassis will be required. 

TABLE III 
Calibration Data for the 

Voltmeter 
VOLTAGE 

(RMS) 
METER 

READING 
3.00 500 
2.80 450 
2.50 400 
2.30 350 
2.10 300 
1.80 250 
1.60 200 
1.40 150 
1.10 100 
0.00 000 

The dial controlling the network 
is graduated directly in cycles -per- 
second, the points being determined 
during the calibration process to be 
described later. It is recommended 
that the largest available dial be em- 
ployed on this instrument, in order 
to insure maximum readability. The 
writer employed a standard 4 -inch 
dial, over the face of which was ce- 
mented a disc of white Bristol board 
which was covered with transparent 
celluloid after being marked off. 

No particular precautions are to be 
observed in the construction of the 
instrument, except that the two 
transformers must be mounted as far 
apart as practicable. 

Network Details 
Capacitance values for C C2, and 

C3 will depend upon the maximum re- 
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The Working Schematic Circuit Diagram that has helped 

thousands to learn radio principles, circuits, and servicing 

The RCA Dynamic Demonstrator is a complete schematic 
diagram of a modern six -tube superheterodyne radio receiver; 
all circuits clearly visible; all operating parts mounted in 
their proper places in the circuits; the correct symbol repre- 
senting each respective part in plain sight beside that part; 
and the whole hook -up arranged in perfect working order. 

Each Circuit Section in Different Color -Large color - 
blocks differentiate each circuit section: the power section 
is blue; audio frequency, green; intermediate frequency, 
orange; oscillator, yellow; radio frequency, red. 

Pin Jacks and Switches -At all important measuring 
points there are pin jacks for instrument connections, or 
insertion of jumpers. All types of part or circuit failures 
can easily be simulated to facilitate effective methods 
of location and correction. Other types of simulated 

failure can be realistically produced by operating switches 
provided on the back of the Demonstrator. 

Typical Applications -A specially prepared RCA Instruc- 
tion Manual is supplied to help teachers and students use 
the RCA Dynamic Demonstrator to best advantage. This 
instruction booklet contains many well -illustrated sugges- 
tions for helpful experiments, with adequate explanations 
of the nature, purpose, and significance of each experiment. 

Write for Data -A large number of RCA Dynamic Demon- 
strators are now being used in schools and colleges and for 
radio instruction of the armed forces. For complete informa- 
tion regarding this interesting and valuable radio teaching 

aid, write to Test & Measuring Equipment Section, 
Radio Corporation of America, Camden, New Jersey. 

* BUY MORE WAR BONDS * 

RCA TEST & MEASURING EQUIPMENT' 
RCA Victor Division RADIO CORPORATION OF AMERICA Camden, N.J. 

'December, 1943 79 
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SLIL Y CRYSTALS 
RIDE WITH THE SCR -299 

Built by ñaIlirraffters 

NE of the outstanding achievements in wartime 
radio transmitter design is the SCR -299. Serving 

equally well as a mobile or stationary radio station, 
this now famous equipment is doing a real job on our 
battle "fronts. 

This war is run by radio. The vital importance of 
maintaining reliable communications necessitates the 
selection of quartz crystal units that are accurate and 
dependable. Bliley Crystals are engineered for service 

. they are used in all Branphes of military communi- 
cations and are, of course, supplied for the SCR -299 

BACK THE ATTACK WITH WAR BONDS 

BLILEY ELECTRIC CO., ERIE, P 

rae1/isFaR 
MO/VE 

INTERESTING TECHNICAL PAPERS 
WILL BE. SENT FREE UPON REQUEST 

/ 
Literally "running interference" through the ether 
.. insuring a clear path for the one Signal which 

directs the safe landing of an airplane under the 
most adverse conditions ...that is just one of 
the scientific miracles possible today because of 

F 1 L T E R S 

4 
T tIpRDARtSOIi 

THORDARSON ELECTRIC MFG. Ce. 
500 WEST HURON ST., CHICAGO, ILI. 

.. ORIGINATORS OF TRU- FIDELITY AMPLIFIERS 
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sistance values of R2, R2, and R3. If the 
entire audio -frequency spectrum is to 
be covered in one rotation of the dial, 
Cr and C2 will each be .0159 µfd., C, 
-0318 ,afd., Ra and R2 500,000 ohms ,and 
Ra 250,000 ohms. This data may, of 
course, be obtained from Chart I. 

If lower- resistance resistors are 
employed, frequency and capacitor 
data may be obtained from Chart II, 
and a 3- position, 3 -pole rotary se- 
lector switch must then be included 
in the network circuit to permit 
switching capacitors for changing 
ranges. 

Calibration 
After construction and checking are 

completed, calibration may be under- 
taken: 

(1) V.T. Voltmeter. Open the lead 
"X" and switch on the power supply. 
As the 6SQ7 tube comes up to operat- 
ing temperature, meter M will be de- 
flected. After a 5- minute warm -up 
period, set meter pointer to zero by 
means of potentiometer R55. Intro- 
duce, between the top of Rs and 
ground, an alternating voltage vari- 
able between 0 and 4 volts, comparing 
the up -scale meter deflection with the 
data in Chart III. After calibration, 
reconnect the circuit at "X ". 

(2) Frequency. The frequency 
calibration may be performed in two 
ways: (1) directly against a variable - 
frequency audio oscillator, or (2) by 
measurement of network resistance 
values at the various settings of the 
tuning dial and calculating according 
to Chart I or Chart II. The oscillator 
method will be the most accurate; 
connect oscillator directly to the in- 
put terminals of the audio- frequency 
meter. Switch on latter. Set oscilla- 
tor dial at first calibration frequency. 
Swing meter dial until sharp down- 
ward deflection of vacuum -tube volt- 
meter indicates resonance. Mark 
first calibration frequency on dial at 
this setting. Repeat procedure for a 
number of ' calibration frequencies 
throughout the audio range. 

Use of -Instrument 
Use of the improved audio -fre- 

quency meter is simple and straight- 

Fig. 5. Panel layout of A -F Meter. 

forward. (1) Switch -on instrument 
and set vacuum -tube voltmeter to 
zero; (2) connect instrument input 
terminals to the source of unknown 
frequency; and (3) rotate instrument 
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Sit in with Majestic's 

post -war planning 

conference 

Majestic's "post -war planning conference" in 
form of a $ 1,000 idea contest was announced last 
August. It's been going, going -soon it will be 
GONE. But where's the bid from YOU? 

Men, this is your opportunity to express yourself on 
what you consider sound technical developments for post -war years. 

You probably have ideas about the devices and developments 
which you think should be embodied in the radio of the future. Let 
this contest be an incentive to put your ideas down on paper. Your 
reply may win a prize and you may have the satisfaction of helping 
to create a better radio and a better industry for the years to come. 

Put on your thinking cap. If you can't answer all the questions 
below, answer the one on which you feel qualified to speak and 
your reply will still be considered. These questions should stimu- 
late your own post -war thinking - and will be a valuable check 
against Majestic's Post -War Plans. 

$1,000 PRIZES IN WAR BONDS FOR MOST HELPFUL ANSWERS 

TO THESE THREE QUESTIONS 

cOWERENcE 
ROOM 

1st Prize $500 maturity value; 2nd Prize, you most interested at present? (3) What 
$250 maturity value; 3rd to 13th, $25 ma- kind of advertising support do you believe 
turity values. Every one is eligible. Contest will be most helpful to you? 
ends December 31, 1943. To stimulate 
YOUR post -war thinking, and to check Competent judges will read your answers. 
OUR post -war plans, Majestic offers prizes It's facts and ideas, not rhetoric, that will 
for the most helpful answers to these ques- count. If any two prize -winning letters are 
tions: (1) What types of radios will be in considered by the judges to have equal 
large demand in YOUR locality immedi- merit, duplicate awards will be made. Write 
ately following victory? (2) In what new your answers to these three questions - 
features or new merchandising policies are mail them to me personally, today! 

E. A. TRACEY President 

MIGHTY MONARCH OF THE AIR 

M A J E S T I C R A D I O & T E L E / V I S I O N C O R P O R A T I O N 
2600 WEST 501h STREET CHICAGO 32, ILLINOIS 

Builders of the WALKIE- TALKIE, , "Radio of the Firing Line" 

December, 1.943 81 
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dial, until sharp downward deflection 
of the v.t. voltmeter indicates reso- 
nance. The unknown frequency may 
then be read directly on the calibrated 
dial. If the input signal is too in- 
tense. so that excessive deflection of 
the vacuum -tube voltmeter results, 
reduce the setting of the gain con- 
trol, R4. 

If the frequency of an audible 
sound, rather than of a voltage is to 
be determined, a carbon microphone, 
with battery and transformer, may 
be connected to the input terminals 
and the sound directed to this micro- 
phone. The unknown frequency is 
then determined in a manner already 
described. 

Serviceman's Diary 
(Continued from page 46) 

"Why don't I just tear my hair and 
shout at this woman," thinks our 
hero, "Why the blankety- blank, does 
she bring her radio to me if she and 
her neighbors know more about it 
than I do. Why do most people think 
a radio consists of some tubes and 
loose wires," his thoughts run on. 

"How much will this cost me ?" 
asks the lady. "Will it be as good as 
new if I let you put this -er -'What 
you call it' in ?" 

You painstakingly try to explain 
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to her that you can gauarantee the 
parts you put in but can't, naturally, 
tell how much longer the rest of the 
set will perform. You wonder again, 
why the public seems to think a radio 
man is a fortune teller. The lady, fi- 
nally, with much uncertainty, decides 
to leave the precious thing with our 
Busy Bee Service Man. 

Our next customer to arrive, car- 
rying a set all wrapped up in dark 
brown wrapping paper, carefully tied 
with cord, is an elderly man. He 
hands you the set with the half - 
formed sentence, "It's just a to -." 
By this time, our Busy Bee Service 
Man's nerves are frayed and he al- 
most rudely snatches it up and pro- 
ceeds to unwrap it. After removing 
two or three layers of paper, he sees 
two or three loose wires dangling 
around and he instantly knows a 
would -be radio fixer has been at 
work. A preliminary examination 
shows that this job will take con- 
centration. All the time, our elderly 
gentleman is bent over peering into 
the set, his white hair almost touch- 
ing the black hair of our Busy Bee 
Man. 

The old man says, "You know my 
Grandson is so interested in radio. 
He was sure he could fix this set 
when it stopped. I do hope he didn't 
leave any parts lying on the living 
room floor. Don't you think it's 
grand for young boys to be so inter- 
ested in Radio ?" 

You sadly think, "It might be 
grand, if they would only stop bring- 
ing them to a radio shop and expect 
us to repair, in five minutes, damage 
that will take' a good day's steady 
work." 

The old man rattled on until you 
decide you must get rid of him or go 
stark staring mad. Slowly it seeps 
into the old fellow's head that this 
might be a longer and harder job 
than he had anticipated so he cau- 
tiously suggests he will leave it and 
henceforth his grandson shall not be 
allowed to "fix" radios. 

About this time, the phone rings 
out again and our harassed man am- 
bles out and answers it, "Busy Bee 
Radio Service," he says, with forced 
cheerfulness. 

"Do you service 'so and so' radios ?" 
a woman's voice asks. He tells her 
that his shop takes care of all makes 
of sets and she says, "Well, last night, 
our radio was playing good and all at 
once, we heard lots of static, and it 
stopped. Can you please tell me 
what's wrong with it and how much 
it will cost to fix it ?" 

"I'm sorry," said our radio man pa- 
tiently, "it would be too difficult and 
a wild stab in the dark to even try 
and tell you what the trouble it. We 
can come up and check the set and 
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There's More to Engineering 
than Design 

It's one thing to concentrate the combined 
forces of research and engineering on a 
problem, and thereby come up with the 
answer -and quite another thing to put that 
answer into mass production on an assem- 
bly line. 

This teamwork between research engineer- 
ing and mass production is a Delco Radio 
specialty, developed through years of expe- 
rience in the exacting manufacture of peace- 
time automotive radios. It is being applied 
to highly intricate wartime assignments 
which include volume production of receiv- 
ers and transmitters for mobile artillery and 
tanks ... straight -line assembly of push- 
button tuning for vehicular radio receivers 
... mass manufacture of relays, plugs, recep- 
tacles, rotary switches, shock mountings... 
and volume production of components for 
air -borne communication and electronic 
navigation equipment. 

December, 1913 

Today, when the ability to discover and 
design must be teamed with the ability to 
produce in great quantity with highest qual- 
ity, Delco Radio finds itself well prepared 
for wartime industry's needs. Delco Radio 
Division, General Motors Corporation, 
Kokomo, Indiana. 

Back Our Boys 
By Buying Bonds! 

Ett 

DIVISION OF 

UM RA g2 
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bring it back to the shop to repair it." 
"Bring it in ?" chirps the lady. "I 

should say not!! That radio is not 
leaving this house. I want it fixed 
right here. I read in the 'Reader's 
Digest' that all radio men are gyps 
and you can't gyp me. Never mind, 
I'll call someone else." And up goes 
the receiver. 

Our Busy Bee Radio Man happens 
to look at the clock and with a feel- 
ing of intense joy and relief. He sees 
it's six o'clock and closing time. He 
disconnects the soldering irons, neon 
signs, etc., checks the register and 
closes up. Another hectic day ended! 
He looks forward to a quiet evening 
at home reading radio magazines. He 
turns on the radio in his car, and no- 
tices with a start, that it still needs 
a new volume control. The scratch- 
ing is so great that he snaps it off 
as fast as he can. 

He arrives home, puts the car in 
the garage, and wearily walks. up to 
the door. Just as he is about to turn 
the knob, the door opens and friend 
wife greets him with : 

"Darling, both radios stopped, dead, 
will you hurry and fix one, as my f a- 
vorite program comes on in just a 
minute. It's probably just a tube or 
loose wire." 

Oh, boy, you just can't win. 

Mfrs.' Lit. 
(Continued from page 46) 

ideas present a summary of the ten 
best ideas submitted by servicemen 
in response to a recent nation -wide 
contest. 

In addition to the volume control 
data, involving repair methods both 
by change of circuit and mechanical 
changes, the booklet contains val- 
uable information on figuring resistor 
substitutes; formulas for finding wat- 
tage, current and resistance values; 
a listing of preferred ranges; a stand- 
ard RMA color code chart, and a re- 
sistor determination chart. 

The booklet is offered free of charge 
and may be obtained either by writ- 
ing direct to International Resistance 
Company, 401 N. Broad Street, Phila- 
delphia, Pennsylvania, or from any 
IRC distributor. 

AIR CONDITIONING AND 
INDUSTRIAL REFRIGERATION 

BOOKLET 
Controlled temperature, humidity 

and air cleanliness mean uniform 
quality, precision, fewer rejections 
and faster production, according to 
a new booklet on air conditioning and 
industrial refrigeration announced by 
Westinghouse Electric and Manufac- 
turing Company. 

In machining work, optical goods 
grinding and assembly, flying suit 

storage, instrument assembly, X -ray 
film developing, capsule manufac- 
ture, airfield traffic control and other 
industrial processes, the booklet shows 
how air conditioning and industrial 
refrigeration solves production prob- 
lems. 

This 20 -page booklet illustrates and 
describes the exclusive Hermetically - 
sealed Compressor, and traces its 
development from the 1932 models 
up to the present design. 

A copy of booklet 3AC -0201 may 
be secured from Westinghouse Elec- 
tric and Manufacturing Company, 
East Springfield, Mass. 

Signal Corps Issue 
(Continued from page 50) 

including a group of natural color re- 
productions of Kodachromes, will be 
among the highlights of the issue. 
Each of these pictures is a story in 
itself and will illustrate dramatically 
the function of communications equip- 
ment in the war. 

We sincerely believe that this au- 
thentic issue will for the first time 
tell the complete story of all branches 
of the Signal Corps and the part that 
the American manufacturer is play- 
ing to maintain an endless supply of 
material required to fight a modern 
war. 

