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Here are just a few models from the new 1938 
General Electric Radio line. You've never heard 
such thrilling, true -to -life, tone quality as you'll 
hear when you listen to these new radios with 
the new and exclusive G -E TONE MONITOR. 
It corrects tone distortion and brings out the 
high and low notes of each orchestral instru- 
ment. Stop in at your nearest G -E Radio Dealer 
for a demonstration. 

12 Super Value Models to Select from 

f't`" -- MODEL F -70 
7 tubes. 3 bands. 
TONE MONITOR. 
Louver Dial. Foreign 
and American Stations 
-Police, Aircraft, Ama- 
teur Calls. Large Dy- 
namic Speaker. 5 Watts 
Output. 

MODEL F -53 

5 tubes. 2 bands. Edge - 
lighted Dial. Domestic 
Stations -Police, Ama- 
teur Calls. Large Dy- 
namic Speaker. 

MODEL F -63 
6 tubes. 2 bands. 
TONE MONITOR. 
Louver Dial. Foreign 
and American Stations 
-Police, Aircraft, Ama- 
teur Calls. Large Dy. 
namic Speaker. 5 Watts 
Output. 

MODEL F -665 
6 tubes. 2 bands. TC'NE 
MONITOR. Louver Dial Faneigi 
and American Stations -Pc lice, 
Aircraft, Amateur Calla 
Dynamic speaker. 5 Watts Ou:- 
put. "Armchair" Model. 

MODEL F -65 
(Ab OVE) VE) 

6 tibes. 2 bands: TONE 
MONITOR. Louvet Dial: 
Foreign and American Stations - Police, Amateur, Aircraft 
Calls. Large Stsbilized Dynamic 
weaker. 5 Watts Outpt_.. 

GE NE RAL ELECTRIC 

RAD I 0 
FOR REPLACIMENTS SPECIFY GENEFAL 5LEC1R C PRE -TESTED TUBS. 
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I WILL TRAIN YOU 
TO START A SPARE TIME OR FULL TIME 

RADIO SERVICE BUSINESS 
J. E. SMITH 

President 
National Radio 

Institute 
Established 1914 
The man who has directed the 
home study train- 
ing of more men 
for the Radio In- 
other man 

any 

America. 

HERE ARE A FEW EXAMPLES 

OF THE KIND OF MONEY 

I TRAIN MY MEN TO MAKE 

EARNED $50 FIRST MONTH IN 
SPARE TIME 

"I knew nothing about Radio. After 
four lessons I began servicing Radios, 
earning $50 the first month. Last winter 
I made as high as $100 a month in spare 
time. " -G. F. WALTON, 808 West Olney 
Road, Norfolk, Ya. 

OWN BUSINESS PAYS 
$300 A MONTH 

"I now hate my own Radio business 
which shows three hundred dollars a month 
profit- thanks again to National Radio." 
-FRANK T. REESE, 39 N. Felton St., 
Philadelphia. Penna. 

CHIEF OPERATOR BROADCASTING 
STATION 

"When I completed 20 lessons, I ob- 
tained my Radio Broadcast Operator's 
license and immediately joined Station 
WMI'C. where I am now Chief Operator." - HOLLIS b'. BATES, 85 Madison St., 
Lapeer, lfieh. 

EARNINGS TRIPLED BY N. R. I. 
TRAINING "I base been doing nicely, thanks to 

N. R. I. Training. My present earnings 
are about three tines what they were be- 
fore 1 took the Course. 1 consider N. R. I. 
Training the finest in the world. " -BER- 
NAItD COSTA, 201 Kent St., Brooklyn, 

Get My LESSON on 
Radio Servicing Tips FREE 

I'll prove that my Training gives practical, money- 
making information, that it is easy to under- 
stand -that it is just what you need to master 
Radio. My sample lesson text, "Radio Receiver 
Troubles -Their Cause and Remedy" covers a long 
list of Radio receiver troubles in A. C., D. C., 
battery, universal, auto, T. R. F., super- hetero- 
dyne, all -wave, and other types of sets. And a 
cross reference system gives you the probable 
cause and a quick way to locate and remedy these 
net troubles. A special section is devoted to 
receiver check -up, alignment, balancing, neutraliz- 
ing, testing. You can get this lesson Free by mail- 
ing the coupon. 

MAIL 
COUPON 

NOW 

WITHOUT CAPITAL 
Do you want to stake more money? The world- 
wide' use of Radio has made many opportunities 
for you to have a spare time or full time Radio 
service business of your own. Three out of every 
four hontes in the United States have Radio sets 
which regularly require repairs, servicing, new 
tubes, etc. Servicemen can earn good commissions 
selling new sets to owners of old models. I will 
train you at home in your spare time to sell, install, 
service, all types of Radio sets to start your own 
Radio business and build it up on money you make 
in your spare time while learning. Mail coupon 
for my 64 -page book. It's Free -it shows what 
I have done for others -what I am ready to do 
for you. 

Many Make S5, $10, $15 a Week Extra 
In Spare Time While Learning 

Almost every neighborhood needs a good spare 
time serviceman. The day you enroll I start send- 
ing you Extra Money Job Sheets. They show you 
how to do Radio repair jobs that you can cash in 
on quickly. Throughout your training I send you 
plans and ideas that have made good spare time 
money -from $200 to $500 a year -for hundreds 
of fellows. My Training is famous as "the Course 
that pays for itself." 

There's a Real Future in Radio 
For Well Trained Men 

Radio already gives good jobs to more than 300,- 
000 people. And in 1936, Radio enjoyed one of 
its most prosperous years. More than $500,000,000 
worth of sets, tubes and parts were sold =an in- 
crease of more than 60% over 1935. Over a mil- 
lion Auto Radios were sold, a big increase over 
1935. 24,000,000 hontes now have one or more 
Radio sets, and more than 4,000,000 autos are 
Radio equipped. Every year millions of these 
sets go out of date and are replaced with newer 
models. More millions steed servicing, new tubes, 
repairs, etc. A few hundred $30, $50, $75 a week 
jobs have grown to thousands in 20 years. And 
Radio is still a new industry- growing fast! 

Get Ready New for Your Own Radio Business 
and for Jobs Like These 

Radio broadcasting stations employ engineers, oper- 
ators, station managers and pay up to $5,000 a 
year. Spare time Radio set servicing pays as 
much as $200 to $500 a year -full time jobs with 
Radio jobbers, manufacturers and dealers, as 
much as $30, $50, $75 a week. Many Radio Ex- 
perts own and operate their own frill time or part 
time Radio sales and service businesses. Radio 
manufacturers and jobbers employ testers, in- 
spectors, foremen, engineers, servicemen, paying 
up to $6,000 a year. Radio operators on ships get 

good pay, see the world besides. Automobile, police, 
aviation, commercial Radio, loud speaker systems 
are newer fields offering good opportunities. Tele- 
vision promises to open many good jobs soon. 
Men I have trained are holding good jobs in these 
branches of Radio. Read their statements in my 
64 -page book. Mail the coupon. 

I Send You Special Radio Equipment 
To Give Yom Practical Experience 

My Course is not all book training. I send you 
special Radio equipment, show you how to con- 
duct experiments, build circuits illustrating im- 
portant principles used in modern Radio receivers, 
broadcast stations and loud speaker installations. 
I show you how to build testing apparatus for use 
in spare time service work from this equipment. 
You work out with your bands the things you read 
in the lesson books. My Free Book tells you about 
this 50 -50 method of training -how it makes learn- 
ing at home interesting, quick, fascinating, prac- 
tical. Mail coupon. 

Save Money -Learn At Home 
Money Back Agreement Protects You 

I ant sure I can train you at home successfully. I 
will agree in writing to refund every penny you 
pay me if you are not satisfied with my Lessons 
and Instruction Service when you finish my Course. 
I'll send you a cop), of this agreement with my 
Book. 

Find Out What Radio Offers You 
Get My 64 Page Book Free Now 

Act Today. Mail the coupon now for my 
Free Lesson and my book, "Rich Rewards in 
Radio." Both are free to anyone over 16 years 
old. My book points out Radio's spare time and 
full time opportunities and those coming in Tele- 
vision; tells about my Training in Radio and 
Television; shows you letters from men I have 
trained, telling what they are doing and earning. 
Find mit what Radio offers YOU! MAIL THE 
COUPON in an envelope, or paste it on a penny 
post card -NOW! 