ES EYMANUFACTURING COMPANY, INC.. 

SIGNAL GENERATORS AUDIO OSCILLATORS TEST EQUIPMENT 

RADIO RECEIVERS TRANSMITTERS ELECTRONIC DEVICES 

Licensed by RCA HAZELTINE ARMSTRONG 

305 EAST 63rd STREET 
NEW YORK,2I , N. Y. 
Telephone: REgent 7 -3090 
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Appreciating the present special need for radio ref- 
erence data in compact, convenient form, the Fed- 

eral Telephone and Radio Corporation presents 
"Reference Data for Radio Engineers" as an aid to 

radio research, development, production and oper- 
ation. 

In selecting material for this book, the aim was to 
provide for the requirements of the engineer as 

well as the practical technician. Hence, more funda- 
mental data are included than usually found in a 

concise radio handbook, in order to fill a gap that 
has existed in the past between handbooks and 
standard radio engineering text books. Special effort 
also was directed to making the material useful both 
in the laboratory and in the field. 

A glance at the table of contents, listed at the right 
will show the wealth of subject matter included. All 
material is presented in a concise, practical form 
generously illustrated, with more than 175 charts, 
graphs and tables - all conveniently arranged for 
ready use. 

Material for this Reference was compiled under the 
direction of the Federal Telephone and Radio Lab- 
oratories in collaboration with other associate com- 
panies of the International Telephone and Tele- 
graph Corporation. This group of companies (in- 
cluding their predecessors) possesses experience 
gained throughout the world over a period of many 
years in the materialization of important radio 
projects. 

This handy new reference should be on the desk of 
every radio engineer. Order your copy today - only 
one dollar, in serviceable green cloth binding. The 
order form at the right is for your convenience. 

Published by the 

Federal Telephone and Radio Corporation 

67 Broad Street, New York 4, N. Y. 

December. 1943 

CHECK THIS TABLE OF CONTENTS NOW 

General Engineering Tables. Conversion Table, 
Fractions of an Inch with Metric Equiv- 
alents, Copper Wire Table, Copperweld 
Wire: Mechanical and Electrical Prop- 
erties, Standard Stranded Copper Con- 
ductors, Screw Head Styles and Method 
of Length Measurement, Standard Ma- 
chine Screw Data -Chart for Hole Sizes. 

Engineering and Material Data. Insulating 
Materials, Plastics: Trade Names, Phys- 
ical Constants of Various Metals, Fusing 
Currents of Wire, Melting Points of 
Solder, Temperature Chart of Heated 
Metals, Spark Gap Voltages, Thermo- 
couples and Their Characteristics, Char- 
acteristics of Typical Thermocouples, 
Head of Water and Approximate Dis- 
charge Rate, Wind Velocities and Pres- 
sures, Weather Data: 

( Temperature Extremes, Precipita 
Lion Extremes, World Temperatures, 
World Precipitation.) 

Principal Power Supplies in Foreign 
Countries, Audible Spectrum, Ether 
Spectrum, Radio Frequency Classifica- 
tions. 

Audio and Radio Design -General Condenser 
Color Code, Resistor Color Code, Stand- 
ard Color Coding for Resistors, Induc- 
tance Charts for Single Layer Solenoids, 
Copper Wire Coil Data, Reactance 
Charts, Time Constants for Series Cir- 
cuits, Impedance Formulas, Network 
Theorems, Electrical Circuit Formulas, 
Attenuators, Filter Networks. 

Rectifiers, Special Connections and Circuit 
Data for Typical Rectifiers, Selenium 
Rectifiers. 

Vacuum Tubes and Amplifiers. Vacuum Tube 
Design: ( Nomenclature, Coefficients, 
Terminology, Formulas, Electrode, Dis- 
sipation Data, Filament Characteristics. ) 

Ultra -High Frequency Tubes, Vacuum 
Tube Amplifier Design: ( Classification, 
General Design, Graphical Methods,) 
Resistance Coupled Audio Amplifier De- 
sign, Negative Feedback, Distortion, 
Army and Navy Preferred List of Vacuum 
Tubes, Cathode Ray Tubes, Approxi- 
mate Formulas. 

Telephone Transmission. Power Ratio, Volt- 
age Ratio, Decibel Table, Transmission 
Line Data and Constants. 

Radio Frequency Transmission Lines. Trans- 
mission Line Data: ( Surge Impedance of 

Uniform Lines, Transmission Line Types 
and Their Characteristic Impedance, Im- 
pedance Matching with Shorted Stub, 
Impedance Matching with Open Stub.) 
Wave Guides and Resonators. 

Radio Propagation and Antennas. Field Strength 
of Radiation from an Antenna, Field 
Strength from an Elementary Dipole, 
Ultra -Short Wave Propagation: ( Line of 
Sight Transmission Distance. ) Reflection 

Coefficient of Plane Radio Waves from 
Surface of the Sea, Distance Ranges of 
Radio Waves, Radio Transmission and 
the Ionosphere, Time Interval between 
Transmission and Reception of Reflect- 
ed Signal, Linear Radiators: ( Maxima 
and Minima of Radiation- Single -Wire 
Radiator.) Antenna Arrays: (Radiation 
Pattern of Several Common Types of 
Antennas, Radiation Pattern of Multi - 
Element Linear Broadside Array, Radia- 
tion Pattern of Multi- Element Binomial 
BroadsideArray.) FrequencyTolerances. 

Noise and Noise Measurement. Wire Tele- 
phony, Radio. 

Non -Sinusoidal Waveforms. Relaxation Oscil- 
lators, Electronic Differentiation Meth- 
ods, Fourier Analysis of Recurrent 
Waveforms, Analyses of Commonly 
Encountered Waveforms. 

Dimensional Expressions. 

Greek Alphabet. 

Mathematical Formulas and General Infor- 
mation. Miscellaneous Data, Mensura- 

tion Formulas, Formulas for Complex 
Quantities, Algebraic and Trigonomet- 
ric Formulas, Approximations for 
Small Angles, Quadratic Equation, 
Arithmetical Progression, Geometrical 
Progression, Combinations and Per- 
mutations, Binomial Theorem, Mac - 
laurin's Theorem, Trigonometric Solu- 
tion of Triangles, Complex Hyperbolic 
and other Functions, Great Circle 
Calculations. 

Mathematical Tables. Logarithms of Num- 
bers and Proportional Parts, Natural 
Trigonometric Functions for Decimal 
Fractions of a Degree, Logarithms of 
Trigonometric Functions for Decimal 
Fractions of a Degree, exponentials (en 
and a -n) , Natural or Naperian Logar- 
ithms, Hyperbolic Sines, Hyperbolic 
Cosines, Hyperbolic Tangents, Bessel 
Functions. 

r - USE THIS CONVENIENT ORDER FORM 
Publication Department, 
Federal Telephone and Radio Corporation 
67 Broad Street, New York 4, N. Y. 

I enclose dollars for which send me copies of "Reference Data for 
Radio Engineers" ($1.00 per copy) 

Name 

Address 

City State 
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have you 

sent for 

your SHURE 

REACTANCE 

SLIDE RULE? 

Thousands of engi- 

neers and technicians 

find the Shure Reac- 

tance Slide Rule help- 

ful in radio computa- 

tions. Simplifies prob- 

lems in resonant fre- 

quencies, circuits, 
inductances, conden- 

sers. Range 5 cycles 

per sec. to 10,000 

megacycles. Complete 

with instructions. 
Send 10c in coin to 

cover handling. 

SHURE BROTHERS 
225 W. Huron St., Chicago 

Dept. 174X 

Designers and Manu- 
facturers of Microphones 
and Acoustic Devices 

WANTED -MORE 

SIGNAL CORPS EQUIPMENT 
THE Army Signal Corps is still in 

need of many types of radio and 
test equipment. Short wave 

radio equipment already purchased 
from private owners is now in serv- 
ice on many battle fronts as well as 
in the continental United States; 
however, more of a number of spe- 
cific items is still urgently needed. 

The Signal Corps, Army Service 
Forces, made a special appeal to 
radio "hams," dealers and others who 
possess certain high -grade or scarce 
items to sell them as a means of aid- 
ing the war effort. Owners who wish 
to offer equipment for sale should 
write to : Emergency Purchase Sec- 
tion, Philadelphia Signal Corps Pro- 
curement District, 5000 Wissahickon 
Avenue, Philadelphia, Pennsylvania. 
Price consideration is based upon the 
net cost less reasonable depreciation 
for use, age, and condition of equip- 
ment. Inasmuch as all equipment is 
being purchased FOB Philadelphia, 
cost of packing and shipping can be 
shown separately so that allowance 
for the cost can be made when ma- 
terial is accepted. In no case, how- 

troops overseas for use in operations 
against the enemy. Other equipment 
is utilized in the Army training 
schools. 

Some of the equipment desired in- 
cludes items no longer manufactured. 
Some could be used in greater quan- 
tities than are produced. 

While the greatest need in radio 
items at present is for testing equip- 
ment, (oscilloscopes signal genera- 
tors, tube -checkers, etc.), the list of 
wanted instruments ranges from 
standard and commercial short -wave 
sets to ordinary meters. This equip- 
ment is being shipped both to troops 
overseas and to Army training 
schools. 

The following list shows the many 
types of radio equipment needed by 
the SIGNAL CORPS. 
NATIONAL RECEIVERS 

HRO (Complete with coils and 
power supply -both rack and table) 
HRO -Jr. (Complete with coils and 
power supply) 
NHU (Complete with 5856 power 
supply) 
NHU -20 (Complete with 5856 power 

(RECORD PLAYER 
ASSEMBLY 

No. 620 RP 
Electric Record 
Player assembly 
for radio at- 
tachment. As- 
sembly consists 
of uncut genu- 
ine mahogany 
regency com- 
mode cabinet with doors, richly grained, 
brass pulls and 
ornaments, a 
crystal pick -up 
arm, and an electric phono 
motor with 9" turntable. Size 
high, 19" wide, and 13" deep. 
Net $27.95 

29" 

SPEAKERS 
1942 Fourteen inch concert grand 
electro- dynamic speakers. 800 ohm 
field, 6 -8 ohm voice coil, 15 watts out - 

put. 
Excellent elquality. 

Regular list 

No. 140 single units e -sch $4.95 
Lots of four each $4.00 

SPECIAL 

Phonograph needles plays 5,000 
records. List $1.00 

Phonomotors with nine -inch 
turntable $4.50 

Crystal phono pick -up arms.. $5.95 
Portable record player case $6.95 
Portable record -changer case 

9 95 with uncut panel $ 

Write For Special Bulletin Today 

MUTUAL RADIO PRODUCTS CO. 

2926 Shakespeare Ave. Chicago 47, Illinois 
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Typical equipment needed by the Signal Corps. 

ever, should they ship any of it un- 
less they receive requests from that 
agency to do so. 

Persons from 44 states have al- 
ready made a total of more than 6,- 
000 offers, and more than 1,000 pur- 
chase orders have been placed. 

Some of the short -wave sets thus 
obtained have been allocated to the 
Federal Bureau of Investigation. 

Much of the equipment goes to 

supply) 
NHU-B NC101XA NC-200 
NHU-20B NC-44 NC-80X 
NC-100A NC-44A NC-81X 
NC-100XA NC-44B 
NC-101X NC-45 

HAMMARLUND RECEIVERS 
HQ-120 SP-210-SX SP-220-SX 
HQ-120-X SP-220-X SP-200 
SP-210-X 

HALLICRAFTER RECEIVERS 
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SHOP METHOD HOME TRAINING 
by a Real Established, Technical Trade School 

GET READY FOR YOUR OPPORTUNITY . IT'S HERE! Radio 
technical men are needed everywhere; afield in action, and at home in in- 
dustry! Trained men are needed in the Army, Navy and Air and Signal 
Corps, Government Defense Service and Civilian fields. Now, in answer 
to repeated demands for Trained Radio Technicians, National Schools has 
extended its famous Shop Methods so you can qualify right at home. You 
can quickly prepare to be of greatest service to your country and yourself. 
Yes, right at home, in your spare time. National's time- tested plan of 
Home Training will definitely establish you, in a short time, so you can 
hold a good job in this fascinating field. Furthermore, you become 
equipped for an even bigger career in the years of reconstruction after 
the war. 

COMMAND ANY 
OF THESE JOBS 

Radio Expert 
Electronics Engineer 
Radio Broadcasting 
Studio Technician 

Television Technician 
Aviation Radio 

Ship & Harbor Radio 
Remanufacture 

Industrial Sound 

NATIONAL GRADUATES 
WIN GOOD JOBS 

Radio Lab. Specialist' 
"I pot a job with 
Inter - national Tele- 
phone & Radio Co. 
in their laboratory 
developing new 
Radio equipment. 

DovtRS ,vt,Is.n It's a good salary 
J:.m:dca, N. Y. lob.,, 

National Training Helps 
"Promoted to In- 
structor in Circuit 
Analysis at U. S. 
Army Air Corps 
here. You have 
helped me and are 
responsible for my 
success." L.anad can,m, 

Scott Field, nt. 

BIG OPPORTUNITY FOR NATIONAL GRADUATES 
For 38 years National Schools has trained ambitious men for Top Pay trades. Squarely behind you are the modern, completely- equipped Training Shops of National where 
we pre -test and prove every instruction sent to you. Training in your home is comparable to actual labora- 
tory practice. 

GET ON THE TECHNICAL FRONT 
Unique training facilities give you Home Train- 
ing based on Resident School Shop principles 
-methods not available from any other 
source, to our knowledge. You'll be 
amazed when you receive our Free 
Lesson and full details. MAIL THE 
COUPON TODAY! 

ELECTRONICS 

TELEVISION 
now! 

Prepare for the future. Get ready now for an in- 
teresting career in Radio, Electronics and Tele- 
vision, the gigantic industry now known in its 
entirety as R- A- D- I- O- N- I -C -S. The field of Today 
and Tomorrow! 

More than 50,000,000 Radios in use. More than ever 
before, because of the shortage of new equipment, 
they must be serviced. Over 800 Broadcasting Studios 
employ trained Radio Technicians. Electronics, a 
whole new industry, based on Radio principles, is growing at an amazing pace. Television, too, will soon need its own corps of trained men. Get READY NOW. Here is your opportunity to get into a per- manent field of fascinating and profitable employment. 
TRAIN DURING MILITARY SERVICE 
Prepare for Radio Service in Army and 
Navy. In U. S. Govt. service you install, 
operate and maintain most technical 
equipment such as secret ultra -high fre- 
quency apparatus to locate airplanes, sub- 
marines, etc. Get promotion in rank and increased pay almost from the start. 

KEEP PRESENT JOB WHILE LEARNING Regardless of previous education or age, you can Train for Radio. Continue your present job. Earn while you learn. If subject to Military Service, all the more important that you get pre - training. 

2 BOOKS FREE 
Mail Coupon for new Opportunity Book 
which gives full details about the big fu- 
ture of Radio, Electronics and Television, 
and how you can qualify. Also, Free Lesson 
to demonstrate how easy you can learn. No 
obligation. 

RADIO EQUIPMENT 
INCLUDED 
You receive modern 
experimental appa- 

ratus 

THE START TO SUCCESS COUPON 

December, 1943 

NATIONAL SCHOOLS 
Los Angeles 
California 
ESTABLISHED 

1905 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 
National Schools, Dept. RN -12 (Mail in envelope or 
4000 So. Figueroa, Los Angeles, Calif. Paste on penny postal) 

Mail me FREE, without obligation, one Lesson and Opportunity 
Book, with full details about how I CAN become a RADIO Technician 

NAME AGE 

ADDRESS 

CITY STATE 
GNP .m0 
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ON ALL FROIyrs 

One of the Army's most valuable 

"weapons" in winning this modern 

war is the SCR -299 high -powered 

mobile radio communications unit built 

by the Hallicrafters Company. Equipped 

with GTC transformers, this versatile 

unit has served its indispensable "first 

line" where the fighting is thickest in 

the Aleutians, Europe, the South Pacific, 

in China -wherever the Allies are on 

the move. 

The selection of General Transformers 

to form a part of this indispensable unit 

is mute proof of its precision fabrica- 

tion and never- failing, dependable serv- 

ice. We are proud to enlist our entire 

manufacturing facil- 

ities, our engineering 

ingenuity and as- 

sembly lines to aid 

our Armed Forces. 

You are assured of 

these same services 

for your post -war 

planning. 

GENERAL TRANSFORMER COMPANY 
Chicago 7, Illinois 1250 West Van Buren Street 

Steatite Insùlators 
Ceramic Trimmers 

High Frequency 
Circuit Switches 

Volume Controls 

Ceramic Capacitors 

Wire Wound Controls 

Sound Projection 
'Controls 
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Div. of Globe -Union Inc., Milwaukee, Wis. 

SX-17 SX-23 
S-19-R SX-24 
S-20-R SX-25 
S-22-R S-27 

RME RECEIVERS 
RME-41 RME-69 
RME-43 RME-70 
DB-20 LF-(In- 
(Pre Se- verter) 
lector) 

SX-28 
S-29 
S-30 
SX-32 

RME -99 
RME -99 
Deluxe 
ME -14 
(AM 
Portable) 

HOWARD RECEIVERS 
436 -A 437 437 -A 
445 490 
650 (Complete with directional loop 
antennas No. L -11, L -12, L -13, L -14 
or Kit No. 655.) 
Power Pack 6 -volt, Type 610 

RCA RECEIVERS 
RCA -AR -77 

HALLICRAFTER TRANSMITTERS 
HT -1 -HT -8 HT -11 
HT -4 HT -9 HT -12 
HT -6 HT -7 
HT -5 (Fre- 
(Preamp- quency 

lifier for Stand - 
HT-4) ard) 

COLLINS TRANSMITTER 
All Models 

TEMCO TRANSMITTERS 
20 -M 50 -G 250 -G 
25 -M 100 -MS -8 500 -BC- 
50-M 150 -G -CW Single or 

dual 
600 -SG 

MEISSNER SIGNAL SHIFTERS 
TEST EQUIPMENT 

1. All oscilloscopes, 2 or 3 inch, with 
linear sweep circuit, sweep fre- 
quency variable between 15 and 
25,000 cycles. R.C.A., Du Mont, 
Clough -Brengle, Westinghouse, 
General Electric, S u p r em e, 
Jackson, etc. 

2. Hickok Traceometer 
3. Rider chanalyst, R.C.A. chanalyst 
4. Meissner analyst 
5. Audio, Signal. Generators, fre- 

quency variable between 30 and 
15,000 cycles, output 5.2 volts 
into 250 ohm load, 37.5 volts at 
no load. Output impedance 250,- 
500 and 5,000 ohms. Frequency 
calibration to be within 3% or 1 
cycle, all standard makes ac- 
ceptable 

6. R.F. Signal Generators 
Triplett 1232 -A, 1231 -A, 163 
R.C.A. Signalist 
R.C.A. 167 -A 
Jackson 640 
Supreme 561, 571 
Hickok 177X, 188X 

7. Volt- ohm -milliameter 
Triplett 666 -H, 1200 -E, 1200 -A, 

1200 -C, 1200 -F 
Triplett (cent) model 1600 E 
Jackson Model 610, 615 
Supreme 543, 542 
Hickok Model 4955S, 4922S 
Weston 665, 663, 697 
Precision 844, 864 

8. Tube checkers 
Jackson 636, 636 -B, 637, 634 
Supreme 589, 599, 504 -A 
Hickok 510 -X, 530 
Weston 778 

30 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


i-aÈ3íC ̀% 

sC#`.. _.. .... .. 

... . 

z......... 
.. . .. .... .... 

Q 
F 
Ó 

OUTPUT :«..-;+n.rr^... . n 

--'°,-- O OS- á FIrtStDYNtft3M4 

Rif .ST TI N 

6 l 8 9 1 

9 

2 

of fa. it 

A Statem 
ent 

a 
Boast 

ii0 
Every 

microphone has 

Electro Iloi 
tunea 

by anddeveloped 

been designed maoy it 

by on ::t0, o 

prmY Signal 
Corps. 

100 
30000 

N 

, Harmonic distortion is the addition of spurious frequencies to the funda- mental in definite harmonic relationship. Though the frequency curve may be excellent, harmonic distortion turns up as raspy reproductions, with an unnatural twang, in microphones, amplifiers and speakers. Five percent is considered a satisfactory upper limit for good reproduction, and as much as fifteen percent is allowable for speech communication. 
Now come new Electro -Voice Dynamic Microphones with radical innovations 
in diaphragm fabrication, reducing harmonic distortion to a lower degree than hitherto possible. Cleaner, crisper, more highly intelligible reproductions are achieved. New Electro -Voice Dynamic Microphones are aiding both the CAA and the Signal Corps in securing improved communications. If you are a manufacturer of war equipment, details will be sent upon request. 

.. 

xy .i.ii:iaa::.. 

The Harmonic Wave Analyzer measures the presence of spurious 
frequencies introduced by microphone distortion. To the ear, such 
frequencies give the feeling of ragged and false speech quality 
that may be unintelligible under the stress and strain of battle. 

Electro -Voice engineers have found a way to eliminate harmonic 
distortion in microphone design, as proved by the Wave Analyzer; 
and the completely natural reproduction from the new Electro- 
Voice microphones. 

i ; . ,. : ̂ x* 
. 

t 

, _ = i,,, !1:. , 
':... . , f.. 

=II 
ELECTRO -VOICE MANUFACTURING CO., INC. 1239 SOUTH BEND AVENUE SOUTH BEND, INDIANA Export Division: 13 East 40th Street, New York 16, N. Y. - U.S.A. Cables: ARLAB 
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Code Practice Oscillator 
(Continued from page 25) 

R, with a 2 megohm variable resistor. 
The one disadvantage of this arrange- 
ment is that the amplitude or volume 
of the signal will not remain constant 
at all frequencies. Another means of 
frequency selection would be to em- 
ploy a small multi -position tap- switch 
in conjunction with various selected 
condenser values to be shunted across 
half the primary winding in place of 
C4. The keying of the oscillator is ac- 
complished by inserting the key in se- 
ries with the speaker. 

Another use for this unit is that of 
an audio -test oscillator or radio and 
amplifier service work. An audio 
voltage of approximately 2.5 volts is 
available, if the PM speaker is re- 
placed with a ,wire -wound potentiom- 
eter of approximately 5 to 10 ohms. 
The wave shape of the signal voltage 
available is quite free from har- 
monics, and should prove satisfactory 
for work of this type. 

The component parts of the oscil- 
lator may be enclosed in a small 
metal cabinet approximately 4W'x 
6 "x3'/2 ". If such a case is not readily 
available, one can easily be made of 
either masonite or plywood. To help 
simplify the wiring of this unit, all 

.0" u R A t Rotary 
Sets or new toward 

FOR Generating resources ne 

to secar devoting all o4 its help Y but 
can, 

will' 
It is difficult Pioneer 

i duration. eer's 
the Converters 

equipment 

' 
runbn 

Y 

letter, to Pi on 
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war 
winning b 

MOTORS 

Your present service 
pro 

PLANTS 
GEN - E - 

your Department. 
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Customer 
vice 

GENERA 
tORS 

DC 
OTOR5 

++ t0 RS 

DYN 
MO10R- 

CONVERTERS 
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Moto ,a,Rl- 
, NEW _EER WARBEN 

VI" C 
ERPROBE 

ADDRESSDN'R CF. NFW 

CMICA00, 
"'CAINE 

. 

ADDRESS: 
SIM 

connections to the tube base should 
be made before either the filter choke 
or output transformer is mounted on 
the inner two sides of the case. It 
is suggested that the unit be so wired 
that the chassis is not grounded to 
the line potential, especially if a 
metal cabinet is used. The oscillator 
will operate satisfactorily at line 
voltages down to about 75 volts. 

As all types of tubes are not readi- 
ly available these days, the following 
tubes may be satisfactorily sub- 
stituted in lieu of the 117N7GT: 12A7, 
25A7GT, 32L7GT or 7OLGT. Of 
course, if this substitution is to be 
made, it then becomes necessary to 
place a dropping resistor in series 
with the tube heater circuit so that 
the correct potential is applied to the 
filament. 

41- 

AM vs. FM 
(Continued from page 45) 

local conditions. They affect both 
AM and FM. FM better benefits from 
same, because FM receivers can be 
operated at full sensitivity rather 
than be cut back on account of inter- 
ference and low signal to noise ratio 
as is the case for AM type super - 
heterodynes. 

Radio telegraphers know, that a 
code signal, watt for watt is many 
times more effective than voice. An 
FM signal without modulation is 
equivalent to a steady dash on a tele- 
graph transmitter or to AM without 
modulation on the carrier. AM and 
FM differ only when modulation is im- 
posed on the carrier. 

To aid readers in appreciating the 
limitations of AM and FM in actual 
practice, the writer summarizes in 
Fig. 2 actual range tests made in the 
State of Maine, car to car. 

Super- regenerative receiver. Because of 
their low cost, simplicity and receiving 
range, the original ones still remain in 
service even though they squeal to near- 
by stations and have background hiss. 

The writer is indebted to Major Ed- 
win H. Armstrong for personal per- 
mission to use his FM patents and 
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Aboard the ECA ship of the future ... manned bá.our creative 

engineers ... is a precious cargo of electronic techniques 

adaptable to postwar living. At present, however, our total 

efforts are pointed toward the liquidation of the Axis. We 

are supplying vital equipment to the Armed Services at a 

faster rate to help shorten the war. More than two decades 

of radio and electronic specialization are recorded in our 

laboratory's "log" ... and the many practical developments, 

borne of past commercial and current wartime experiences, 

will be made available to you. From time to time, our pres- 

ent schedules permit us to accept additional assignments. 

FORMULA FOR GREATER PRODUCTION 

.. cordial management - labor relations, good 

working conditions, recognition of individual merit, 

incentive -bonus plan, recreational and educational 

facilities, and the will to get the war over in a hurry. 

ELECTRONIC CORP. OF RICA 
45 WEST 18th STREET = NEW YORK li,' N. Y. _WATK1NS 9-1870 
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10 -watt AM transmitter used by Maine 
State Police in mobile units. 

enter into negotiations with his licen- 
sees in designing the first FM system 
in Maine. When Major Armstrong 
dropped in to inspect the setup at 
South Portland, he estimated the range 
should be six miles in view of local 
conditions. He was given a car to car 
demonstration of 12 miles airline from 
Cape Elizabeth across South Port- 
land, then right through the toughest 
and noisiest parts of Portland's street 
car, neon light and Christmas shop- 
ping district into the next town of 
Yarmouth, Maine. He said "enough" 
by that time, although we were pre- 
pared to demonstrate 25 miles and 

secretly knew that we could do 40 to 
50 miles. 

When the writer asked the Major 
why it was possible to work so far 
beyond the horizon, he tactfully re- 
plied "radio can work beyond the 
horizons, in fact several horizons, 
for the same reason that when 
the sun goes down, it still is not 
dark." The writer does not know 
all the answers either, other than to 
say that "it's just the nature of the 
beast." Anyhow, it has been a lot of 
fun working out these systems and ob- 
serving the results obtained. The war 
will end some day, and much more 2- 
way radio will be needed. 

Theory of U.H.F. 
(Continued from page 37) 

erated frequencies were not independ- 
ent of the external circuit but varied 
slightly with it. The formula for the 
frequencies of oscillation put forth by 
Gill and Morrell was: 

A21 -= K 
Eg1 

which reduces to the B -K formula if 
the grid current, Ig, varies as the 3/2 
power of Es. The point to be noted 
is that in the Barkhausen -Kurz set -up 
the frequency of oscillation does not 
change by changing the Lecher wire 
tuning system attached to the tube, 

while in the Gill- Morrell oscillator the 
circuit will not work correctly unless 
the electron oscillations in the tube 
are properly related to the period of 
the tuned circuit. It is quite obvious 
that the types of oscillators are inter- 
related, and it has been found that 
when one goes from the G -M oscil- 
lator to the B -K oscillator, the transi 
tion is smooth and gradual, whereas 
the reverse is net true. The reason for 
this strange behavior is still not com- 
pletely known. Transit time, which 
caused the conventional type of oscil- 
lator to fail at the high frequencies, 
is the operating principle of these two 
generators. Most of the oscillators to 
follow in this series of articles will 
usually have transit time of electrons 
as an asset rather than a liability. 

The operation of a positive grid os- 
cillator (shown in Fig. 8) may be ex- 
plained by studying the motion of the 
electrons between the cathode and 
plate under two conditions -(1) when 
the grid and plate potentials are con- 
stant, and (2) when the grid has an 
alternating voltage applied to it with 
respect to the cathode. The frequency 
of this alternating voltage should be 
close to the time it takes an electron 
to travel from the cathode to a point 
near the plate where the electrons re- 
verse their motion. 

Dealing with the first condition, the 
electron from the cathode is acceler- 
ated by the positive grid, and if it 
isn't caught by the grid wires, will 

VOICE COMMUNICATION COMPONENTS 

kE+TN 
'THOMAS 

92 

UNIVERSAL now makes available to prime 
and sub -contractors complete voice communi- 
cation components from microphone to plug, 
manufacturing these units in entirety within 
its own plants. 

MICROPHONES, SWITCHES, PLUGS and 
JACKS now ready for earliest possible deliv- 

eries to manufacturers of all types of military 
radio equipment . .. making available the vast 
experience and engineering ability of this ex- 

clusive microphone manufacturer. 

Available from stock, 1700U series 
microphone. Single button carbon type, 
push -to -talk switch, etc. For trainers, 
inter -communication and general 
transmitter service. 

UNIVERSAL MICROPHONE CO. LTD. 
INGLEWOOD, CALIFORNIA 

FOREIGN DIVISION, 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA 

CANADIAN DIVISION, 560 KING STREET W., TORONTO 2, ONTARIO, CANADA 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


 

ILLUSTRATION: 
NO 599 BALL 
DRIVEN TWO 
SPEED PLANET- 

ARY UNIT 

PRECISION RADIO AND COMMUNICATION OPERATING MECHANISMS BUILT TO SPECIFICATIONS 

CROWE NAME PLATE & MFG. CO.. 
3701 RAVENSWOOD AVE. CHICAGO ILLINOIS 

NEW YORK PHILADELPHIA DETROIT CINCINNATI MINNEAPOLIS ST. LOUIS 
LOS ANGELES SAN FRANCISCO 
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continue on toward the plate. The 
electron, however, now is moving 
away from a highly positive potential 
and toward a slightly negative volt- 
age. Its velocity will, therefore, de- 
crease until the electron stops some- 
where near the plate. It will be at- 
tracted again to the grid and so speed 
toward it. If the grid is again missed, 
the cathode will probably receive it. 
This completes one cycle and the net 
energy change of the electron is zero. 
This important point will be men- 
tioned again in the next few para- 
graphs. 

Our next condition calls for the su- 
perimposing of an alternating voltage 
upon the direct potential of the grid. 

The period for a complete cycle of 
this alternating voltage will be equal 
to the travel time of the electron 
from the cathode to the vicinity of the 
plate. In order to visualize the f ol- 
lowing discussion, refer to Fig. 9A 
where the position of the electron is 
indicated at various times of the a.c. 
grid voltage. 