J. E. SMITH, President 
National Radio Institute, 

Dept. 7JR 
Washington. D. C. 

J ' IN RADIO 

OR BOTH AMPLEELE SON FREE ,%; . . , p-1 

,-0,40 
J. E. SMITH, President, National Radio Institute, Dept. 71R, Washington, D.C. 

Without obligating me, send your Lesson "Radio Receiver Troubles - Their Cause and Remedy" and free book about spare time and full time Radio opportunities and how I can train for then at home in my spare time. I 
.tm particularly interested in the branch of Radio checked below. 

! ) Radio Service Business f My Own ( ) Loud Speaker Systems, Installations and Service 
( ) Spare Time Radio Service Work k ( ) Auto Radio Installation and Service 
( ) Retail Sales of Radio Seth and Equipment i 1 Television Station Operator 
( ) Service Expert for Retail Stores ( ) Designing and Constructing Testing Equipment 
( ) Broadcasting Station Operator ( ) Service Expert With Radio Factory 
I ) Aviation Radio Operator ( ) Commercial Radio Station Operator 
i I Ship Radio Operator ( ) All -around Servicing Expert 

(If you have not decided which branch you prefer -mail coupon now, for informstioa to help you decide., 

NAME ....... .... AGE 

ADDRESS 14X1 
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contained receiver the 
size of an ordinary book and 
providing headphone recep- 
tion of local broadcast sta- 
tions is something that finds 
many useful applications. In 
the October issue such a 
receiver, so simple that any- 
one can build it, and so in- 
expensive that anyone can 
afford it, will be described 
in detail. 

This will be just one of 
the many specially prepared 
and highly practical articles 
which will be presented, 
covering the entire field of 
radio. 
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WORLD'S MOST OWERFUL RADIO! 
The sensationally quiet loue -distance pe-formance 
and perfection of tone achieved by the New Custom. 
Built Scott "Philharmonic" is due to a large num- 
ber of exclusive developments perfected in the Scott 
Research Laboratory. Following are a few highlights. 

Increased Wave Length Range 3.75 to 2000 
Meters ... Tunes Every Broadcast on the Air 
The Scott "Philharmonic" has a tuning range from 
3.75 to 2000 meters, making possible the reception of 
special Experimental and Television sound broad- 
casts on the Ultra -Short Waves -Foreign cations in 
all parts of the world -All of the statior s on the 
standard Broadcast Band -Aviation and Weather re- 
ports on the Long Wave Band -covering efficiently 
a greater wave length range, we believe, than any 
other radio receiver in the world today. 

Super- Powered for QUIETER Foreign 
Reception from All Parts of the World 

When you hear Foreign stations coming in on the 
New Super -powered 30 Tube "Philharmonic ", you 
find it impossible to believe you are listening to sta- 
tions thousands of miles away -The extremely high 
degree of usable sensitivity on all wave bands is 
largely due to the efficiency of the highly developed 
Two Stage R.F. Amplifier -The Four Stage I. F. 
Amplifier-and the 40 Watt Class A Audio Amplifier. 

New Variable Band -Pass Selectivity 
On the New "Philharmonic" an exclusive method 
developed in our Research Laboratory continuously 
varies the Selectivity from 2 to 16 Kc., enabling you 
to reach out and bring in weak distant stations which 
ordinarily would be completely blanketed by inter- 
ference from powerful local stations on adjacent 
channels. 

FREE' 

SF COUPON 
OR 
END 

INTEREST- 
ING FREE DE- 

TAILS ON THIS 
SENSATIONAL NEW 1938 RECEIVER 
AND SPECIAL MONEY SAVING 
OFFER DURING THE NEXT 30 DAYS! 

Four New Devekf gents Reveltticnite 
Tone -Amazes to Music World 

Unquestionably, one .I to most outstanding fea- 
tures of the Sion "Ph l'i -monk," is the almost tr- 
believable rea.ism of is t te. This is cut largely to 
a number of recently p in ted developments. atm-ig 
them: (1) New Scot: R. '. Amplifier dlecelaprrert 
(Scott Patent: Applie I or) which automatically 
band -passes :}ie R.F. stia to 18 3c. (or. Lroa -1 act 
band) and %a-iable LF. lecbvit, enafl ?: all Ire. 
quencies up tc 16,000 crei ; to be :eprodeccci, swats. 
ing true high fidelity r eption. (2) NEW Sects 
Bass Bi- Resorsstor S.s eì (Scott Patenas Applied 
For) which ?rovides it, r f t reproduction of Last r 
lower tones wahout me )il tg reproduction of speak- 
ing or singes! voice higher trequearies. - 

Special Tone balanced V c jsme Control scioati4i._alìv 
t. of ear to al! 'regvte designed to jo low rerpoaci?s 

at varying degrees ej cc ume. .4) New [versa 
Feed -back Sysem automatically cats amen 
"peaks" and .rings :, ':dips" o' speaker, givit.g 
finer, truer tome. 
Perfected Pksh -Pull Volume Range Expansion 
A special Push -Pull Pr.grìm Volu ne Range Expan. 
sion circuit developed iv the Scott Research Labora- 
tory provides r range of lidb enabling tie dynam_e 
variations of all programs to be restored to the _r 
original volume range. Until you hove hen. -d t)t.s new 
development, i is impossible to rea_rize l.ao tine 5or3 
radio reception and phon s reproduction ca t reed., Se 

Scott Demosiratior Salons 
New York Cay Las Ar geles 
630 Ffth Avr. 115 No 2obert,cn Blvd. Os ago 

4440 Ravenswood Avenue 

NeNly Developed Circuit Suppresses 
5c-etch On Phonograph Records 

A deve operant tf the Scott Research Laboratory 
(Scott Paterts Applied For) automatically sup- 
presses th? scratch on tine record, but does r ot affect 
the full reorodwvion o' the higher frequencies at 
normal ve!une. This amazing development for 
phonogaat i. record reproduction cannot be realized 
until one lus actually listened to a phonograph rec- 
ord pla-ed in the ordinary way, then with the rec- 
ord seratca e-imir.ated. This is undoubtedly one of 
the mos Ltstaao_ng developments in phono repro- 
duction. 

Guaranteed fer 5 years Against Defects 
The "Il:litarmonic" is custom -built in limited 
numbers, with such extreme precision and with 
such high quality parts, by highly skilled labora- 
tory teemricitns, :hat it is guaranteed against de- 
fects (e,cept tubes) for FIVE YEARS -29 times 
longer dim die usual 9) -day guarantee of produc- 
lion type receivers. 

Prices ho Higber Than Many Ordinary Radios 

Contrary o general opinion; Scott Receivers are 
priced no higher than many ordinary radios. They 
are sold only direct from the Scott Laboratories - 
there am no dealers -thus saving you the distri- 
butor an 3 )rdinar, radio dealer's profit. 

30 Oay FREE Trial ... Liberal Terms 
Try the Scott "Philharmonic" in your )tome for 30 
days! If it is not F,ner and better in every tray, you 
can return it at any time during this period aid your 
money tail. be promptly refunded. Liberal Budget 
Plan terms. if desired. 

E. H. SCOTT RADIO LABORATORIES, INC. 
4440 N. Ravenswood Ave., Dept. 5P7, Chicago, U. S. A. 

Please send full description, price; and FREE details on the special offer 
you cire making during the Next 30 days on the New Scott Philharmonic. No 
obligation. (Not Sold thru dealers -sold only direct from Scott Labora- 
tories). 

Name 

Street.... State 
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Pages From A 

serviceman's 

DIARY 
TUESDAY : When you find a customer 

at the door waiting for the shop to 
open, it a pretty good sign that the 

depression is over. And, perhaps, it might 
not be a bad idea to crawl out of bed a 
little earlier ! 

Here was a middle -aged man carrying a 
Radiola -80 power -supply and accompanied 
by a youngster holding the chassis. He 
thought it would be easy to take out the 
apparatus and run it down to the shop for 
test. Ordinarily, of course, it isn't much 
of a job for an experienced man but this 
was the first time the chassis had been 
pulled in seven years and getting out the 
rusted bolts caused him plenty of trouble. 
(I wish more customers would try jobs 
like this; they would understand better 
what a serviceman has to contend with.) 