Consider first time tr, when the 
electron is leaving the cathode and 
the voltage on the grid is increasing. 
Because of the increased voltage, the 
electron will be accelerated more 
than it normally would have been 
without the superimposed a.c. volt- 
age. At time t the electron is just 
passing the plane of the grid, and 

since the grid is now less positive 
than normally, the electron will 
travel on toward the plate with less 
deceleration and probably strike the 
anode. The electron, it can be seen, 
has gained more energy than in the 
case referred to under condition 1 

and this energy must have come from 
the alternating voltage on the grid. 
In case the electron does not gain 
enough additional energy to strike 
the plate, then at time t, it will re- 
turn past the grid and at t; will strike 
the cathode with excess energy. 
Whether or not an electron strikes 
the plate, on its first trip under the 
above conditions, depends on the grid 
to plate distance and the alternating 
voltage on the grid. In any event, if 
the electron starts out at the time 
postulated above, it will absorb en- 
ergy and so be useless as far as we 
are concerned. We need electrons 
that give up energy, not absorb it. 

Referring to Fig. 9B, we see that 
an electron, leaving the cathode when 
the grid a.c. voltage is zero and go- 
ing negative, will be accelerated less 
than if no a.c. voltage were present. 
It should not be forgotten that al- 

ELECTRON REPELLED 
BY INCOMING CATHODE ELECTRON 

Fed up on trying to hire competent help? Worn 

out from training- beginners? Here's relief. Here's 

help that doesn't need training, help that will stick. 

Help that will work as long and as hard as you. 

Rider Manuals reduce to a minimum the time 

required to trace troubles in faulty receivers. 

Rider Books tell how to speed servicing work by 

means of modern, short-cut techniques. In making 

it possible for fewer men to produce more work 

they are contributing to the solution of the "help" 

problem for servicemen all over the world. 

When you need help -competent help -re- 

member Rider Manuals and Rider books -they 

are ready to provide the extra help you need - 
The Extra Hand you must have if you are to meet 

your patriotic duty to "keep 'em playing." 

ORDER YOUR RIDER BOOKS -TODAY 

RIDER MANUALS 
Volumes XIII to VII $11.00 each 
Volumes VI to III 8.25 each 
Volumes 1 to V, Abridged $12.50 
Automatic Record Changers and Recorders 6.00 

OTHER RIDER BOOKS YOU NEED 
The Cathode Ray Tube at Work 

Accepted authority on subject $3.00 
Frequency Modulation 

Gives principles of FM radio 1.50 
Servicing by Signal Tracing 

Basic method of radio servicing 3.00 
The Meter at Work 

An elementary text on meters 1.50 
The Oscillator at Work 

1low to use, test and repair 2.00 
Vacuum Tube Voltmeters 

Both theory and practice 2.00 
Automatic Frequency Control Systems 

-also automatic twain" systems 1.25 
A -C Calculation Charts 

Two to five times as fast as slide rule. 
More fool- proof. 160 pp. 2 colors 7.50 

Hour -A -Day- With -Rider Series - 
On "Alternating Currents in Radio Receivers" 
-On "Resonance & Alignment " -On "Auto- 
matic Volume Control " -On "D -C Voltage 
Distribution" 90c each 

JOHN F. RIDER PUBLISHER, INC. 
404 Fourth Avenue New York City 

Export Division: 
Rocke -International Electric Corp. 

13 E. 40th St., New York City 
Cable: ARLAB 

RIDER MANUALS 
GIVE YOU THE HELP YOU NEED! GIVE YOU THE HELP YOU 
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Fig. 7. The electron path through a 
vacuum tube and its external circuit. 

though the a.c. voltage is going nega- 
tive, there is a much larger d.c. po- 
tential on the grid which is positive 
and thus, the resultant voltage on the 
grid is always positive. All the a.c. 
voltage does is to vary the positive 
`potential on the grid above and below 
a certain fixed value. Returning to 
our discussion of the electron, at time 
tz, the electron has reached the plane 
of the grid and is advancing toward 
the plate. Since the grid is now more 
positive than normally, the electron 
will have a greater deceleration and 
so will not approach as close to the 
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VACO 
Drivers 

and 
Small Tools 
are Preferred 

In the Signal Corps . in other 
branches of the armed services, 
Vac o Shock -proof, break proof 
screw drivers perform difficult 
tasks with accuracy and dispatch. 
The reason is this: Vaco has spe- 
cialized in producing "the right 
driver for the right job. :' 

VACO PRODUCTS CO. 
317 E. Ontario St. CHICAGO 11, ILL. 

Canadian Branch Warehouse: 
560 King St. W., Toronto 2, Ont. 

4 STANDARD TYPES 
of Amperite Regulators replace over 4 
types of AC -DC Ballast Tubes now in use. 

Amperites are real REGULATORS ... have 

patented Automatic Starting Resistor which 

vents initial surge and saves pilot ligh 
... Ask Your Jobber. 

WAY TO REPLACE 

BRLLF15T5 
WRITE FOR REPLACEMENT CHART 

AMPERITEC 561 .ROADWAY. NEW YORK. N. Y. 
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plate as with constant grid voltage. 
On the return cycle, time will again 
find the electron at the grid and time 
t'5 will find it coming to a halt some 
distance from the cathode. The fact 
that the electron came to rest at a 
point further from the plate than it 
normally would have with constant 
grid voltage, indicates that it had lost 
some energy and the recipient of this 
energy was the source of alternating 
voltage on the grid. 

Some readers may be a bit puzzled 
as to why the electron will hit the 
plate on one trip and come to a stop 
some distance from it on another trip. 
The answer all lies in the fact that 
when the electron is going away from 
a grid that is more positive now than 
it was before, this electron being neg- 
ative in nature and so attracted to a 
positive grid, will suffer a greater 
deceleration than it formerly did. 
Likewise when it is going away from 
a grid that is less positive than it was 
before, will suffer less deceleration 
than formerly and so now go further 
before being stopped. In each case the 
electron will be decelerated, but in 
varying amounts. 

Returning now to the electron that 
did not reach the cathode because of 
its greater deceleration, since this 
electron is in the interelectrode space 
it will continue to make trips to the 
plate and then back again to the 
cathode, each time, however, losing 
some energy and so getting closer 
and closer to the grid. Fig. 10 shows 
the motion of an electron that gives 
up energy to the grid. It is thus pos- 
sible for the electron to keep on os- 
cillating about the grid for a consid- 
erable time. This, however, is undesir- 
able for two reasons: 

1. As the period of the electron de- 
creases, less and less energy is de- 
livered by the electron to the grid. 

2. Eventually the electron may even 
start absorbing energy which would 
work against the above process. In 
order to guard against this tendency, 
the grid is so designed that it will 
on the average capture an electron 
by the time the phase has shifted suf- 
ficiently to cause absorption of energy. 

Although we have taken two spe- 
cial cases to describe the action of the 
B -K oscillator, yet it can be shown 
that all electrons leaving the cathode, 
when the alternating voltage on the 
grid is going positive, will absorb 
energy and either strike the plate and 
be lost, or return and strike the cath- 
ode and meet the same fate. On the 
other hand, all electrons leaving the 
cathode when the a.c. grid voltage is 
going negative will lose energy and 
so vibrate back and forth in the inter - 
electrode space until they are caught 
by the grid. Since equal numbers of 
electrons leave the cathode when the 
grid is going positive as when it is 
going negative, and since the elec- 
trons that gain energy are taken out 
of the cathode to plate space after 
one cycle while the other electrons 
(those that lose energy) remain in 
the space for several cycles, it can be 

Fig. 8. Two possible circuits of 
the Barkhausen -Kurz oscillators. 

seen that the alternating voltage 
source of the grid gains more energy 
than it loses. This is important and 
differs from the first case described 
where there was only a constant volt- 
age on the grid. Here, you may re- 
call, there was no resultant gain or 
loss of energy. It is this energy gain 
by the alternating voltage source of 
the grid that allows oscillations to 
take place. It may be wondered just 
where this energy is coming from. The 
answer is simple enough -from the 
direct positive voltage source on the 
grid. Hence, the d.c. grid voltage 
source supplies energy to the alternat- 
ing voltage source of the grid. Re- 
member, this is true in all oscilla- 
tors. 

The efficiency of this device is low, 
with values of from one to three per 
cent being typical values. This is 
due to the fact that most of the elec- 
trons leaving the cathode are caught 

Fig. 9. Explaining the principle of the 
path of an electron in a vacuum tube in 
its relative relation to grid potential. 
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"THE SOSS IS POUTING BECAUSE 
H06ARTH WON'T TRADE 

yes ECHOPHONE EC-1 FOR 
ANYTHING WHATSOEVER" 

Mfg, 46141.1 

. . 

,; s 
. . 

. 

Ech oph on e Model EC -1 
(Illustrated) a compact communications 
receiver with every necessary feature for 

good reception. Covers from 550 kc. to 
30 mc. on three bands. Electrical band - 
spread on all bands. Beat frequency oscil- 

lator. Six tubes. Self- contained speaker. 
Operates on 115 -125 volts AC or DC. 

ECHOPHONE RADIO CO., 540 N. MICHIGAN AVE, CHICAGO i , ILLINOIS 
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For VICTORY Buy 
United States War 
Bonds and Stamps 

POLYMET 
CONDENSER CO. 

699 EAST 135th ST. 
NEW YORK, N. Y. 

100:0 
V 

00000 
A USEFUL XMAS GIFT! 

Free Examination 

PlAC *C 
RA 
!Including Frequency Modulation- Television, etc. 

InsideRadlolnformation torah 
Servicemen -Aircraft Pilots, 
Students. AUDELS RADIO - 
MANS GUIDE contains 
772 Pages. 400 Diagrams & Photos 
is complete -gives Authentic 
Principles & Practices in Con- 
struction, Operation, Service 
& Repairs. Covers clearly and 
concisely Radio fundamentals -Ohm's Law -Physics of 
sound as related to radio sci- 
ence- Measuring instruments -Power supply-Resistors- Inductors- Condensers - 
Transformers and examples - 
Broadcasting stations -Radio 

Telephony-Receivers-Diagrams 
-Construction -Control systems - 
Loud speakers - Antenna systems -Auto Radio -Phonograph pickups-Public Ad- 

dress Systems- Aircraft & Marine Radio -Radio 
Compass -Beacons -Automatic Radio Alarms - 
Short Wave -Coil Calculations- Testing -Cathode 
ray oscillographs- Static Elimination- Trouble 
Pointers -Underwriter's standards -Units and 
tables -Frequency Modulation -REVIEW QUES- 
TIONS & ANSWERS. Ready Reference Index. 

sCOMPLETE PAY ONLY $1 A MO. 
Get this practical information in handy 
form for yourself -Fill in and 

MAIL COUPON TODAT.-. 
AU- DEL, Publishers,49 W. 23rd St., N.Y. 
Mail AUDELS NEW RADIOMANS GUIDE for free exami- 

$nation. If O. k., I will send you S1 in 7 days: then remit 
1 monthly untils4 is paid. Otherwise !will return it. 

Name 

Address 

Occupation 

Reference RN 

by the grid, therefore, resulting in a 
low ratio of a.c. grid current to direct 
grid current. In addition, a tremen- 
dous amount of energy must be dis- 

tPLANE OF PLATE 

A A 
V1 V PLANE OF GRID 

TIME 4.-PLANE OF CATHODE 

Fig. 10. Motion of electron that gives 
up energy to grid a -c voltage source. 

sipated at the grid. As the frequency 
is raised, the elements must be 
brought closer together and higher 
voltages must be used. These are two 
conflicting considerations since higher 
voltages mean more heat dissipation. 
Although the practical application of 
these oscillators is limited where very 
short wavelengths are concerned (30 
cm. and less), they represent the first 
attempt to cope with the difficulties 
of transit time in ultra -high frequency 
generation. There are more efficient 
devices that are being used and these 
we shall presently consider. 

(To be continued) 

Spot News 
(Continued from page 14) 

didate even succeeded in passing the 
measurement and television parts of 
the examination, because of a lack 
of up -to -date information. Mathe- 
matical deficiency was also respon- 
sible for failure in the measurement 
section, explained the examiners. 

Oddly enough the same technical 
deficiencies seemed to prevail over 
here for some time . deficiencies 
that were prompted by lack of study 
of the latest in literature and appli- 
cation problems. Constructive corn - 
ment not only improved the resultant 
percentages of students, but their field 
work, too, when the courses had been 
completed. The severity of the ex- 
aminers' report in England serves 
its purpose too, for in most in- 
stances the candidates not only receive 
exceptionally good grades during the 
second examination, but improve their 
usefulness in the field too. 

Examinations will be also used to 
judge the merits of the British repair 
man, beginning next May. During that 
month ... the date set now is May 
20 ... a 6 -hour examination will be 
held in the principal technical schools 
throughout Great Britain. Three 
hours of the examination will be of a 
written nature and the other three 
will be devoted to a practical test. 
To be eligible for the examination, 
according to the examining board 
which consists of RMA, RTRA, SRRA 
and British IRE representatives, a 
candidate must have been fully en- 

110 -VOLTS AC from 
DIRECT CURRENT 

with KATO KONVERTERS. Furnish 
standard 110 -volt AC from 32, 110, or 
220 -volts DC. Good deliveries on sizes 
350 through 1500 watts. 

PIONEERS IN THE BUILDING 

OF SMALL ROTARY KONVERTERS 

Katolight Rotary Konverter, 225 Watt 

Good deliveries on 5, 71/2, I5 and 25 
KW AC generators. Mfgr.'s DC genera- 
tors, motor generators, frequency chang- 
ers, high frequency generators. 

Kato's entire production at present 
must be confined to orders with high 
priorities. 

KATO ENGINEERING CO. 
530 N. Front St. Mankato. Minn., U.S.A. 

RADIO DIAGRAMS 

MOST -OFTEN -NEEDED CIRCUITS 
These manuals with 4 out of 5 circuits you need 
will help you find radio faults quickly. Make all 
repairs in minutes instead of hours. Clearly 
printed circuits, alignment data, parts lists, serv- 
ice hints are the facts you need to speed up 
War -time servicing. 

1942 All popular Repair 
adios quickly and p pry fthese 

the factory instructions given. 351 models 
of 40 largest mfgs. 208 large pages. $2.00 
81/a x 11 in. Manual binding 

1941 These easy -to- apply. inexpensive manuals 
will help you repair radios faster. All im- 
Portant 1941 models Inetuded. Compiled by 
M. N. Reitman. serviceman for !nn 
years. 

92 ages, 
author, 

x 
teacher. 

192 $2,00 

1940 80% of allm1940 circuits you will 
no r 

acquaint you with changes of the period. give 

cording. 
needed 

.at417Dmodels 
of M., portables. ata on 

43 makes. 208 pages. 
o SLIM 

1939 These diagrams, hlnla. and information arc 
time- savers nd money- makers for you. Let 
these diagram manuals golds you to easier 
service work and bagger profits. The 19s31/9 
volume has 102 pages. 39 makes. .W Well printed. Size: Bt/.x11 In..... i 

1926 The most popular manual of the series. Will 
In- 

TO 
pay for itself on the first couple of Jobs. In- 
cludes all popular old timers. 427 diagrams 

1938 the most-serviced radios. 244$2.50 
pages. Price. postpaid. only 

TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 328 5. Jefferson, Chicago, III. 
Ship the manuals checked below. I must be entirely sat- 
isfied, or you will refund my money. 

I am enclosing , send manuals postpaid. 
Send the manuals C.O.D. I will pay the postman. 

1942, 1941, 1940. C 1939, = 1928.1938. 

Name: 

Address: 
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PROVEN, PRETUNED 
MODEL 423 

MARINE 
RADIO TELEPHONE 

ildavettafed 
COMPLETE CRYSTAL CONTROL No 
TUNING DIALS FIVE CHANNEL 
OPERATION ONE FREQUENCY 
CHANGE CONTROL EFFICIENT D. C. 
POWER SUPPLY ISOLATED GROUND 

POTENTIAL WALL OR TABLE 
MOUNTING THREE CHASSIS CON- 
STRUCTION CABINET HINGES FOR- 
WARD FRONT PANEL REMOVABLE 

EASY TO INSTALL & SERVICE 
COMPLETE ACCESS TO INTERIOR 
WHILE IN OPERATING CONDITION 

9eacere4 
E- TRANSMITTER Full 25 Watts Output -All 
Channels Capable 100% Modulation Low Harmonic 
Radiation 1600 -3600 Kc. Frequency Range Five 
Channels -Each Tuned Separate High & Low Fre- 
quency Circuits. *- RECEIVER High Sensitivity Superheterodyne 

Complete Crystal Control Five Channels -Each Pre - 
tuned Frequency Range 2180 to 3600 Kc. Adjustable 
Squelch Circuit Effective Noise Limiter. F- POWER SUPPLY 6 V., 12 V. or 32 V. D. C. 
Operation Quiet- Dependable Dynamotor Adequately 
Filtered Chassis Removable Capable Continuous 
Operation D. C. Voltages Isolated From Ground. 

SeKd¡en Üe,dvzGJitúm 1'e&catune 

Designed and Manufactured BY 
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RADIO PARTS 
LOWEST PRICES: 

Combination Table Cabinet 
Modern table type phono cabinet, high- 
ly finished walnut. Dimensions: 14" 
front to back, 16" side to side, 5%" bot- 
tom of table panel to top, height over 
all, 13 ". 
In original cartons -while they 
last $7.95 

671/2 V. B. BATTERY 
4 "L. x 11/4" D. x 
21/2" W. to re- 
place Min -Max 
of same size. 

$1.85 each 

71/2 V. C. BATTERY 
4" W.x23 /4 "H. 
x 3/4" D. 

39c each 
10 for $3.50 

2 CELL 11/2" V. A. 
BATTERY 

Heavy Duty 
33/4" H. x 1 " D. 
x 13/4" W. 

35c each 

Qe> unte PHILCO 
ADJUST- TENNA AERIAL 
Side -cowl or fender type 3 section 
Auto Aerial, Extends to 60 ", 3 ft. 
Heavy Lead -In. 
While they last $3.29 
Lots of 10 Ea. 3.00 
SPECIAL RESISTOR ASSORTMENT 
34--1-2-3 wt. ALL VALUES -R. M. A. 

Coded -100..... 79c while they last. 

SERVICEMEN'S SPECIAL! -10 
lbs. Radio Parts Kit. Consists of all 
usable radio parts only $2.95 

FREE! Servicemen write today for free 
catalog listing thousands of parts bargains .. 
hardware and replacement parts. 

We Save You Money 
Drop a Post Card Today 

609 

RANDOLPH RADIO 
ILI 

"Millions of Parts for Millions of Radios" 

100 

gaged in radio service work for not 
less than three years. A full time 
course at a recognized technical 
school in radio service or radio en- 
gineering will count as one year to- 
wards the requisite three year period. 

In the written part of the exam- 
ination the fundamental principles 
and practical applications of such sub- 
jects as current -voltage relationships 
in a -c and d -c circuits, methods of 
modulation, tubes, resonance, prin- 
ciples and uses of meters, rectifiers, 
wave propagation, etc., will be in- 
cluded. Soldering technique, tube 
testing, use and maintenance of test 
equipment, realignment will be among 
the problems included in the prac- 
tical portion of the examination. 

Successful candidates will receive 
a certificate certifying them as qual- 
ified radio service engineers. The 
trade will also be notified of this 
certification. 

The English plans are being studied 
closely here. Those who have had an 
opportunity to read the syllabus agree 
that the step is an excellent one. Per- 
haps exam time is coming here too! 

A FEATURE -LENGTH FILM PRE- 
MIERE in Washington introduced 
one of the most ambitious sales pro- 
grams ever devised, to sell the import 
of broadcasting to retailers. Some 
600 merchants, government officials 
and advertising executives, viewed 
the film Air Force and the Retailer 
on October 12 in the Presidential 
rooms of the Hotel Statler. They 
saw 100 minutes of moton picture 
devoted to an analysis of the prob- 
lems of retail selling and distribution. 
Credit for the brilliant presentation 
goes to the retail promotion com- 
mittee of the NAB. 

Notables who attended this initial 
showing included . . . Frank R. Wil- 
son, special assistant to Secretary 
Jones; Federal Trade Commissioner 
Robert E. Freer; John Shepard Bart- 
lett, Electric Institute of Washington; 
Don Stauffer and John Hymes of the 
Radio Bureau of OWI; Dr. Paul La- 
zarsfeld, Columbia University Office 
of Radio Research. 

The film will be seen in approx- 
imately 100 cities throughout the Na- 
tion. Each presentation will be ac- 
companied by effective promotional 
activities. Such station specialists as 
Arthur Hull Hayes of WABC, William 
C. Roux of NBC and Lewis Avery of 
NAB will appear as masters of cere- 
monies during the one -day stands of 
the show. 

Selling of the medium of broad- 
casting has struck a new effective 
stride! 

THE FIRST PRICE CEILING VIO- 
LATION among radio distributors 
has extracted a substantial fine from 
the violator . . . the Benjamin T. 
Crump Co., Inc. of Richmond, Vir- 
ginia. The company had to pay the 
Treasury $35,000 as a compromise 
settlement of a triple damage claim 
made by OPA. The OPA officials 
stated that over -charges totaling $23,- 

000 had been made by the company on 
several thousand radios sold to re- 
tailers from August 1942 to May 1943. 
Authorization for the OPA to sue for 
three times the amount of any charge 
in excess of price ceilings appears in 
the Emergency Price Control Act. 

This settlement disposed of one of 
the largest cases handled by the OPA. 
The heavy fine emphasizes the power 
that OPA has to wield ... a striking 
power that should prompt all retail- 
ers and wholesalers to check their 
prices carefully to be certain that ceil- 
ing price levels are not being violated. 

SUBSTANTIAL PROGRESS HAS 
BEEN MADE by the WERS, and 
everyone is quite happy about it. Or- 
ganized over a year ago, many months 
passed by before some tangible prog- 
gress could be noticed. The maze of 
problems, technical and administra- 
tive, that retarded activities, seems to 
have been ironed out. And to date, 
there are over 4500 WERS units in 35 
States and the District of Columbia. 
Private and public interests have 
provided training courses and equip- 
ment for those who would become 
WERS operators. The most recent 
of these training programs was organ- 
ized in Cincinnati by the Cincinnati 
Gas and Electric Company. A six - 
week course is being given to anyone 
over 16 years. John E. Dickerson, 
engineer at WCKY is instructor and 
in charge of the classes. At the con- 
clusion of the training period, the 
candidates will take the FCC exam- 
ination for third -class operator's li- 
cense. Passing this, they will be able 
to operate any of the equipment used 
in the WERS systems. Such appara- 
tus includes fixed stations at the OCD 

GOOD JOBS in RADIO 
For Both Men and Women 
Prepare now for jobs in Radio Engineering: Broadcast- 
ing; Marine, Aviation, Police Radio; Servicing; Radio 
Manufacturing. Our streamlined courses give excellent 
preparation for Army and Navy Service. Expenses low. 
Write for free catalog. 

THE DODGE TELEGRAPH & RADIO INSTITUTE 
409 Monroe St., Valparaiso, Indiana 

Radio Operators' License Manual 
Complete and authentic question 
and answer manual on commer- 
cial radio operator license exam- 
inations. 1297 questions and an- 
swers, 230 pages of vital infor- 
mation for radio operator li- 
cense candidates. $3.00 Postpaid 
or write for descriptive circular. 

WAYNE MILLER 
1943 205 W. Wacker Drive 

Edition Chicago 6, Illinois 

Vibrator Supply 
For FARM RADIOS 

MODEL "Y ". Adapts 
a n y standard 1%- 
volt Farm Radio for 
6 -volt Storage Bat- 
tery Operation. Low 
drain. No r a d i o 
changes. Weight 4 
lbs. Complete 
(wholesale), $6.95 

MODEL "Z ". Adapts 4, 5 or 6 tube, 2 -volt radios 
for 6 -volt operation. Complete (wholesale), $7.95 
BARGAIN BULLETIN -on radio and electrical 
parts. Prompt shipment. Large stock. Sent on 
request. Write today. 

McGEE RADIO & ELECTRIC CO. 
R -1325 McGee St. Kansas City, Mo. 
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©Walt Disney Productions 

hab the uuoró fou think most of 

at thrïstma ? 
THERE'S one word men of good will every- 
where associate with Christmas. 

That word is "Peace. Peace on earth ".. . 

There can be no peace this Christmas. Not 
one of us would want the only kind of peace 
there could be, an inconclusive peace. 

But we do want the right kind of peace 
as soon as possible. And this Christmas 
we can help hasten the coming of that 

wonderful day, by making War Bonds 
our chief gift. 

Every Bond you buy brightens the chances 
of a better world than man has ever known. 

How, then, could you possibly give a better 
present than Bonds, Bonds, Bonds? Give them 
to each member of the family. Give them to 
your friends. Give them to everybody -the 
greatest gift of all! 

Give I1ar llonó for ThrWma$ 
ZIFF -DAVIS PUBLISHING COMPANY 

This advertisement prepared under the auspices of the U. S. Treasury Department and the War Advertising Council. 
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Broadcasting aterial 
Copied Accurately at Low Cost 
A -PE -CO photo -copies of music, script and schedules 
or of wiring diagrams, and other engineering details 
give exactly the same correct and complete informa- 

tion quickly to all. The low cost of U A -PE -CO photo -copy equipment 
justifies its installation in your office. 
That it is so easy to make A -PE -CO 
photo- copies is another practical advantage. 

pHOTOCOPIES 
Write for com- 
plete 

l 
MAP4S,r 

informa- 
1 

Legally -Accepted Copies of 
Letters Documents 
Records Blueprints 
Pictures Drawings 

A -PE -CO photo -copies direct from anything 
written, printed, drawn or photographed - 
letters, legal documents, blueprints, receipts, 
graphs, tracings, telegrams, shop orders - up 
to 18" x 22 ". A -PE -CO photo- copies are per- 
manent and error proof. Thousands in use by 
industry, Government and engineers. Elimi- 
nates steno -copying, tracing, proofreading. 

No Camera -No Film -Easy to Use 
Employees learn quickly. Use A -PE -CO on any 
table. Low cost per copy. Lowest investment. 
Immediate delivery. Representatives in princi- 
pal cities and Canada. Write for A -PE -CO folder. 

AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St., Dept. HK -12, Chicago 14, Ill. 

Traihf WITH WAR BOND 
1 

TO HELP YOU LEARN 

RADIO 
QUICKLY ..EASILY .. AT HOME 

Prepare now for a good RADIO JOB! 
DEFOREST'S proved, 3 -way, home- train- 
ing method gives you the use of HOME 
LABORATORY KITS with which you build 
an Aviation Band Radio Receiver, Wireless 
Microphone, Code Practice Set, Electric 
Eye Devices, and numerous other experi- 
ments -RIGHT IN YOUR OWN HOME! 
You also use a DeVry Movie Projector and 
"learn -by- seeing" films. Lessons were 
prepared under direction of Dr. Lee De- 
Forest. Our FREE book, "Victory For 
You!" tells how we helped many get ahead 
in the Billion Dollar Radio -Electronics In- 
dustry, describes our Employment Service 
which helps you get started in RADIO - 
COMMUNICATIONS- ELECTRONICS. Pre- 
pare now in spare time -at home -for a 
good job today and after the war. Get 
complete facts! Mail coupon TODAY! 

DEFOREST'S TRAINING. INC. 
2535 -41 N. Ashland Ave., Dept. RN, 
Chicago 14, U. S. A. 

Please mail copy of FREE book, "Victory 
Fos You." 

Name 

Address 

City State 
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control centers, mobile stations in 
emergency vehicles, and the familiar 
"walkie- talkie" stations which can be 
carried by the operator into the thick 
of the emergency action. 

The "walkie- talkie" units are quite 
an important item in the WERS. But 
batteries which constitute the power 
supply, have been quite scarce. Thus 
many a WERS unit has found itself 
stranded. Thanks to the efforts of 
some of the boys in Washington, in- 
cluding some military gentlemen who 
realized the import of the WERS sys- 
tem, this battery condition has been 
alleviated; more than 100,000 batteries 
of the "shelf -age" type have been 
made available. The batteries had 
been gathering dust in one of the sup- 
ply depots. After a series of consul- 
tations, the Army agreed to release 
them. There are twenty -six differ- 
ent types in the allotment ranging 
in power from 11 /a to 162 volts. Al- 
though the batteries have passed their 
shelf -age expiration date, they are 
perfectly suitable for the purposes to 
which the WERS units will put them. 
The batteries will, of course be avail- 
able only to licensed WERS stations 
operating as part of the Communica- 
tions Unit of a local Citizens Defense 
Corps. All applications for the bat- 
teries must be made to the WERS 
Aide of the local Defense Corps and 
not to Washington. The request will 
be transmitted to the State Radio 
Aide, who will do the securing. 

Our hats are off to the friends of 
WERS in Washington who have been 
so cooperative and have helped to es- 
tablish the system on its firm footing. 

CIVILIAN CHANNELS WERE ex- 
ceptionally close to receiving over a 
half -million tubes when the Radio and 
Radar Division of the WPB announced 
that 576,613 tubes in possession of 
Phillips Export Corporation for ex- 
port purposes, could now be sold. 
Practically immediate distribution 
through civilian channels was ar- 
ranged. And just as provisions for 
distribution were being organized, 
along came a request from a Govern- 
ment agency for the tubes. This 
agency said that they had not known 
of the existence of the stock and 
needed the tubes badly. This seemed 
rather odd because the original con- 
ferences concerning the tubes included 
representatives of the Foreign and 
Domestic branches of the WPB. The 
decision reached cited that such au- 
thorization would in no way affect 
war activity. In fact the authoriza- 
tion called for the sale of the tubes, 
without restriction, to the domestic 
market. 

At this writing the government re- 
quest still stands. There is a pos- 
sibility, however, that sufficient pres- 
sure will be exercised to affect a re- 
lease of the tubes for Mr. and Mrs. 
Public, who certainly could use them. 

THE WAR HAS NOT RETARDED 
INTEREST in wired radio in Europe. 
According to a survey just completed, 
an increase of 75 per cent has oc- 

FOR SALE 
at a SACRIFICE 

Improve your code speed with this fine 
piece of equipment. 

FAMOUS McELROY TAPE PULLER 

AND ELECTRONIC KEYER 

Used slightly in Army Training 
Program. We purchased 25 of 
these famous units wholesale 
at $115.00 each. Retail price is 
much higher. 

Will Sell for 

$4950 EACH 

Send Money Order. Limited 
Stock! First Come, First Served. 

R. G. DAUGHERTY 
786 Broad Street, Newark, New Jersey 

CABINETS 
and RADIO PARTS 
LAKE can still supply you with com- 
bination, console and table model cab- 
inets, in styles and finishes to suit your 
requirements. 

Our large stock of output and power 
transformers, capacitors, resistors, vol- 
ume- controls, by -pass condensers, tog- 
gle and slide switches, ballast tubes, 
speakers and other radio components 
is now listed in our new Bargain Bulle- 
tin. Write for your free copy Order 
all the parts you need from one source 

LAKE! 

14" SPEAKERS 
14" electro- dynamic speakers. 900 ohm field, 6-8 ohm voice coil. 6V6 push- 

$449 pull transformer. 15 watt output 
Special, only 

Still Available!!! 
3" to 12" Dynamic Speakers 

(Any desired field) 
3" to 12" P.M. Speakers 

New Bargain Bulletin lists Money Saving 
Values in Radio Parts. Send for it TODAY! 

LAKE RADIO SALES CO. 
615 W. Randolph St. Chicago 
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curred during the past three years. 
The service, begun in 1931 with some 
50,000 subscribers, now has approx- 
imately 450,000 subscribers. The 
amazing part about this growth is 
that development has been restricted 
to areas already wired. It has been 
impossible to extend the services be- 
yond the boundaries of districts al- 
ready established because of lack of 
manpower and material. 