"Shifting" Resistors 
Brought the set in and put it on the 

test bench. It had already been examined, 
he said, by one of our competitors. The 
diagnosis was a blown condenser and the 
estimate for repair, twelve dollars. He 
wouldn't pay that much. Would rather buy 
a new set! (Filter condensers do not blow 
in this model, but customers become very 
critical of anyone who "knocks" a com- 
petitor and it is likewise poor policy to 
cut prices.) Perhaps, I told him, the other 
fellow had not had time to make a com- 
plete examination. Again, he may have 
figured on a complete overhaul, which 
takes plenty of time and materials for a 
thorough job. If he merely wanted the 
set patched up so as to get a little more 
service out of it, of course it would cost 
much less. I got the job. 

Found the 110,000 -ohm carbon resistor 
in the bleeder network had dropped to 
15,000 ohms, overloading all the other 
resistors in the network. All had decreased 
in resistance to some extent, causing an ex- 
cessive cathode bias on the r.f. and first 
i.f. tubes and of course making the set 
very insensitive. Replaced six resistors and 
soon had the set working like new. 

Emergency Case? 
Loaded up the car to start out on calls 

and deliveries. With a chassis under one arm 
and a speaker under the other, I tried to 
open the car door. It stuck, and in pull- 
ing at it the speaker slipped. A lug on the 
output transformer ripped a nice, deep 
cut in my finger. I wrapped a handker- 
chief around the finger and started off. 

Drove about a mile and noted that the 
handkerchief was getting blood- soaked. 
Stopped at a drug -store to have a fresh 
bandage put on but, after one look, the 
pharmacist told me to hurry over to the 
hospital and have the cut stitched. 'The 
hospital is last place in the world I should 
choose to visit -too often, the last place 
anyone does enter alive. However, here 
goes! 

"Emergency case? Down the corridor, 
first door to your right," the nurse at the 
reception desk called out. I wandered into 
a small room where there was a nurse - 
all alone. Her boss certainly had an eye 
for beauty, and I began to like this hos- 
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A SERVICEMAN HAS ONLY ONE PAIR OF HANDS 

In the radio service business small cuts and abrasions on the hands often occur 
and the serviceman, absorbed in his work, often neglects to protect them against 
infection. An infected finger, however, may put him out of commission for some 
time as far as repair work is concerned; even the smallest hurts should be imme- 

diately attended to. 

pital. She cleaned out the cut, then covered 
it with a piece of gauze saturated with some 
strong disinfectant. 

"That's a very bad cut," she said, oh, so 
sweetly. "I'll get the doctor for you right 
away." She disappeared. 

While waiting, a hard- boiled, middle - 
aged dame dropped in. She wrote down my 
answers to a long series of questions. Name, 
age, occupation, employer, business address, 
home address, nearest relative, religion --it 
got very monotonous. 

"After all," I protested, "I've only 
scratched my finger. It isn't serious enough 
for all this." 

Most Encouraging! 
"Of course not," she answered, then 

added significantly, "but we have to be 
prepared for any contingency." A nice, en- 
couraging person! I wouldn't have been 
surprised if she had hauled out a tomb- 
stone catalog. I was glad to see her leave. 

Ah ! My nurse returned with a woman 
doctor in tow. And what a doctor ! Tall 
and dark -haired, her clear, blue eyes bored 
through you. She took one look at the 
finger and then ordered the nurse to bring 
scissors, needles and other materials. (Boy, 
was I glad I hadn't cut my hip!) Strictly 
business, cool and efficient, she threaded 
the needle at the first try. A few quick 
stitches and the job done. (Could I look 
at her radio? No. It was all right. It 
would be.) 

"Anti- tetanus serum," she ordered sharp- 
ly. The nurse brought it. 

"You should have an injection to pre- 

THESE records from an anony- 
mous serviceman's diary should 

be of decided interest to veteran 
servicemen, as well as to those 
whose experience in the service 
field is more limited. Written by 
a man who "knows his stuff," and 
shot with an occasional outcrop- 
ping of humor, these items pro- 
vide many hints not found in text 
books. More of these pages will 

appear from time to time. 

vent lockjaw," the doctor told me. (I don't 
like injections.) 

"You don't want to get lockjaw, do 
you ?" she asked. 

"I wouldn't know," I told her. (After 
all, I'd never had it. ) 

"You wouldn't like it," she snapped, 
then turned on her heel and left. 

The nurse gave me a shot in the arm, 
first scratching the skin and putting a 
drop of the serum on it to note the re- 
action. 

"Don't you want a little stimulant ?" 
the nurse asked, as I got ready to leave. 
(She was lovely ! ) 

"Oh, well, if you insist," I told her, 
looking at a nice bottle of what looked like 
17- year -old rye on the medicine shelf. But 
instead she took a small bottle of clear 
liquid and started to put drops in a glass of 
water. 

"What's that ?" I asked. 
"Spirits of ammonia," she answered. 

"Sorry I can't give you anything else." 
(Her eyes were soft and brown. Could I 
look at her radio? Well, maybe -) 
Did You Pay the Social Security 

Tax? 
Washington, D. C. -The Commissioner 

of Internal Revenue, Guy. T. Helvering, 
advises that immediate tax returns should 
be made by delinquent employers. Con- 
trary to prevailing opinion, the tax is im- 
posed on any employer of one or more 
persons and on the employee. The em- 
ployer collects the tax from the employee 
and then becomes the custodian for the 
government. The employer is responsible 
for the collection of the tax and penalties 
for delinquency are levied against him, not 
the employee. Further information is 
available at the Collector's offices. 

PRA8 
Pernambuco, Brazil -The Pernambuco 

Radio Club has arranged for the construc- 
tion of new transmitting equipment to re- 
place the present facilities. The new trans- 
mitter will have a power of 25 kilowatts. 
A long -wave antenna, consisting of a single 
80 -meter mast, will be used while the short- 
wave antenna is to be suspended between 
two 40 -meter towers. The call letters and 
wavelengths remain the same: 410 and 
49.67 meters. 
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*Oft /16 MiNWN*4t)kts, 
It took twenty -six years experience 

building fine radio receivers to de- 

velop all the engineering superior - 

ities combined in the New MAS- 

TERPIECE VI. 

Imagine a radio so superbly sen- 

sitive that it will bring in stations 

all over the world using only an or- 

dinary ice -pick for an antenna! 

Imagine an altogether new idea 

in selectivity -the MULTI -BAND 

interlocking system -that gives 

you choice of four really startling 

degrees of selectivity at the flip of a 

switch! Imagine reserve power 

enough in your MASTERPIECE 

VI to use it as a Public Address sys- 

tem in an 18,000 seat auditorium! 
Imagine the tone you get with 

BIFARIAN baffling, double tone 

controls, and the famous Jensen - 

McMurdo Silver 18" SUPER - 
GIANT twin -cone high -fidelity 
speaker! 

Imagine a control panel allowing 
you to do everything that the broad- 

cast station monitoring system can 
do! 

Imagine all this coupled with the 

lowest tube and circuit noise found 

in any sensitive radio made today 

and you'll know why foreign recep- 

tion is a pleasure with the MAS- 

TERPIECE VI - why engineers 

and scientific expeditions choose 

the MASTERPIECE VI. 
Thirty -six distinctive technical 

features are built into your special 

and individually custom -built MAS- 

TERPIECE VI! 

And it is shipped to you for a full 

thirty -day trial in your own home - with the sole judge as to whether 

it is "the finest receiver ever built." 

And you can order your MAS- 

TERPICE VI on convenient month- 

ly terms if you wish! 

Write a letter or mail the coupon 

for complete technical details. Or 

see a MASTERPIECE VI on dis- 

play at the Laboratories and Stu- 

dio, 2900 South Michigan Boule- 

vard, Chicago - or 63 Cortland 

Street, New York City. 

"THE INDIVIDUALLY CUSTOM -BUILT RADI 

Iwo mow limos 
MAIL THIS COUPON 

McMurdo Silver Corp. 
2900 -A So. Michigan Blvd. I Chicago, U. S. A. 

Please send me full details on the New custom -built I MASTERPIECE VI. 
'NAME 

ADDRESS 1 

=II I MID MN =II NINO MN =I 
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DEPENDABLE PERFORMANCE 
RP 

AT THE SEASHORE .. OR . . IN THE SAHARA 

\\ lien y Oni buy Mallory Replacement Conden- 
sers you get full capacity. There are no "skinny 
mikes" to account for ... no lean performances 
to alibi. 
The generous capacity of Mallory Condensers 
is important. So is the lower power factor. To- 
gether they mean improved filtering and better 
performance. And -better performance means 
better satisfied customers. 
What is done to assure the permanence of 
Mallory Condenser characteristics? 
Plenty! 
The famous Mallory Metal Seal hermetically 
doses each Mallory Condenser against the 
effects of moisture and dryness. 
That's why you can depend on Mallory Replace- 

Use 

MALLORY 
REPLACEMENT 

CONDENSERS....VIBRATORS 

MALLORY 
REPLACEMENT 

CONDENSERS 

ment Condensers for dependable perform- 
ance any time, anywhere -at the seashore or 
in the Sahara Desert. 
Mallory Replacement" Condensers have estab- 
lished a position of national leadership in the 
service field -yet Mallory Replacement Con- 
densers cost no more. The longer you use them 
the more readily you'll agree that they actually 
cost less in the long run! 

Are You Missing the Biggest 
Help a Service Man Ever Had? 

Have you delayed asking the Mallory -Yaxley 
distributor about your copy of the MALLORY - 
YAXLEY RADIO SERVICE ENCYCLO- 
PEDIA ? See him now before the edition of 
this great book is exhausted. 

P. R. MALLORY & CO., Inc. 

INDIANAPOLIS INDIANA 
Coble Address- PELMAIIO 

Use 

E, A3c L 
REPLACEMENT 

VOLUME CONTROLS 
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SERVICE CAREER 
This article is dedicated principally to the radio student shortly to be 
graduated from a service school. However, there is "meat" in it for everyone 
seriously considering going into the radio service business -the recent gradu- 
ate, the student anywhere along in his course, the self- taught radio experi- 
menter and the person with his eye focused pretty far ahead who has just 

begun to think about taking a radio service course. 

By Zeh Bouck 

THERE are three primary considerations involved 
in embarking upon a radio service career -no one 
of which can be subordinated to another. These 

are Training, Equipment and Capital. It is the pur- 
pose of this article to consider the minimum require - 
ment of each. 

Little can be said in an arbitrary way about training. 
If you have been graduated from the average residence 
school, or have plugged your way conscientiously through 
a correspondence course, 
you are doubtless suffi- 
ciently well trained' to 
start in at radio servicing. 
If you have had no for- 
mal training, but can read 
through the average issue 
of RADIO NEWS with per- 
fect understanding and 
are intimately acquainted 
with the theory and op- 
eration of essential service 
equipment through years 
of experience, you are 
probably on an equal foot- 
ing with the person who 
can hang up a framed 
certificate in his service 
shop. Experience, of 
course, is a part of train 
ing -a vital part -but 
this, in many instances, 
may have to come later. 

Essentials 
Your confidence in your 

own ability to repair ra- 
dios is probably the best 
index of training. You, 
yourself, should know how 
good you are. 

While the expert can 
cope with many radio ser- 

vice troubles with no more equipment than a screw 
driver and soldering iron, he can do a quicker and more 
effective job with the proper apparatus on hand. Also, 
there are numerous other difficulties to be considered. 
A large percentage of radio troubles is due to inefficient 
or inoperative tubes. Unless some definite symptom points 
in another direction, the serviceman's first suspicion is 
toward tubes, so a tube checker is indispensable! 

Once tubes have been eliminated as the source of 
trouble, the volt -ohmmeter 
is beyond dispute the most 
important of all service 
instruments. With it, bet- 
ter than 90 percent of all 
chassis troubles can be 
quickly and accurately 
detected and this may be 
written down as number 
2 on the list of essential 
equipment. The volt - 
ohmmeter is to the radio 
serviceman what the 
stethoscope is to the 
doctor! 

GOOD EQUIPMENT SMOOTHS THE WAY 
A young man with adequate training and well designed though 
not necessarily extensive test equipment can start out on his 
first service rounds with confidence that there is no service job 
that he cannot lick. After all, experience is another name for 
knowledge and servicing instruments are the necessary tools 

to work with. 
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Oscillators 
While the all -wave os- 

cillator will be brought 
into play on only a rela- 
tively small number of 
service calls, no service- 
man worthy of the name 
should consider going into 
business without this in- 
strument. And as the hu- 
man ear is a notoriously 
unreliable device, an out- 
put meter should be em- 
ployed with it. The 
illustrations show 
Clough -Brengle (Figure 
6) Bendix -DayRad (Fig- 
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AN R.F. AND A.F. OSCILLATOR 
Figure 2. The Hickok signal gen- 
erator, a.f. oscillator acrd outpia meter. 

CAPACITOR ANALYZER 
Figure 3. The Solar capacity meter 
for measuring condensers and resistors. 

COMPLETE TEST INSTRUMENT 
Figure 4. The Weston "Serviset," 
which combines a tube checker, a volt - 
ohmmeter and an analyzer including 

an output meter. 

A HOME SERVICE BENCH 
According to a recent survey, about 60 
percent of American servicemen work 
from their homes. The equipment 
shown above is portable and can be 
used on the Bench or in the field. This 
Bench was built at a surprisingly small 

cost of less than $4. 

ure 5) and Hickok (Figure 2) models 
shown, are efficient and inexpensive. 

Some means of measuring capacity 
and testing condensers also should be 
provided. The writer prefers the bridge 
for measuring condenser values, as 
power factor, which is an index of con- 
denser deterioration, can be measured 
simultaneously. Also, such bridges are 
usually combined with a resistance bridge 
which provides an additional check on 
resistors and the volt- meter. For con- 
denser leakage tests the neon flash - 
indicator is satisfactory and inexpensive. 

Combined Instruments 
The foregoing covers the essential 

equipment -the very minimum which 
the serviceman should have to start in 
business. While we have by no means 
gone through the list of valuable service 
equipment, we are forced to pass over 
such useful devices as oscilloscopes, 
wobbulators, etc., until the cash register 
rings from pure force of habit. 

Much of the above equipment can be 
obtained in combinations which effect 
decided economies without lessening the 
versatility of the apparatus. For instance, 
the tube tester may be combined with 
the volt- ohmmeter. Such a combination 

PORTABLE SIGNAL GENERATOR 
Figure 5. The Bendix -DayRad all - 
wave signal generator which includes 

a neon -lamp output indicator. 

A UNIVERSAL TESTER 
Figure 1. The Triplett tube checker, 

volt -ohmmeter and output meter. 

is the Triplett, Model 1504 Multi-pur- 
pose tester (Figure 1). Or a complete 
analyzer and tube checker may be com- 
bined as exemplified in the Weston 
Servicer (Figure 4). 

It is similarly good sense to make a 
single unit of the condenser -resistor 
bridge and the condenser tester which 
is done in the Solar capacity analyzer 
(Figure 3). This instrument measures 
power factor, capacity, leakage and 
otherwise tests all types of condensers. 
A neon -lamp indicator is built into the 
bridge, which also measures a wide 
range of resistance values. Balance is 
indicated visually with a cathode -ray 
6E5 tube. 

It may be argued that further econo- 
mies could be effected if the serviceman 
built his own equipment. In the case 
of extreme economic necessity -yes. But 
otherwise, it is desirable that the service- 
man's basic equipment be of commercial 
design. This equipment may be em- 
ployed later as standards, against which 
shop apparatus may be calibrated, if 
personally constructed. However, in any 
event, homemade or factory-made, the 
minimum -essential- equipment remains 
as outlined above. 

Tools Required 
Tools logically corne under the head- 

ing of equipment and the essential im- 
plements are: soldering iron, three sizes 
of screw drivers (including a very small 
one for knobs), a small file, complete 
set of insulated screw drivers and 
wrenches for alignment work, long -nose 
pliers, diagonals, (Turn to Page 188) 

RADIO- FREQUENCY GENERATOR 
Figure 6. This efficient, low- priced 
signal generator, manufactured by the 
Clough- Bren_gle Co.. is a.<. operated. 
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WHAT'S 

in 

RADIO 
By The Associate Editor 

Complete Speaker Line 
The Utah Radio Products Company line 

of permanent magnet dynamic type speak- 
ers has been expanded to meet practically 
all radio and sound system requirements. 
Thirty -four models are now available, with 
cone diameters ranging from 5 inches to 14 
inches, employing magnets weighing from 
5 to 46 ounces, and with output capacities 
as high as thirty watts. They point out 
that a new type of molecular structure in 
the speaker magnet greatly lengthens mag- 
netic life. 