This rapid growth demonstrates 
the tremendous strides that this phase 
of transmission will undoubtedly take 
in the postwar period. While it is 
difficult to establish a comparison be- 
tween the English and American 
wired -radio systems, because of the 
difference in design, there is some 
similarity in the purposes which both 
systems serve. It therefore appears 
obvious that we can expect a simi- 
larly increased interest in this method 
of voice and music transmission. 

Carrier -current transmission (the 
use of power lines) will play an im- 
portant role in wired -radio transmis- 
sion after the war. Many successful 
demonstrations have been held in large 
and small communities employing cir- 
cuits covering anywhere from one to 
fifty miles. Many public utilities and 
emergency systems have adopted car- 
rier- current transmission on a rather 
substantial basis. The bugaboo of 
hum and high noise levels is a thing 
of the past, in view of the effective 
filtering systems developed. Your 
correspondent has been present dur- 
ing some of these demonstrations and 
was delightfully surprised to hear the 
quality of reproduction. Yes, wired 
radio offers many possibilities. 

IT IS THE BELIEF OF James L. 
Fouch, of the Universal Microphone 
Co., Inglewood, Cal., that postwar 
microphones will not be so radically 
different in engineering principles as 
they will be in styles. "There will 
be," he believes, "more than a score 
of types and models and, while the 

all- purpose in- 
strument will con- 
tinue to be popu- 
lar, there will be 
a clearly defined 
trend towards 'a 
microphone f o r 
every purpose' . . . 

ranging from lip 
and throat models 
to lapel types and 
hand -held instru- 
ments and others, 
too. Hundreds of 
thousands of op- 
erators in the Sig- 
nal Corps have 

been using Universal microphones 24 
hours of the day," he says, "and out 
of their combined experience refine- 
ments will be embodied in peacetime 
microphone styles where mass stand- 
ardization is not required." 
"AUSTRALIA IS ONE OF THE 
MOST ADVANCED COUNTRIES 
IN RADIO thought and practice," 
said Sir Ernest Fisk, chairman of 

I. L. FOUCH 
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Amalgamated Wireless Ltd., in Lon- 
don recently. Sir Ernest described 
the two Australian broadcasting sys- 
tems, one of which is known as the 
National Service, and the other, Com- 
mercial Service. The National Serv- 
ice is similar to the BBC System and 
employs national and regional sta- 
tions financed by receiving licenses. 
The Commercial Service is operated 
by private enterprise and paid for by 
advertisers similar to the procedure 
used in America. Sir Ernest' explained 
that Australia makes use of the best 
features of the British and American 
systems. "At the present time," said 
Sir Ernest, "Australia has 140 broad- 
casting stations, most of which are 
commercial. The coverage is quite 
effective, even though low power sta- 
tions are used. There are at the 
present time about 1,500,000 license 
holders, each paying $5.00 per year for 
the license privilege." 

Sir Ernest is no newcomer to radio. 
He was an assistant to Marconi and 
has contributed substantially to the 
progress of radio engineering through- 
out the world. Australia is mighty 
proud of Sir Ernest's interest! 

ALFRED A. GERRARDI has an- 
nounced the sale of the Radio and 
Technical Publishing Company. The 
company was sold to Farrar & Rine- 
hart, Publishers, 232 Madison Ave., 
New York 16, New York, who will 
continue to publish all of his present 
books as well as new ones that will 
appear in the future. 

This merger is the outcome of care- 
ful study, and the resolution that 
such a setup could render a service 
that neither company alone could 
offer. It is Mr. Ghirardi's intention 
that after being relieved of many pro- 
duction and administrative details, he 
will devote his time to editorial pur- 
suits in the radio -electronic book field. 
He will continue to keep in close touch 
with the editorial office of the busi- 
ness through his new post with Farrar 
& Rinehart, Publishers as Editorial 
Consultant in the field of electronics. 

PERSONALS . . . . 
Charlie Robbins, general manager 

of Emerson Radio, now on temporary 
leave serving the Signal Corps in 
Washington, was elected a vice presi- 
dent recently.... William A. Bruno, 
pioneer radio engineer and chief en- 
gineer of the Selectar Manufacturing 
Corp., died recently after a brief ill- 
ness. "Bill" Bruno will be missed by 
everyone.... Parker H. Erieksen 
is now with Majestic Radio and Tele- 
vision Corp. as director of sales... , 
E. H. Cohan, director of engineering 
of CBS, is now on leave of absence. 
William B. Lodge, who for the past 
eighteen months has been associate 
director of the Airborne Instruments 
Laboratory of Columbia University, 
has returned to CBS to supervise gen- 
eral engineering operations during. 
Mr. Cohan's absence.... A Mica Ca- 
pacitor Conservation Industry Ad- 
visory Committee has been formed by 
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the WPB. Serving on this committee 
are G. M. Ehlers, Centralab, Inc.; 
T. M. Gordon, Radio Receptor Co.; 
Bryon Minnium, Erie Resistor Co.; 
Herbert L. Spencer, Bendix Radio 
Corp.; Jack Davis, Galvin Mfg. Co.; 
M. R. Johnson, General Electric 
Co.; Dorman D. Israel, Emerson 
Radio & Phonograph Corp., and F. E. 
Hanson, Western Electric Co. . . . 

W. R. David of General Electric was 
appointed chairman of the new en- 
gineering committee of FM Broad- 
casters Inc., at a recent meeting. 
C. M. Jansky, Jr. of Jansky and 
Bailey, Washington, was made tech- 
nical advisor to the association. Other 
members elected to serve on the en- 
gineering committee are Franklin 
M. Doolittle, W65H, Hartford; Dr. 
Ray H. Manson, W51R Rochester; 
Everett Dillard, K49KC, Kansas 
City; and C. M. Jansky, Jr. . . . 

Emil O. Schramm is now with Claro- 
stat as a purchasing agent. Prior to 
joining Clarostat he was with the 
War Department as an ANEPA field 
expeditor. . Sayre M. Ramsdell, 
president of the Sayre M. Ramsdell 
Advertising Agency, died recently. 
This agency handles Philco and Na- 
tional Union, among many other radio 
accounts. . . . Ben Miller, former 
sales manager of Meissner, is now a 
manufacturer's representative with 
headquarters in Chicago.... William 
S. Paley, president of CBS, has been 
granted a leave of absence to accept 
a special assignment with the OWI. 
Mr. Paley will join C. D. Jackson, di- 
rector of all OWI operations in Italy, 
North Africa, and the Middle East. 
He will operate with the Army 
Psychological Warfare Branch at Gen. 
Eisenhower's headquarters. Paul W. 
Kesten has been named executive 
Vice President of CBS.... McMurdo 
Silver has recently been named Vice 
President and Chief Engineer of the 
Grenby Manufacturing Company, 
Plainville, Connecticut. The company 
has announced that they will extend 
their development work into the ra- 
dionics field. This newly developed 
division will come under the jurisdic- 
tion of Mr. Silver. 

Tube Collector 
(Continued from page 50) 

replicas would be will be largely gov- 
erned by the number of requests or 
inquiries received. With this end in 
view, if those who are interested will 
communicate with "The Tube Col- 
lector" c/o RADIO NEWS, 540 No. 
Michigan Ave., Chicago, 11, Ill. an at- 
tempt will be made to investigate the 
possibility of making up a limited 
number and arriving at an approxi- 
mate cost. Dr. Frank E. Butler, Chief 
Assistant to Dr. Lee de Forest, for 
several years prior to- during -and 
after his invention of the 3 element 
vacuum tube is responsible for the 
making of the museum exhibit. His 
personal accumulation of hitherto 

December, 1943 

unpublished historical data, dating 
back 40 years, which did not suffer 
destruction in the Parker Building 
fire now enables the accurate recon- 
struction of this memorable event. It 
would seem that no tube collection 
would be complete, regardless of its 
size, if it did not contain, at least an 
authentic replica of the "Grand -daddy 

of them all" . . . since the "original 
in person" is not in existence. 

E are still receiving listings of 
rare tubes -offered to serious - 

minded collectors. We would like to 
receive many more. If you have even 
just one real antique, please send full 
data to "The Tube Collector." 

-3Ó-- 
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For the Record 
(Continued from page 4) 

great advantage. Furthermore, by 
sending along American trained per- 
sonnel the good will of the Americas 
would follow automatically along 
with the equipment. These units 
should give satisfactory service for 
several years. The American manu- 
facturer would continue to supply re- 
placement parts and tubes for the 
maintenance of these sets. 

The American public, in the mean- 
time, could start from scratch and be 
supplied with new and latest devel- 
opments which are sure to follow the 
conclusion of the war. By the time 
initial domestic demands have been 
met, the foreign market would again 
be in need of newer items to replace 
those purchased after the war. This 
would mean a continuous outgoing of 
material scheduled for foreign con- 
sumption. The foreign consumer 
would know that units made in the 
United States were capable of giving 
highly satisfactory performance. He 
would, naturally, expect that these 
new units give comparable service. 

One thing is certain, the American 
manufacturer would prefer to start 
from scratch rather than to be con- 
fronted with the problem of finding 
thousands of outlets for used equip- 
ment which might find its way back 
to the states. 

-O. R. 

Postwar Electronics 
(Continued from page 24) 

material handling, machine tool and 
process control. 

High -Frequency Heating 
The use of high- frequency alternat- 

ing currents for many individual heat- 
ing jobs is attracting considerable at- 
tention at present. The scarcity of 
tin in particular, accelerated the use 
of this form of electronic equipment 
in the saving of tin for tin plate. 

When the Japs took over the Far 
East, conservation of tin became a 
real problem in this country. Prac- 
tically half of the tin used in this 
country goes into tin plate for tin cans 
so that it was natural to look criti- 
cally at the tin plate industry. The 
hot -dip method of applying tin to steel 
previously used, required 11/2 pounds 
of tin per 100 pounds of steel. Elec- 
troplating, requiring only 1/2 pound of 
tin per 100 pounds of steel or approxi- 
mately 1/2 of the amount of tin, had 
been known for some years. How- 
ever, when used in the plating of tin 
on steel a porous finish is obtained. 
This porous finish is objectionable be- 
cause of the possibilities of vegetable 
and fruit acids attacking the basic 
metal under the tin. 

The problem was to get a smooth, 
clean coating of tin that would pro- 
vide a complete seal from the basic 
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steel. Several schemes were consid- 
ered, such as electric conduction 
where current was introduced into the 
tin plate through rolls. This required 
considerable additional space in the 
tinning line and also introduced prob- 
lems in preventing marking of the 
tin plate as a result of the current 
flowing between the roll and the tin 
plate. Use of heat generated by burn- 
ing gas was considered, but again this 
requires a great length in the tin- 
plate line and introduces difficulties in 
getting uniform distribution of heat in 
the metal. Heating the electrolyti- 
cally tinned surface by electric induc- 
tion, the high- frequency for which is 
generated by electronic tubes, over- 
came these difficulties and has been 
generally adopted by the steel indus- 
try in the last six to nine months. 

Who would have thought that the 
electronic oscillator developed for the 
broadcasting industry would be the 
answer to the tin problem of today? 
The first trial installation of induc- 
tion heating for the flowing of tin was 
made with an obsolete broadcasting 
set and it is still in regular operation. 
After the tin is electrolytically de- 
posited on the steel it is passed 
through a coil energized by high fre- 
quency of the order of 200,000 cycles 
per second. The tin melts and flows 
slightly and when it again freezes it 
forms a smooth layer 1/3000 of an 
inch thick. Designs have been com- 
pleted for tin flow speeds up to 1300 
feet per minute for thirty -inch sheets. 
This is the equivalent of plating both 
sides of a sheet the size of a football 
field in 12 minutes. 

This is a fine example of how man- 
ufacturers must be willing to recog- 
nize a rapid change in industry. The 
need for conserving tin forced the 
steel companies to change their meth- 
ods almost overnight. Orders were 
placed to install approximately 48 
units totalling 10,000 kw. of high -fre- 
quency heating in groups up to 1200 
kw. in the last six months. Three 
1200 -kw. units are being installed in 
one plant. This total is more than 
21/2 times the amount of power that 
is produced by all of the commercial 
broadcasting stations in the United 
States today. The high- frequency 
part of the tinning lines has amounted 
to $2,000,000 of business. 

Although almost all the tin -flow 
applications have been or soon will be 
completed, nevertheless, the same 
principle can be used in the process- 
ing of plywood, plastics, heat treat- 
ment of metals and the like and cer- 
tainly this market bids fair to be even 
larger than the tin -flow market. It 
is one that will require considerable 
research as well as commercial adap- 
tation of high frequency to the proc- 
esses, but its future is certain. There 
are a number of companies in this 
field, such as R. C. A., Induction Heat- 
ing Corporation, General Electric 
Company, Westinghouse Company and 
others. 
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ing supplied for all sorts of war -time 
needs. Naturally these developments 
and techniques are secret. There is a 
wonderful possible peace -time future 
for much wartime electronic equip- 
ment. It may guide planes over 
mountain peaks and ships through 
fog. It may provide a means of dis- 
.patching planes in the air and other 
applications that, because of secrecy, 
cannot yet be discussed. There are 
still many ideas for such equipment, 
in the research and development 
stages. 

Research 
Many of the developments in elec- 

tronics have been conceived in Re- 
search Laboratories. The research 
on welding, tin flow, Precipitron, rec- 
tifiers and many secret devices has 
made possible the commercial devel- 
opment of the electronic device. 

One development which is nearing 
completion is the Mass Spectrometer. 
This is an electronic centrifuge which 
sorts different gases on the basis of 
their molecular masses just as a 
cream separator does for a liquid. A 
complete gas analysis, that formerly 
required days can be done in a matter 
of minutes. This device bids fair to 
finding extensive use in the chemical 
industry as well as in the synthetic 
rubber production. The application 
of this device to industrial analysis 
is being worked out jointly by a num- 
ber f companies such as Standard Oil 
of \ìew Jersey, Standard Oil of Louis- 
iana, Humble Oil Company, Shell De- 
velopment Company, Hercules Pow- 
der Company and Westinghouse Re- 
search Laboratories. 

Tubes 
Quite often we are inclined to think 

of electronics in terms of vacuum 
tubes. Tubes are the focal point of 
the industry but they are a small part 
of it. There was $7,000,000 of indus- 
trial tube business last year and a 
total of $15,000,000 over the past five 
years not including the larger Igni- 
trons previously mentioned. 

The circuit equipment necessary to 
apply these tubes will require from 
4 to 200 times the value of the tubes 
themselves. Thus tubes amount to a 
fair amount of business but there is 
also other types of electrical equip- 
ment that is absolutely necessary to 
make electronics a commercial ven- 
ture. Radio and special war tube 
business is, of course, many times this 
figure. 

In discussing the application of elec- 
tronics to industry it is impossible to 
give a complete review of all possi- 
ble applications past, present and fu- 
ture. Protection of property, protec- 
tion of men at machines, instruments 
of all kinds, industrial X -ray, tern - 
perature controls, cathode -ray oscillo- 
graph, balancing machines are all ac- 
complishments. This phase of the 
electrical industry is moving at a ter- 
rific rate and will continue to do so. 

One of the difficulties encountered 
with the electronics industry in the 
early '30's was the fact that it was 

OVER 500,0001/4-1/2 and 2 Watt 

CARBON RESISTORS 
ASSORTED VALUES 
47 ohms to 15 megs, 

CANDOHM WIREWOUND 
RESISTORS 

PAPER &MICA CONDENSERS 

Write for Stock List and Prices 

BOX 326, RADIO NEWS 

METERS AND TEST 
EQUIPMENT 

Have large assortment of laboratory meters, 
Weston, GE, Jewel. 2" to 10" panel mounting. 
Galvanometers. Also transmitting equipment 
and tubos. Large laboratory variable con- 
densers and variometers. Write for list. Elec- 
tronic Products Company, Saint Charles, Illinois. 