Long -Range Auto Antennas 
The General Electric Company offers . 

four new auto radio antennas that require 
no drilling for mounting and meet prac- 
tically all requirement for auto radio 
installation. They compromise the "Top - 
Flo" model KA20 designed for steel top 
cars. It is held in position by posts fitted 
with rubber suction cups which are 
cemented in place. There is the double 
"Hairpin" model KA40 antenna for under 
running board installation. the "Fish- pole" 
model KA30 which mounts on the rear 
bumper and the "Hinge -rod" model KA10 
designed to be installed on the upper front 
door hinge. 

New Line of 6 -Volt Power Units 
P. R. Mallory and Company have in- 

troduced 6 -volt power supplies called 
"Vibrapacks," designed to provide power 
for portable -mobile transmitters, P. A. 
equipment, and similar apparatus. 
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NOW, WHAT TIME IS IT IN BORNEO; IN TAHITI? 
Here is the new Warren time clock for the short -wave listener that tells at -a 
glance the time around the world for any given local time. 11 would be a welcome 

addition atop any listener's all -wave receiver. 

The two high -voltage models have a 
maximum rated output of 300 volts at 
100 ma. of easily filtered, rectified d.c. with 
three lower voltage taps of 275, 250, and 
225 volts. Two low- voltage models deliver 
200, 175, 150, and 125 volts output and 
may be used in converting 110 volt a.c. 
receivers for 6 -volt battery operation. These 
power units are manufactured in both 
synchronous and non -synchronous types. 

Radio Interference Filter for 
Electric Razors 

To overcome radio interference caused 
by the electric razor, the Solar Manufac- 
turing Corp. has recently developed the 
"AE- Elim -O -Stat" filter of the capacitive - 
inductive type. It contains not only the 
conventional condensers usually used in 
devices of this kind, but also induction coils 
for maximum filtering effect. 

Permanent Sound System 
This model 60 -C amplifier manufactured 

by the United Sound Engineering Company 

is a heavy -duty unit with a rated power 
output of 60 watts, providing gain of 135 
db. on the three "mike" channels, and 61 
db. on the phono channel. The tube equip- 
ment comprises four 6F5's, one 6R7, one 
6F6, two 6E5's, two 6L6's, one 5Z3, and 
one 83. It can handle from two to thirty 
speakers for different reproducing require- 
ments. For a high -powered amplifier the 
60 -C is unusually compact and convenient 
to handle. The two electric eyes, indicat- 
ing overload and output level, provide a 
complete visual monitoring system. 

DX Listeners, Take Note! 
This is the new Warren Telechron 

"Globetrotter" world time clock which gives 
you the time for all countries from Ran- 
goon to Mandalay. The regular clock hands 

tell the time in your particular zone while 
the revolving outside numeral disc of 24 
hours divided into dark for p. m. and light 
for a.m. shows at a glance the time in all 
sections of the world. It is modelled in 
walnut with bronze lacquered back and 
foot rest. The metal dial which is 5 

inches square has black characters on a 
brown background. Dimensions 6Ys inches 
square by 3 inches deep. 

Auto Whip Aerial for 
Increased Sensitivity 

This new motor car antenna made by the 
General Antenna Company mounts on the 
door hinge and can be extended from 26 
to 51 inches. It is equipped with 3 -foot 
rubber -insulated shielded lead -in and is 

made from triple plated rust -proof chrome 
alloy steel. The antenna is shown in the 
accompanying photo in a horizontal posi- 
tion, when erected it is mounted vertically. 

Auto -Radio Test Pack 
The new Stancor power pack for auto - 

radios, just introduced by the Standard 
Transformer Company, is designed to meet 
the long -felt need for a dependable, ac- 
curately- metered source of low -voltage 
current for demonstrating and testing auto - 
radios. 

This apparatus is supplied in three 
models with various ratings up to 8 volts 
at 15 amperes. Each model is protected 
with a circuit breaker in the primary and 
is equipped with an accurately- calibrated 
meter. (Turn to page 192) 
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afany Qildvantages in 

OSCILLO 
For Servicemen, amateurs, 
Cathode -ray oscilloscopes at low -cost 
to meet the needs of any radioman. 
the new miniature cathode -ray tubes, 
available only in expensive laboratory 

oscilloscope design are included 

By William C. Dorf 

HE constantly increasing demand for reasonably priced T test apparatus of greater capabilities has made possible 
quantity production of the modern, miniature cathode - 

ray oscilloscope. Now that its applications have become 
more widely understood, greater efficiency in the design, 
development and servicing of radio apparatus has been real- 
ized. Manufacturers today offer instruments which enable the 
user to obtain a picture of precisely what is taking place in re- 
ceivers, amplifiers and transmitters so that defective conditions 
may be quickly recognized and the proper remedies applied. 

Most of the newer instruments employ the 1 -inch type 
913 cathode -ray tube. More recently, a 2 -inch type has 
appeared on the market and this has also been adopted by 
several manufacturers. In many of the instruments, either 
type tube may be used interchangeably. The low cost and 
long life of these tubes has made the new apparatus practical 
and economical. 

For those who wish to build their own, complete kits of 
essential components have been made available. In both the 
completely manufactured and kit types, models are available 
with built -in sweep circuits and amplifiers as well as simpler 
types designed for use with external accessories. 

The extremely wide variety of tests that the new cathode - 
ray oscilloscopes can be applied to, in experimenting, servicing 
and designing, has been covered in detail in the past six issues 
of RADIO NEWS. An excellent reference book on the subject 
is the "Cathode -Ray Tube at Work," by John F. Rider, and 
for the advanced student, there is "Engineering Mathe- 
matics," by Steinmetz. 

Midget Oscillograph Easy to Operate 

THE new midget cathode -ray oscillograph type 820 (see 
No. 1) was recently placed on the market by the 

Triumph Manufacturing Company. The nine controls on the 
panel are plainly marked as to their functions, and the design 
features make for simplified operation. After the preliminary 
adjustment of sweep frequency, beam control, and "locking" 
have been made it is only necessary to use the vertical gain 
and sweep vernier controls for final adjustments. The device 
can be used with or without its high -gain amplifier. The 
specifications show the instrument to be equipped with dual 
amplifiers, sensitivity 13 mm. per volt, and a linear sweep 
circuit rated 15 to 35,000 cycles. In addition to the 913 
cathode -ray tube, the instrument uses a type 6A6, one 885, 
and an 80 type rectifier. 

Six -Tube Kit 

THE compact and attractive -looking instrument in illustra- 
tion No. 2 is the new Thordarson oscilloscope available in 

kit form. An unusually complete instruction folder with cir- 
cuit diagrams and constructional illustrations are furnished 
with the kit. Careful thought was given to the preparation of 
this instruction sheet so that any experimenter, serviceman or 
amateur should have no difficulty in constructing the device. 
The case measures only 536 by 6g. by 10/ inches. It should 
be a handy portable unit for the serviceman. Six tubes in all 
are employed, consisting of one type 913 tube, two 6J7's, one 
885, one 6X5 and one iV tube. 
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midget Cathode - Iny 

SCOPES 
and Serious Experimenters 

are now obtainable in great variety 
These new instruments, employing 
incorporate essential features formerly 
apparatus. The latest advances in 
in the new types described 

and John H. Potts 

1001 Applications 
THE Burton -Rogers model 60, five -tube oscillograph (see 

No. 3) is equipped with built -in amplifiers for both hori- 
zontal and vertical plates of the 913 tube. These amplifiers 
employ the 6C6 type tube. A linear sweep circuit is included, 
using the type 885 tube and an 84 is used for rectification. 
The manufacturer points out that only / volt input to either 
the horizontal or vertical amplifier gives a full- screen image. 
The linear timing circuit is of the latest design, employing the 
885 tube to provide a synchronized saw -tooth wave so that 
stationary patterns of recurrent voltage or current conditions 
can be viewed on the screen. Other specifications follow: 
input impedance to either horizontal or vertical input posts, 
1 magohm; maximum signal to input posts, 250 volts RMS. 
The overall dimensions of the case are: 83 inches high, 7 

inches wide and 10 inches deep. It weighs approximately 
11 pounds. 

Operates with Either 1- or 2 -Inch Cathode -Ray 
Tube 

THE compact oscillograph shown in illustration No. 4 is 

the Hickok Junior oscillograph model RFO -3. It can be 
furnished with either a one- or two -inch cathode -ray tube. 
It is provided with a built -in electronic frequency modulator 
so that aligning may be done with an ordinary test oscillator. 
The tube screen is recessed behind the panel to keep out 
extraneous light. The manufacturer points out that the sweep 
circuit range is variable from 3 cycles per second to over 
150,000 cycles. This is a seven -tube instrument using one 
6J7 amplifier, one type 41 oscillator, one 6D6 frequency 
modulator, one 885 sweep circuit oscillator, one 6D6 current - 
limiting pentode, one 913 and one 1V rectifier. 

Employs New 2 -Inch C.R. Tube 
THE Supreme Instrument Corp. announces two new 

midget cathode -ray oscilloscopes employing the new 2- 

inch C.R. tube (see No. 5). Both instruments are portable 
and incorporate a number of new features of which the out- 
standing are an eliminator circuit for removing high- frequency 
linear sweep return, a selective return sweep eliminator for 
inclusion or rejection of power supply frequency return sweep, 
snap -lock synchronizer for positive interlock between linear 
time base and incoming signal. The rated linear sweep range 
is from 15 cycles to over 30 kc., sensitivity horizontal am- 
plifier is approximately 1 -7 peak volts, and of the vertical 
amplifier 1.8 peak volts, per inch deflection. Metal tubes 
are used in the amplifier circuits. The model 535 can be 
used for either single or double image alignment. A cali- 
brated screen is furnished for use in connection with visual 
alignment work. The tubes employed are: one 6A7, one 
6F7, one 84, and one 76. 

Meets All Amateur and Servicing Demands 
THE illustration at the top of page 138 (and No. 6) shows 

the new RCA model 151 low- voltage oscillograph in oper- 
ation at Harry Vierling's amateur station, W2CZD. He 
finds this instrument indispensable for (Turn to page 186) 
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BRITISH SERVICEMEN AT WORK 
Figure 2: Servicemen in England are 
known as "engineers" and are remark- 

ably careful and accurate. 

GETTING AHEAD IN 
SERVICING 

IN choosing a business, career or pro- 
fession, and even in service work a 

person should have not only a definite 
goal in mind but also a sane idea con- 
cerning the limitations of his possible 

advance. 

IEVITABLY in the mind of every 
serviceman and prospective serviceman 
there arises sometime the question 

"How far can I go in radio servicing ?" As 
in every line of endeavor the answer de- 
pends largely upon the personal equation - 
how good a serviceman you are and your 
other individual qualifications. But there 
is this about radio servicing -there is more 
room and at higher tops than in other 
fields of comparable work. While everyone 
isn't going to get there, the possibilities in 
radio servicing are not exaggerated even 
in the most optimistic service school ad- 
vertising. There are and will be plenty of 
Horatio Alger, Jr's. heroes climbing to the 
top. 

True Success Story 
An example of what can be done, when 

industry, ability and imagination combine 
for progress, is exhibited in the case of 
Holiday & Hemmerdinger, of Manchester, 
England. Breaking into the game from 
scratch -or better yet, let Mr. Hemmer- 
dinger tell the story: "Starting in August, 
1932, in a small room, the writer and his 
partner aimed to provide a first -class ser- 
vice for repairs and public address. The 
business grew rapidly and soon it became 
necessary to knock down a wall to increase 
the size of our workshop. Further space 
was taken for the office and, later still. 
more accommodation was required for our 
expanding public- address department. The 
original staff of two was gradually added 
to, and is now seven! 

"Our equipment was consistently aug- 
mented, and we now have everything from 
a capacity bridge down. Repairs are under- 
taken for private customers as well as for 
the trade. Where desired, an estimate is 
submitted on a special form which provides 
a comprehensive idea of just what has to 
be done and what the charges will be. 
Every job is given a job number, and a 
card marked with this number accompanies 
the repair through the works. Thus instant 
reference can be made to the progress of 
any particular job. 

"Considerable attention has always been 
given to advertising and our stationery. 
We advertise consistently in local and 
national journals. This year, for the first 
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SÉRVICE 
BENCH 

time, we have published a catalog, which 
has been sent to some 1700 dealers within 
25 miles of Manchester. 

"We attribute much of our success to 
living up to our motto -`The Golden Rule 
of Servicing -Never take anything for 
granted..' " 

Figures 1 and 2 are different views of 
the Holiday & Hemmerdinger Service Shop. 
Figure 3 shows the Sound Truck ready for 
the road, while Figure 4 is a photograph of 
a remote set -up with a portable power 
supply comprising a gas engine and gen- 
erator. The letterhead of Figure 5 is ex- 
ceedingly attractive. The paper is of 
excellent quality and the lettering is en- 
graved. It is printed in two colors -a light 
green wash across part of the black letter - 

FIGURE 6 

Two stickers -for tubes, radio re- 
ceivers and general electrical work. 

HOLIDAY\ 
HEMMERDINGER 

RADIO REPAIRS 
Wilmer Works, Dolefeld 

Bridge St. Manchester 
Tel BLA 4096 

ing and a darker green border. Figure 6 
shows two small stickers useful in many 
ways. That of Figure 6A is printed black 
on metallic gold, giving the impression of 
an etched plate. 

In the course of expansion, Holiday & 
Hemmerdinger took on the agency for 
various English -made parts and accessories 
as well as some American products such 
as the Solar condenser and resistor bridge. 
The catalog to which Mr. Hemmerdinger 
refers runs twenty pages, including heavy 
paper covers. H. & H. function as jobbers 
for these products -an arrangement that 
might not be practical for most servicemen 
in this country, though workable in some 
of the larger communities. 

A Record Department 
Consistent with their progress, Holiday 

& Hemmerdinger have recently opened a 
new department devoted to "gramophone 
recording." They sell and rent recording 
equipment -from the inexpensive home- 
recording variety to the professional jobs - 
process records at nominal cost and carry 
a complete stock of records and recording 
accessories. 

With all this expansion, the service de- 
partment necessarily functions on a larger 
scale and there is now on file over 10,000 
circuit diagrams of English and foreign 
receivers. 

Nothing succeeds like success ! The SER- 

A SERVICING SHOP 
Figure 1: A fair -sized room with 
plenty of light and the Service 
Benches extending around on all sides 
is the way the English Serviceman 

lays out his workshop. 
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THIS MONTH 
Succeeding in Service Work 

. . Permanent -Magnet Dy- 
namics . . . Noisy Volume 
Controls . Distortion 

. Auto Radios . 

Service Kinks . Service 
Notes . Belmont . . . 

and Philco . . . 

By Zeh Bouck, 
Service Editor 

VICE BENCH always welcomes success 
stories from its readers from all over the 
world -and will pay for them. Send in 
your own story -as an inspiration to those 
lads who are still climbing. 

THE DAY'S WORK 
Harry D. Hooton, veteran contributor to 

this department from Henderson, West 
Virginia, sends in the following notes from 
his service case book, starting with - 

Notes on P. M. Dynamics 
"The advent of the new low -cost, per- 

manent- magnet dynamic speakers offers the 
serviceman an opportunity to cash in on 
speaker sales to both battery -operated and 
a.c. -d.c. set owners. Frequently, however, 
when replacing the ordinary magnetic type 
of speaker with the dynamic, especially in 
battery- operated receivers, unexpected dif- 
ficulties may arise. For apparently no rea- 

ON LOCATION 
Figure 4: Gasoline- driven power plant 
set up for action for furnishing power 

to the sound truck. 
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son whatever, distortion, audio howls and 
interference may be encountered. 

"The distortion is usually caused by a 
mis -match between the speaker output - 
transformer and the tube or tubes in the 
receiver. Most of these dynamics are 
equipped with a universal transformer and 
instructions for the proper matching with 
tulle impedances are included. If the in- 
structions have been carefully followed and 
the distortion still takes place, a paper or 
mica condenser of from .002 mfd. to .03 

mfd. placed, directly across the primary of 
the output transformer, will usually elim- 
inate the trouble. In Class B circuits, a 
fixed resistor of about 5 to 10 times the 
plate impedance of the output tubes should 
be connected across the transformer prim- 
ary. It may be necessary to employ a fixed 
condenser here also. 

"The audio howl is usually due to a 
microphonic tube, shield, condenser or 
volume control. Because of the wider fre- 
quency response obtained with the dynamic 
speaker, rattles and howls of this kind are 
often present even though they were not 
experienced with the magnetic speaker. Al- 
though it seems strange that interference 
can develop through a change of speakers, 
this sometimes happens, and for similar 
reasons. In most cases of this kind, the 
tuner or i.f. circuits will be found to be 
out of alignment and the dynamic speaker 
merely reproduces the interfering signal 
which was cut off by the limited frequency - 
response of the former speaker. Obviously, 
a careful re- alignment of the receiver is in 
order. 