BUY MORE WAR BODUN 
LIMITED QUANTITY OF 

EMERGENCY CODE 
PRACTICE EQUIPMENT 

Prac -to -Code Oscillator 
A self- contained code practice 
oscillator complete with tubes 
and a spring lever type, practice 
key - housed in a beautifully 
finished solid oak cabinet -am- 
ple power output to handle sev- 
eral pairs of headphones or a 
small loudspeaker. 
Postpaid $9.95 
Prac -To -Key 

A simple and foolproof spring lever type practice key 
mounted on a substantial metal base. Postpaid ... 59c 
Sales Restricted to Radiotelegraph Students in Training 

for the War Effort 
WAYNE MILLER 

205 W. Wacker Drive Chicago 6, Illinois 

Send for this FREE 52 -page Book 
It shows that "crack" operators 
rely on something besides practice 
to develop their high speeds and 
proficiency; it explains the 
"knack" of sound -sense and 
sound -consciousness -the secret 
of speedy sending and receiv- 
ing. Once you acquire these 
mental processes, reading 
code becomes almost second 
nature to you; Just as the 
swing rhythm of a dance 
band becomes automatic to 
musician and dancer. \ I 
Champions endorse the Candler 
System. Used in training commercial 
operators, Amateurs, and Radiotelegraph 
Specialists in Signal Corps, Navy, Marine Corps, Coast 
Guard, Naval Reserve, Airlines. Wherever the fastest 
and most efficient operators are found, there you will find 
Candler trained men. 

If you want s -p c e d, if you have any difficulties in 
operating 'technique, if 40 -50 and more w.p.m. seem 
fantastic speeds to you -send for this revealing book 
now. It's yours without cost or obligation. Simply send 
your name and address. 

CANDLER SYSTEM CO. 
P. O. Box 928 Dept. 2 -0 

Denver 1, Colorado, U. S. A. 
and at 121, Kingarvay, London, W. C. 2 Eng. 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO PARTS 
AVAILABLE 
Items selected from 

our latest bargain list. 
6" P.M. Speaker 

12 oz. Magnet, with output transformer 
$2.49 

I Watt Carbon Resistors 
Standard Color Coded 

400, 3M, 15M, 150M, 250M, 500M 
40c per 10. $3.50 per 100 
456 K.C. I.F. Matched Sets 

I Input -I Output 
89c 

By -pass Condenser Assortment 
Sprague and Aerovox 

.001 to .2 Mfd. 200 to 600 Volt 
100 Assorted $6.95 

Pilot Lights 
No. 40- 41- 44 -46 -51 

54c per 10. $4.90 per 100 
Volume Controls with switch 

250M- 500M -2 Meg. 
59c each 

4 Prong Vibrator 
Philco Non -synchronous 

$1.49 each 
Electrolytic Condensers 

16 mfd. 200 Volt. Tubulars 
24c each, 10 for $2.20 

18 mfd. 3.00 Volt. Wet Can type 
-39c each 

Include L -265 certification with order 
Express or Parcel Postage extra 

Write today for our new bargain list, list- 
ing above and . hundreds of other radio 
parts and tubes. 

POTTER RADIO CO. 
1314 McGee St., Kansas City 6, Mo. 

LEARN CODE 
the way you'll be using it 

'1 by SOUND 

The best way to 
learn to read code is 
by listening to code. 
The best way to 
learn to send code is 
by hearing your own 

sending repeated back to you. With the new All - 
Electric Master Teleplea Code Teaching Machine, 
you learn code the natural, easy, fascinating way. 
Only instrument ever produced which records your 
sending in visible dots and dashes -then SENDS 
BACK your own key work at any speed you desire. 
There are NO PERFORATIONS -NO INK. Far 
superior to anything ever developed ... a marvel of 
simplicity. That's why practically every school teaching 
code uses MASTER TELEPLEX. We furnish com- 
plete course, including the All -Electric Master Tele- 
plea, give you personal instruction with a MONEY - 
BACK GUARANTEE -All at a surprisingly low 
cost. Write today for FREE catalog RN-6. No 
obligation. 

TELEPLEX CO., 

107 
JERSEY CITY, N.J. 

COMMERCIAL RADIO INSTITUTE 
A radio training center for twenty -three 

years. Resident Courses only. 
Pre -Induction, Broadcast, Service and Ra- 
dio Telegraphy fall classes now forming. 
Literature upon request. 
Dept. D, 38 W. Biddle St., Baltimore -1, Md. 

1G HIT LINE 
VGood products always make a hit, because 
they render thorough service. We sell 
BIG HIT PRODUCTS and render Big Hit 

Service. Part of our line -Aerovos Condensers, 

r 
ien -Rad Tubes, Mueller Clips, Duotone Recording 
Blanks, Pickup Needle screws. Send deposit with 
ube orders. Sub -contracts wanted. 

ANCHOR RADIO DISTRIBUTING SERVICE CO. 
THACA BOX 21 NEW YORK 

la I'v D ÉGG R ÉERING) 
MONTI 

I S 

Intensive, specialized course, including strong basis 
in mathematics a n d electrical engineering, ad- 
vanced Radio Theory and Design. Modern labora- 
tory. Low tuition. Self -help opportunities. Also 
27 -month courses in Aeronautical, Chemical, Civil, Electrical and Mechanical Engineering. Enter Dec., 
Mar., June & Sept. Catalog. 

INDIANA TECHNICAL COLLEGE 
783 E. Washington Blvd., Fort Wayne 2, Ind. 

Pre -Induction 
RADIO COURSES 

for Civilians and those entering Military Service 
New classes now starting Ior men and women. 

Radio Operating Code 
Radio Servicing Radio -Electronics 

NEW YORK Y.M.C.A. SCHOOLS 
7 West 63rd Street. New York City 

¡ ,/ . 

BURSTEIN-APPLEBEE CO. 

December, 1943 ' 

ahead of industrial acceptance. There 
was not a true appreciation of the 
limitations of the application of elec- 
tronics and the headaches that grew 
out of this resulted in a slowing up 
of its acceptance in industry. In the 
meantime, there has been consider- 
able work done of an educational na- 
ture not only by the colleges but by 
industry itself. 

The large number of men receiving 
electronics training in the Armed 
Forces is also going to create a great- 
er appreciation and acceptance after 
the war. There is still, however, cau- 
tion that must be injected into the ap- 
plication of electronics in industry. 
Let us not try to do everything elec- 
tronically because of its momentary 
popularity. Let us use it where it 
does a better or more economical job 
for industry. Electronics is doing a 
mammoth job in industry today. Elec- 
tronics is at work and if we follow 
this path of caution the future of 
electronics in industry is assured. 

Radio Heraldry 
(Continued from page 54) 

by the navigator's "N" brevet, men 
who qualified for it in the past are 
still permitted to wear it. 

Although not in the Fighting Forces 
the Radio Officers of the Merchant 
Navy, who are playing such à,}}'t'tal 
part in carrying food and munMns 
of war, are included. - 

There are three classes of Radio 
Officers and they are distinguished by 
waved lines (Fig. 10) of quarter -inch 
gold braid on the cuffs of their jack- 
ets. The standard Merchant Navy 
cap badge is worn by Radio Officers. 

Variations in the number of bands 
worn by First, Second and Third Class 
Radio Officers are illustrated. 

On the routes of British Oversee 
Airways may be seen the insignia 
(Fig. 11) worn by Radio Officers in the 
employ of the Corporation. 

They wear the cap badge of the 
Corporation and a wing over the left 
breast pocket of their blue uniforms, 
as do all members of the air crews. 
Like their contemporaries in the Mer- 
chant Navy their ranks are distin- 
guished by waved lines of gold braid 
on the cuffs of their jackets. 

First Radio Officers wear three lines 
of braid, Second Officers two and 
Third Officers one. 

PHOTO CREDITS 
Page Numbers Credits 
21, 22, 23, 24 

Westinghouse Elec. & Mfg. Co. 
26, 27 Acme 
32, 34, 66, 70....George E. Meyers, Inc. 
36 RCA 
40, 41 

..AAF Technical Training Command 
50 U S Army Signals Corps 
86 Bureau of Public Relations 

Order From 

RADOLEK 
RADIO PARTS 

ELECTRONIC 
APPARATUS 

SOUND SYSTEMS 
Make Radolek your dependable buy- 
ing source for everything in radio, 
sound and electronics. We can sup- 
ply essential merchandise to repair 
any radio- tubes, condensers, resist- 
ors, controls, transformers, etc. - all 
at lowest prices. 

Large Stocks: Radolek's large stocks 
assure the finest and most complete 
selections of all available item s. 
Thousands of servicemen rely on Ra- 
dolek for their entire requirements. 

Fast Service: Streamlined handling 
of every order simplifies procurement 
problems and gives you fastest possi- 
ble delivery. Whatever your need- 
for Industry, the Armed Forces or Civilian replacement - ordering from 
Radolek saves time, effort and ex- 
pense. 

Get This Free 
Buying Guide 

RADOLEK CO., Dept. B -85, 
601 W. Randolph St., Chicago, Ill. 
Please send your FREE Buying Guide. 
Name 
Address 

DEALER SERVICEMAN SOUND ENG. 

SAVE AT RADOLEK 
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ANTED 
for the 

PHILCO 
ENGINEERING 

STAFF 
RADIO -ELECTRONICS -ELECTRICAL 

ENGINEERS 

Men with degrees in electrical 
engineering or comparable experi- 
ence in radio and television. 

MECHANICAL ENGINEERS 

Men with college degrees or corn- 
parable experience in the engineer- 
ing aspects of electrical appliances, 
and in designing small machinery. 

DESIGN ENGINEERS - DRAFTSMEN 
Men with experience in mechanical 
designing, especially of small metal 
parts and of the automatic ma- 
chinery to mass- produce them. 

PRODUCTION ENGINEERS 

Including electrical and mechani- 
cal engineers familiar with any 
phase of radio, radio -phonograph 
and television production. 

PHYSICISTS 

Must have science degree in 
physics. Some practical experience 
in radio is desirable. 

NVE expect the men who qualify 
for these positions to become 

permanent members of our staff 
and take an important part in our 
post -war program. 
To maintain the Philco tradition 
of progressive research and devel- 
opment, is first and foremost in 
our minds. We provide the finest of 
technical equipment. But often, 
even more helpful is the inspira- 
tion and personal assistance of 
working with men who have done 
so much for the advancement of 
Radio, Television, Refrigeration 
and Air -Conditioning. 

WRITE US TODAY 
Qualified men not now engaged in 
work requiring their full talents, are 
invited to write us in detail as to their 
experience, education, family and draft 
status, and salary. Letters will be 
treated in strict confidence. 

Hiring subject to local W. M. C. rulings. 

WRITE TO MR. GEORGE DALE 

PHILCO 
CORPORATION 

Philadelphia 34, Penna. 
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* INDUSTRIAL * 

MAN-POWER BUREAU 

yeaó/'°.- orme 
PRECISION EQUIPMENT 

AN 
OPPORTUNITY 

FOR 
ELECTRONIC ENGINEERS 

ELECTRONIC DESIGNERS 

ELECTRICAL ENGINEERS 

ELECTRICAL DESIGNERS 

PHYSICISTS 

DESIGN DRAFTSMEN 

to trlke an active part in the war effort 
cm': PEACE -TIME developments in the 

Marine and Industrial Field. 

These are permanent positions and offer 
unlimited opportunity to men with ability, 
vision and desire to work among con- 

genial people. 

WRITE NOW - stating background, ex- 

perience, salary requirements - in full 
confidence to 

PERSONNEL DEPARTMENT 
WMC Rules must be observed 

MARINE DIVISION 
BENDIX AVIATION CORP. 

One Hanson Place Brooklyn 17, N.Y. 

111.11.1111.11.111111.1.11JLEILl" 

MEN WITH INGENUITY 

TO DO RESEARCH FOR WAR 

AND POST -WAR DEVELOPMENT 

ALONG ELECTRONIC, HY- 

DRAULIC OR ELECTRO- 

WAVE LINES. 

COOK ELECTRIC COMPANY 
2700 SOUTHPORT CHICAGO, ILL. 

WANTED 
Electrical Engineers for fractional horsepower 
motors -AC and DC. Also Mechanical Drafts- 
man for small electrical mechanisms, some 
tools, dies and fixtures. Essential industry-. 
Best working conditions. Good wages. Ex- 
cellent post -war opportunities. 

THE ALLIANCE MANUFACTURING COMPANY 
ALLIANCE, OHIO 

WESTERN 
ELECTRIC CO. 

"The Arsenal of 
Communication Equipment" 

WANTS 

RADIO 
ENGINEERS 

For Design of 
Radio Test Sets 

also 

TESTERS 
To do inspection 

and testing of 
Radio Equipment 

Those now on war work will not be 
considered without a statement of avail- 

ability. 

Write or apply in person to: 

L. D. W. 
EMPLOYMENT DEPARTMENT 

WESTERN 
ELECTRIC CO. 

100 Central Ave., Kearny, N. J. 

RADIO STATION 
TECHNICIANS 

TRANSMITTING OR RECEIVING 

For Point -to -Point International 
Radiocommunications Stations. 

Applicants possessing at least 

SECOND CLASS 
Radiotelegraph Licenses Preferred. 

Code speed at least 18 WPM 

Assignment outside New York City. 

Do not apply if utilizing full 
skill on other war work. 

Apply weekdays except Saturdays, be- 
tween 10 A. M. and 3 P. M., personnel 
dept., or write 

R. C. A. 

Communications, Inc. 

66 Broad St., N. Y. C. 
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This section is 
the radio indu 
experienced, 
facilitate vita 

RADIO TESTERS 
for Westinghouse 
We can place in our Test Depart- 

ment at Baltimore, Maryland, men or 
women with training and experience 
in Radio theory and practice. The 
work will provide experience with the 
latest electronic equipment. A high 
school education or equivalent, includ- 
ing courses in mathematics and 
physics, is required and, in addition, 
at least one of the following qualifica- 
tions: 

1. Completion of a course in fun- 
damental radio transmitter or receiver 
theory (preferably a resident course, 
in a recognized radio school). 

2. One year's experience as a radio 
amateur during the last five years, 
plus at least one year's recent ex- 
perience in radio testing. 

3. Two year's recent experience in 
radio service work. 

Employment depends on satisfac- 
tory personal interview and a physical 
examination. 

No one employed at his highest skill in es- 
sential industry should apply. Applicants liv- 
ing outside the Baltimore area must obtain 
a "Statement of Availability" from their 
nearest United States Employment Service 
office. 

Apply in person or by Letter to 

RADIO DIVISION 
WESTINGHOUSE ELECTRIC & 

MANUFACTURING COMPANY 
2519 Wilkens Avenue 

BALTIMORE, MARYLAND 

RADIO ENGINEERS 

We desire men experienced in de- 

sign and construction of facsimile 

equipment for 100, war work 

with world -wide communications 

company. 

PRESS WIRELESS, INC. 
1339 DIVERSEY CHICAGO, ILL. 

HELP WANTED 
ELECTRONIC ENGINEERS, 

Mechanical Engineers 
with 

Knowledge of Electronics, 
Licensed Radio Operators 

to work with a 

Modern Television Concern 
Presently devoting 100% of its 

efforts to National Defense 

Allen B. Du Mont Laboratories, Inc. 
2 Main Ave., Passaic. N. J. 

December, 1943 

designed to help 
try obtain trained, 
technical men to 
I war production. 

STEWART- WARNER 
CORPORATION 

-one of the world's largest radio 
manufacturers . . . now devoting 
100% of its efforts to war work . . . 

needs qualified men for the following 
openings: 

* RADIO & ELECTRONICS 
ENGINEERS 

* MECHANICAL ENGINEERS 

* TOOL DESIGNERS 

* DRAFTSMEN 

These positions offer excellent oppor- 
tunities for post - war permanency. 
Ideal working conditions and progres- 
sive management policies. 

Write for application form 
or call in person of Personnel 
Office. 