Noisy Volume Controls 
"Many volume controls become noisy 

because of wear on the shaft collar or 
bearing. A simple method of repair is to 
wind fine bare wire on the shaft, between 
the collar and bearing, and then flow it 
full of molten solder. Rotate the shaft back 
and forth until the solder cools in order 
to prevent the shaft being locked. 

Distortion in Battery Sets 
"Many battery operated receivers using 

type 19 output tubes may have consider- 

HOLIDAY E, 11-EMMEIRDING.E,R 
HOLMERWOaKn 

VOLEF1ELCì 
BRICSGE ST 

MANCHC$TER 3 

ENGINEERS 
.FAIAaS 4W9 

PUBLIC and i'llBLIC ADDRESS CNGIt4EERS 

"VAN" FOR PUBLIC ADDRESS 
Figure 3: Otherwise known in 
America as a sound truck, this photo 

illustrates its British equivalent. 

able distortion when the B- battery voltage 
begins to drop. The 19 stage usually is 
biased 6 volts negative. Reducing this bias_ 
to 4/ or even 3 volts will restore a proper 
grid -plate voltage balance and the distor- 
tion will disappear. (How about selling the 
customer a new set of B batteries, Harry? 
-Ed.) Distortion or fading can also be 
caused by incorrectly connecting the a.f. 
amplifier grid -returns to the C battery that 
supplies bias to the r.f. or i.f. tubes under 
a.v.c. action. In this case, the a.f. bias 
fluctuates due to the additional bias sup - 
plied by the a.v.c. circuit." 

P. M. Dynamics for Auto Radios 
Harry Hooton's comments, above, on 

permanent magnet dynamics, may be of 
interest to servicemen who followed the 
tip submitted by A. F. C., Rochester, N. Y. 
A. F. C. has been contacting all his old 
customers of auto radios, suggesting that 
he install P. M. dynamics in place of 
regular dynamics obtaining their field 
supply from the 6 -volt battery. Reduced 
drain on the battery and better quality are 
his principal sales arguments. There is no 
question that auto batteries are not stand- 
ing up the way they should under the 
heavy charge- and -discharge rates imposed 
by auto radio installations. A local battery 
station co- operates with A. F. C. and gives 
him plenty of hot tips -for a 10 percent 
commission on every resulting P. M. sale. 

As for improvement in tone, the newer 
speakers are generally superior to those 
supplied with auto radios a year or so 
back. The improvement is particularly to 
be noted when the speakers are substituted 
for the old type, integral with the receiver 
under the dash and ear-level mounted for 
better sound distribution. 

Auto Radio Tool 
"Ever try to pry the lid off an auto 

radio set with a regular screw driver - 
when you can't get the handle far enough 
back on account of the fire wall or some 
other obstruction? And once you got the 
lid off, did you ever try to take the tubes 
out ? To remove tubes from most auto 
radios you need a hand the size of a baby's 
and the strength in the fingers of Goliath! 
Take a screw -driver and bend the end as 
shown in Figure 7. File to a knife edge. 

(Turn to page 166) 

FIGURE 5 

Nothing neglected even to the smallest 
detail in a handsome letterhead 



142 

Some Real `Practical 
Servicing 

MOVIE 
SOUND 

(Worthwhile Short-cuts) 

By W. W. Waltz 
(Part Two) 

SOME of the remarkably simple 
trouble- shooting tests employed by ex- 

perienced sound engineers are described 
this month. These pointers will help to 
smooth the way for servicemen about to 
enter this fascinating and profitable field 
and also prove of real value to the spe- 

cialist in sound movie servicing. 

ABLOCK schematic diagram in 
Figure 2 shows an old type of 
system in which batteries were 

used for PEC (photo -electric cell) 
voltage, PEC amplifier voltages, fila- 
ment supply for the voltage amplifier, 
and field current for the horn units. 
More recent systems dispense entirely 
with batteries, using rectifiers- gener- 
ally of the copper -oxide type -for the 
low- voltage circuits, and vacuum -tube 
rectifiers for plate supply. However, 
with the exception of the elimination of 
the batteries -and perhaps the photo- 
cell amplifier -present -day systems are 
not different, in layout, from those of 
five years back. True enough, more 
compact units are the order of the day 
as is the gradual elimination of the disc 
reproducing equipment, but many 
theatres are operating today with ap- 
paratus no more modern than that 
sketched and, to be unprepared to handle 
a trouble call on this vintage equipment 
is as inexcusable as the inability to 
service a 1929 model radio set. 

Localizing Trouble 
Familiarity with a diagram such as 

that of Figure 2 will aid greatly in mak- 
ing what the medical profession terms 
"differential diagnoses" -that is, locating 
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Pointers For Servicemen On 

CIRCUITS FOR THE PHOTOCELL AMPLIFIER 
Figure 3. At A is shown the circuit as originally con- 
nected, and at B the circuit modified for use with high - 

output cells. 

the exact trouble 
by systematically 
eliminating each 
part until the de- 

fect is found. Unless the trouble is quite 
obvious, this is the only quick method 
of going about the work. Obviously 
though, there is no rational in carrying 
this system to extremes. A headset 
across the output of each amplifieL in 
the chain, starting with the PEC ampli- 
fier, will quickly show up any trouble 
and materially assist in further localiz- 
ing it. (An indispensable aid for these 
checks is a headset -high impedance, of 
course -with a cord sufficiently long to 
reach from the amplifiers to the ma- 
chines. Twenty feet is a good length). 

Checking Amplifier 
If the background noise of the am- 

plifier is insufficient to enable one defi- 
nitely to determine if the amplifier is 
functioning, some means must be pro- 
vided to interrupt the light from the 
exciting lamp in order that the "thump" 
may be heard. With a long cord on the 
headset, the serviceman may be at one 
of the machines, flicking a pencil, or his 
finger, through the beam of light, while 
the headset may be connected at what- 
ever point in the circuit is necessary. 

Of course, a defective photo -cell will 
act to prevent this "flicking" test be- 
coming audible; hence the advisability 
of starting with the PEC amplifier. The 
gain of these amplifiers is usually quite 
low -about 25 db; the output of the 
photocell being about 50 db (zero level 
6 milliwatts) -and care must be taken 

TYPICAL SOUND SYSTEM 
Figure 2. A schematic block diagram 

of a theatre movie sound system. 
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to distinguish the characteristic "thump" 
of the interrupted beam of light when 
listening to the output of the PEC am- 
plifier. Most troubles at this point in 
the circuit are due to low PEC batteries, 
loose connections or improper focussing 
of the exciter lamp. 

Correcting Faults 
A typical photocell amplifier, such as 

used with the older models of equip- 
ment is shown in Figure 3. These am- 
plifiers were modified, in many cases, in 
accordance with the circuit of 3(B) 
when the advent of the higher- output, 
caesium -oxide cell made it desirable to 
reduce the gain of the first stage and, 
consequently, the noise level of the en- 
tire system. The most common and 
most annoying source of trouble with 
this part of the system -excepting mi- 
crophonic tubes -is caused by the lead 
which runs from the junction of the 
500,000 -ohm resistor and the .006 -mfd. 
blocking condenser to the anode of the 
photocell. This lead, necessarily very 
flexible, is "hot" ; the capacity between 
it and ground- represented by the frame- 
work of the projection machine -is 
usually varying due to the vibration of 
the projector. The impedance of this 
lead -to- ground capacity is of the same 
order of magnitude as that of the Photo- 
cell. The resulting, variable- shunting 
impedence serves to promote loss of 
high frequencies. The remedy is in 
keeping this lead just tight enough to 
prevent excessive vibration and at the 
same time, not so tight that vibration 
from the machine can be transmitted to 
the first tube of the amplifier. The in- 
sulation on this lead often absorbs oil 
dripping from the projector head. This 
is an elusive source of miscellaneous 
noise which is often blamed on every- 
thing but the real source of the trouble. 
Replacement of the oil- soaked lead usu- 
ally results in a marked improvement. 
However, in making a replacement, 
extra flexible wire (65- strand, double - 
silk- insulated) is necessary. Ordinary 
fixture wire is entirely too stiff for use 
here. Where possible, it is well to run 
this wire in such a way it is at least 

inch from the nearest grounded 
metal. surfaces. Generally, these 
amplifiers and their mountings were 
designed with this spacing in mind. 