STEWART - WARNER CORP. 
2811 N. WOLCOTT near (Diversey) 

CHICAGO 14, ILLINOIS 

ELECTRIC EYE PARTS AND KITS 
Complete electric eyes with phofo cell, cold 

cathode tube, telephone relay, in small metal 
box. 110 volt AC operation -$7.50. Photo cells 
for general purposes- $I.50. Plate circuit relays 
5000 ohms -$0.95. 6 volt DC relays -$0.55. Lenses, 
l'3,16 inch dia., 10 in. focal length -25c. 500 
assorted radio tubes. Electronic Products Com- 
pany, Saint Charles, Illinois. 

RADIO TECHNICIANS 
Laboratory assistants and trouble shooters 
(Male or Female). Good opportunities in 
war plant. Persons in war work or essential 
activities not considered without statement 
of availability. 

Allen D. Cardwell Manufacturing Company 
81 Prospect St., Brooklyn, New York 

ASSISTANT ENGINEER 
Experienced in transformers, reactors, and 
coil winding, for 100% war work. Pref- 
erably draft -exempt. This is a permanent 
position with a definite post -war future. 
Write fully to Mr. Harold Jones, Vice - 
President and Chief Engineer, stating qual- 
ifications and salary expected. 

MERIT COIL & TRANSFORMER CORP. 
311 N. Desplaines St. Chicago 6, Ill. 

"BACK THE ATTACK" 

ENGINEERS- 

NAI1ONAL 
UNION 

A 
GREAT 

OFFERS 
OPPORTUNITY 

National Union Radio Cor- 
poration, long acknowledged 
as a national leader in vacuum 
tube manufacture, is building a 

greater research and engineer- 
ing staff. Our contribution to 
the war effort has been substan- 
tial; our plan for the future 
knows no bounds. If you get 
into this electronic tube picture 
now, you have a brilliant fu- 

ture, unlimited horizons ahead. 

Our laboratories are in Newark, 
New Jersey. 

We prefer men with a degree in 
electrical engineering, physics or 
mathematics and a knowledge of 
vacuum tubes; however, if your ex- 
perience warrants, a degree is not 
absolutely essential. You must be 
draft exempt and not now employed 
full time at highest skill in a war 
industry. 

CAN YOU QUALIFY AS: 

Electronic tube engineer 

Metallurgist 

Production engineer 

Development engineer 

Measurement engineer 

Physicist 

Electrical engineer 

Write at once and tell us your ex- 
perience, education, draft status, 
salary requirements. 

NATIONAL UNION 
RADIO CORPORATION 
48 Spring St., Newark, New Jersey 
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Company Page No. 

Aerovox Corporation 113 
Alliance Manufacturing Co , 

The 110 
Allied Radio Corporation 76 
American Phenolic Corp 54, 55 
American Photocopy Equip- 

ment Co 102 
American Radio Hardware Co 5 
Amperex Electronic Products 

Second Cover 
Amperite Co 96 
Anchor Radio Distributing Serv- 

ice Co 109 
Audel Publishers 98 

Belmont Radio Corp ..Back Cover 
Bendix Aviation Corp., Marine 

Division 110 
Bliley Electric Co 80 
Burstein -Applebee Co 109 

Candler System Co 108 
Capitol Radio Engineering In- 

stitute 12 
Cardwell Mfg. Co., Allen D 111 
Centralab 88 
Classified 112 
Commercial Radio Institute 109 
Connecticut Telephone & Elec- 

tric Division 68 
Consolidated Radio Prod. Co 60 
Cook Electric Co 110 
Coyne Electrical School.... 104, 108 
Crowe Name Plate & Mfg. Co 93 

Dougherty, R. G 102 
DeForest's Training, Inc 102 
DeJur Amsco Corp 57 
Delco Radio, Division of General 

Motors 83 
Dodge Telegraph & Radio In- 

stitute 100 
Dumont Labs, Inc., Allen B 111 
D -X Crystal Co 74 

Echophone Radio Co. 97 
Editors & Engineers 106 
Electronic Corporation of 

America 91 
Electronic Products Co 108, 111 
Electro -Voice Microphones 89 
Englewood Elec. Supply Co 64 
Espey Mfg. Co., Inc 84 

Fada Radio & Electric Co., Inc 17 
Federal Telephone & Radio 

Corp 85 

General Electric 15 
General Transformer Co. 88 
Gothard Mfg. Co 104 

Halldorson Co., The 74 
Hallicrafters Co., The 73 
Hammarlund Mfg. Co., Inc 20 
Hytron Corp Third Cover 

Indiana Technical College.....109 
Insuline Corporation of 

America 106 

Jefferson, Inc., Ray 99 
Jensen Radio Mfg. Co. 18 
Johnson, Co., E. F 9 

Kato Engineering Co 98 
Knights Co., The James ... 6 

Lafayette Radio Corp. 78 
Lake Radio Sales Co 102 
Lincoln Engineering School 106 

Company Page No. 

McElroy Mfg. Corp 69 
McGee Radio & Electric Co 100 
McGraw -Hill Book Co 108 
Majestic Radio & Television 

Corp 81 
Mallory & Co., Inc., P.R. 61 
Meck Industries, John 72 
Meissner Mfg 82 
Merit Coil & Transformer 

Corp 105, 111 
Midwest Radio Corp 65 
Millen Mfg. Co., James 8 
Miller, Wayne 100, 108 
Murdoch Co., Wm. J 56 
Mutual Radio Products Co 86 

National Co., Inc 77 
National Radio Institute ... 3 
National Schools 87 
National Union Radio Corp .71, 111 
Nelson Co. 106 
New York YMCA Schools 109 

Ohmite Mfg. Co 53 
Onan, D. W., & Sons 105 

Par -Metal Products Corp 107 
Perm -o -flux Corp 58 
Philco Radio & Television Corp 110 
Pioneer Gen -E -Motor 90 
Polyrnet Condenser Co 98 
Potter Radio Co 109 
Press Wireless, Inc 111 

13 
P-9. Communications 110 
i A Institutes, Inc. 104 
icCA Test & Measuring Equip- 

ment 79 
Radio Receptor Co., Inc 63 
Radio & Tec. Publ. Co 59 
Radolek Co 109 
Randolph Radio 100, 106 
Rider Publisher, Inc., John F... 94 

Schott Co., Walter L. 107 
Shure Bros 86 
Snyder Mfg. Co 104 
Sprague Products Co 75 
Sprayberry Academy of Radio 11 

Standard Transformer Corp 62 
Stevens Walden, Inc. 70 
Stewart -Warner Corp 111 
Supreme Instruments Corp 14 
Supreme Publications 98 
Sylvania Electric Products, Inc 10 

Telegraph Apparatus Co 103 
Teleplex Co 109 
Thordarson Electric Mfg. Co 80 
Tobe Deutschman Corp. 114 
Triplett Electrical Instrument 

Co., The 67 
Tri -State College 106 
Turner Co., The 103 

United Transformer Co 7 
Universal Microphone Co., Ltd 92 
Utah Radio Products Co 16 

Vaco Products Co 96 
Vaughan Cabinet Co. 104 

Ward Leonard Electric Co 19 
Western Electric Co 110 
Westinghouse 111 
Whitney Blake Co., The 106 

Zenith Radio Corp 66 

112 

Rate 15c per word. Minimum,10 words 

ADVERTISING 

Advertising -A11 papers -All magazines. No extra 
cost. Expert advice ; no obligation. Established 
1918. Mitchell Advertising Agency, 1 Beekman 
St., New York City. 

CORRESPONDENCE COURSES 

RADIO Communications courses qualifying for all 
Federal licenses. Home study and resident courses. 
American Radio Institute, 44 East 23rd St., New 
York, N. Y. 

USED Correspondence Courses and Educational 
Books sold or rented. Inexpensive. Money -back 
guarantee. Write for Free Catalog listing 4000 
bargains.- (Courses Bought.) -Lee Mountain, Pis- 
gah, Ala. 

CORRESPONDENCE Courses and self- instruction 
books, slightly used. Sold. Rented. Exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete details and 84 -page 
illustrated bargain catalog free. Write Nelson 
Company, 321 S. Wabash, Dept. 01 -237, Chicago. 

SPECIAL Information -Basic Government Radio- 
phone license examination -complete questions - 
answers -75c money order. W9GZD, Carrington, 
North Dakota. 

PATENT ATTORNEYS 

INVENTORS- Before disclosing your invention to 
any one send for Form "Evidence of Conception ": 
"Schedule of Government and Attorneys' Fees" and 
instructions. Sent free. Lancaster. Allwine 8a 
Rommel, 414 Bowen Building, Washington, D. C. 

RADIO ENGINEERING 

RADIO Engineering, broadcasting, aviation and 
police radio, servicing, marine and Morse teleg- 
raphy taught thoroughly. All expenses low. Cata- 
log free. Dodge Institute, Elm St., Valparaiso, Ind. 

RADIO EQUIPMENT 

RADIO Service men and experimenters send for 
our giant radio catalogue. Save dollars. United 
Radio Co. (1000M), Newark, N. J. 

GUARANTEED rebuilt Vibrators, $1.00 ea. Send 
old vibrator. Best Vibrator Co., Box 5802, Cleve- 
land 1, Ohio. 

HEAD Phones: Trimm, I.C.A. New Yorker, Phil - 
more, Frost, Teleplex, Brandies. $2.00 Each. 
Code Keys: McElroy, Signal, Brach, Navy 
Speeder, $2.00 Each. Also some Specials $1.00 
Each. Vibroplexes. Like new -$12.95 Each. 
R. G. Dougherty, 786 Broad St., Newark, N. J. 
First Come, First Served. 

RADIO Compasses: G C Dane Brand New, $1.00 
Each. R. G. Dougherty, 786 Broad St., New- 
ark, N. J. 

RCA Dynamic Demonstrators =1, $125.00: ±2 
$75.00. R. G. Dougherty, 786 Broad St., New- 
ark, N. J. 

METER Cases (steel) 3 for $2.00. All sizes. R. G. 
Dougherty, 786 Broad St., Newark, N. J. 

HELP WANTED 

HELP Wanted : Experienced radio serviceman. 
Permanent position, good salary. Write L. E. 
Munroe, 111 Shelby St., Kingsport, Tenn. 

WANTED 

WANTED to Buy : Milliamp meters, 0 to 1 mil 
or 0 to 50 micro- amperes. L. E. Munroe, 111. 
Shelby St., Kingsport, Tenn. 

RECORD Changers Wanted - Motorola, Oak Mfg_ 
Co., and Garod. May be used but must be in 
good working order. To obtain changer, will buy 
complete radio -combination or record player 
combination. Will offer good price. What have 
you % A. Brodsky, 5123 University Ave., Chi- 
cago, Ill. 

RADIO NEWS 
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Meeting the mica -c citor shortage e . . 

mmommmmmmuuuoo 

In three sizes ; 

5/16x 1- 3/16" ; 
7/16x13/16"; 
7/16x1 ". 

An alternate choice for those 
hard -to -get mica capacitors in most 
applications -that was the prob- 
lem puf up to Aerovox engineers. 

Various applications were stud- 
ied. Voltages. capacitances, fre- 
quencies, power factor -these and 
other factors were considered 
along with dimensional limita- 
tions, after the manner of A.A.E.' 
Out of it all evolved this new 
Aerovox Type 38 mica -capacitor 
alternate now in production. 

Here is a miniature oil- filled 
metal -case tubular. Ideal for as- 
semblies where both space and 
`Aerovox Application Engineering. 

weight are at absolute minimum. 
Requires no more space than mica 
capacitor it replaces. Conserva- 
tively rated. No skimping of insu- 
lation or oil -fill despite minute di- 
mensions (see drawing). Meets all 
standard specifications for paper - 
dielectric capacitors used as mica. 
alternates. (See brief specifica- 
tions.) 

Type 38 mica -capacitor alter- 
nate is but one of several new 
wartime capacitors described and 
listed in our latest Capacitor Cata- 
log. Write on business letterhead 
for your registered copy. 

FEATURES 
Metal case. Double -rubber- bakelife ter- 
minal- insulator assembly. 
Both terminals insulated or with one 
terminal grounded to case. Pigtail ter- r minals. 
Normally without outer sleeve. Can be 
had with insulated sleeve, adding 
1/16" to diameter and length. Note 
dimensional drawing. 
Vegetable (Hyvol) or mineral oil im- 
pregnant and fill. 
300 to 800 v. D.C.W. Capacities of .001 
to .01 mfd. 
Capacitance tolerances up to but not. 
including .01 mfd. -20% +50 %; .01 
mfd. -10% +40 %. 

OUR WAR EFFORT 
From January 1941 to December 1942, 
Aerovox... 

Stepped up production output 500% 
for our armed forces. 

e Increased production floor space 
300 %. 
Sought, hired, trained and puf to 
work additional workers -a 300% 
increase in productive personnel. 
Opened second plant in Taunton, 
bringing work to available workers 
there. 
And -doing more and more; grow- 
ing week by week! 

INDIVIDUALLY TESTED 
AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A. SALES OFFICES IN ALL PRINCIPAL CITIES 
Export: 100 VARICK ST., N. Y. C. Cable: 'ARLAB' In Canada: AEROVOX CANADA LTD., HAMILTON, ONT. 

December, 1943 113 
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One reason why Tobe Capacitors have 
forged to the front is their consistently 

long life. But there's another rea- 
son - the successful pioneering 
work of Tobe engineers. 

Take as an example the CA -355, 
shown below in streamlined, her - 
meticalIy sealed drawn contain- 
er. It is being used in large quan- 
tities by the U. S. Army Signal 
Corps in front line telephones. 

Tobe is the only manufacturer 
furnishing this capacitor in a 
drawn container. 

The CA -355 is just one instance 
of Tobe engineering ingenuity in 
developing and perfecting new 
devices. However tough your own 
condenser problems we invite the 
opportunity for our engineers to 
help you solve them. Please get 
in touch with us. 

LONG -LIFE ASSURED 
For This Unique Capacitor 

SPECIFICATIONS-CA-355 
Wax impregnated, wax filled capacitor 

Capacity Rating: 2.0- 0.5 -0.3 mid. 
Voltage Rating: 200 D C 

Poncer Factor:._ rt 1000 cycles .01 maximum 
Resistance:____2000 megohms permicrofaratl 
Dimension: 1" depth -21/," length-21/8" height 

Meets requirements of U. S. Army Signal Corps 

U7SGHMqN 
J'ODf, 

' 
MASSAGN° 

A small part in victory today -A BIG PART IN INDUSTRY TOMORROW 

114 Printed in U.S.A. RADIO NEWS 
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It pays to have rigid specificatioi s - eh boys ? ". . 

HYTRON TOLERANCES ARE 
TIGHTER THAN CUSTOMER 
TOLERANCES 

When measuring aesthetic curves, or 
when conducting electrical and mechan- 
ical tests on vacuum tubes, the more 
stringent the adherence to accepted stand- 
ards, the more desirable the resulting 
selection. 

Impracticable as it is to manufacture all 
tubes of a given type exactly alike, it is 
possible to insure against slight meter in- 

accuracies and the human element by 

observing specification tolerances tighter 
than customers' requirements. Each Hytron 
tube is thus made to fit precisely the cir- 

cuit constants with which it must operate. 
For example, strict observance of specifi- 

cations for grid -to -plate capacitance makes 
easier the adjustment of tuned circuits to 

any Hytron tube of the chosen type. 

Simplify your design problems for initial 
and replacement tubes by taking advan- 
tage of Hytron's insistence upon close 
tolerances. Specify Hytron. 

OLDEST EXCLUSIVE MANUFACTURER OF RADIO RECEIVING TUBES 

0'1 

MASS 

S A L E 
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sky today 
. n your home 

tomorrow. . keep 

.your eyes on Bel mont 

adio 
nt Radio Corporat on, 5921 West Dic ns, Chicago 39, Illinois 

TELEVISION * FM * ELECTRONICS 
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