Other amplifier (Turn to page 187) 
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`Big- Screen 

Television 
Pictures 

One of the oft -repeated criticisms of 

cathode -ray television has been that the 
pictures on the screen were not large 
enough. Here is a new cathode -ray gun 
which reproduces really large images. 

By the Television Reporter 

N electronic gun capable of pro - 

jecting television images of a size 
and quality comparable to home 

movies was demonstrated by RCA en- 
gineers at the recent Institute of Radio 
Engineers Convention in New York. 
The gun is a tube about 18 inches long 
and produces an image about 1Y2 by 2 / 
inches on its self- contained fluorescent 
screen; this is brilliant enough to permit 
simple optical projection on a large -sized 
external screen. Its projected image of 
18 by 24 inches is similar in brightness 
to average home movies. An image 
blown up to 3 by 4 feet was shown the 
engineers and the brightness was suf- 
ficient to make the picture visible to the 
large assemblage. 

Brighter Pictures 
The electron gun, the highlight of the 

demonstration, was developed by Dr. 
R. R. Law and his associates at the 
RCA Harrison, N. J., laboratories. 

It was pointed out that in projection 
it is necessary to start with a much 
smaller and brighter picture than with 
the average cathode -ray tube where the 
image is viewed right off the valve itself. 
Hence, the brightness is dependent on 
the current in an extremely slender beam 
focused by the flying electrons in the tube 

and the smaller pic- 
ture needs increased 
beam current. 

The electronic gun called for such 
rigid specifications that the plan was 
almost dropped as impracticable. The 
electrons must be regimented into a solid 
shaft of a narrow beam to pencil the 
received image sharply on the cathode - 
ray tube's fluorescent screen the elec- 
trons are prepared for the task by being 
passed through three metal disks, each 
having center openings about the size 
of a pin -head. They then penetrate a 

fourth disk with an opening too small 
to pass even a thread. 

Being forced through this tiny aper- 
ture, the electron bombardment is so 

intense that the light produced on the 
screen of the projecting tube is strong 
enough to be spread over an external 
screen area 100 to 400 times greater. 

While the demonstration was impres- 
sive, it was declared that the device 
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A 3 BY 4 FOOT TELEVISION PROJECTION 

Dr. R. R. Law shows a television image projected on a 
large screen by his new Kinescope cathode -ray system. 

"SHOOTS" TELEVISION IMAGES 
The Electronic gun which projects 
television scenes on a big screen is 
shown here with its cover open as 
Dr. Law points out the special cathode - 
ray tube which is the heart of the 

system. 

would not be incorporated in home 
model television sets at the present stage 
of development, the achievement being 
confined to laboratory equipment and 
conditions. 

Research Continues 
Development of the projecting tube 

has brought about research to produce 
a luminescent material capable of with- 
standing the terrific electronic bombard- 
ment and work on this was still going 
on at the time of this writing. 

The Law projector was demonstrated 
on the arbitrary American standard of 
441 lines. At the convention, Mr. C. E. 
Burnett, of RCA, described methods by 
which the Kinescope tube may be 
quickly tested for qualities of faithful 
image reproduction. 

His method called for a specially 
generated set of impulses instead of 
usual image signals. Since the cathode - 
ray receiving tubes are most susceptible 
to distortion when recording impulses at 
a high frequency, the test current was 
set to provide a pattern at the valve's 
upper limit of frequency reproduction; 
the resulting very fine, polka dot pat- 
tern was described as the same that 
might be obtained if a half -tone photo- 
engraving were made of a blank sheet 
of grey paper. 

The irreducible minimum of repro- 
duction on the 441 -line standard is 
represented by such a pattern and, if 
the tube performs with uniform response 
at this frequency, Mr. Burnett pointed 
out that it can be trusted to record 
larger areas of light from a televised 
subject with at least equal fidelity. 

Outdoor Pick -ups 
According to a report by R. B. James, 

Harley Iams and W. H. Hickok, RCA 
engineers, on the relation of outdoor 
illumination to television pickups, it is 
believed that present television pick -up 
equipment is sufficently responsive to 
light to be generally successful for base- 
ball, which is played in the brightest 
months of the year (Turn to page 173) 
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Simple 

All -Band 
Transmitter 
IN the April issue of RADIO NEWS we 

described a "sure fire" five -meter 
master -oscillator- power -amplifier trans- 
mitter using 6L6 type tubes. This trans- 
mitter proved so effective on this band 
that it was decided to design and con- 
struct a companion crystal -controlled 
transmitter for use on all other bands, 
making use of the available power supply 
and modulator equipment. The transmit- 
ter that was evolved proved far more 

effective than we first anticipated. 

DESIGNED to fit in the same size 
cabinet as the "sure -fire" unit, this 
multi -transmitter is extremely com- 

pact. As this seems to be the trend in 
amateur transmitter construction, both 
those who decide to construct a similar 
unit and those who are just looking for 
applicable ideas will find, it is hoped, many 
useful construction ideas in this unit. 

In planning it, tubes were selected that 
would give the greatest amount of output 
possible with the power -supply equipment 
available. Accordingly a type 6C5 metal 

EFFECTIVE PORTABLE AERIAL 
Pictured below is the portable mobile 
outfit of Byron H. Kretzman, W2JTP, 
of Hempstead Gardens, Long Island, 
known to his friends as "Doc ". The 
5 -meter antenna shown at the left 
folds up and can be packed away in 

the car in only a few minutes. 
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The 

Conducted by 

Everett M. Walker 
Editor for Amateur Activities 

SIMPLE -NEAT 
The chassis for the 
all -band transmitter 
is easy to make and 
efficient in operation. 

tube was selected for the crystal oscillator 
stage; an 802 for the buffer stage and a 
pair of 807s for the final amplifier. The 
crystal oscillator is a hybrid arrangement 
of the 6C5 -6L6 "Les -tet" oscillator de- 
veloped by Frank Lester. It differs from 
his original circuit in that an 802 tube is 
used in place of a 6L6. This change was 
made for several reasons. First, no neutral- 
ization is required with the 802 and in 
view of the fact that the transmitter was 
designed primarily to operate on the lower 
frequency bands where the intermediate 
tube was to be employed as a straight 
buffer, this tube offered some advantages. 

The 802 is an excellent buffer tube for 
all frequencies up to about 30 megacycles. 
Further, it requires no more driving power 
than the 6L6, and while not capable of 
quite as much output, it has ample to 
drive a pair of 807s. 

Beam -power Tubes 
The beam -power tubes were selected for 

the amplifier stage because of their low - 
voltage, high- output ratings and small drive 
requirement. The internal capacities of 
these tubes are extremely small and there- 
fore there is no disadvantage in using two 
of them in parallel even at 30 megacycles. 

This transmitter is capable of delivering 
about 40 watts into the antenna without 
overload, and even slightly higher outputs 
may be obtained by crowding the tubes a 
little more. Their normal input rating is 
400 volts at 180 milliamperes, although 
with the modulator available, only slightly 
more than 20 watts of audio power is 
available, and therefore the input for phone 
operation was limited 'to about 40 to 50 
watts. 

Compactness without the sacrifice of 
efficiency was the first consideration in 
planning the transmitter. The entire unit 
is mounted on a chassis 7 by 13 by 2 

inches. The oscillator and buffer stages are 
mounted in a space 5 by 7 inches at the 
left of the chassis and the remaining space 
is reserved for the final amplifier com- 
ponents. In order to save as much space as 
possible and at the same time keep the 
leads short, the tuning condensers for both 

Shack 
the oscillator and buffer stages are mounted 
through the chassis and adjacent to their 
respective coils. 

The crystal itself is mounted at the left - 
rear portion of the metal chassis. To its 
right is the 6C5 and next to the metal 
tube is the oscillator plate coil. The oscil- 
lator tuning condenser is mounted almost 
directly in front of the oscillator tube, and 
the buffer tuning condenser is at the left. 
Insulated shafts are coupled to these two 
condensers so they may be tuned without 
reaching down near the chassis where the 
hand might have some effect on the tuning 
(See photo). The buffer coil it at the 
front left corner of the chassis and to its 
right is the 802 buffer- doubler tube. All of 
the wiring for these stages is done beneath 
the chassis. The sockets used are of the 
type that may be mounted through the 
chassis and attached with springs that keep 
them snug. 

Everything Rigid 
All of the components such as resistors 

and condensers are mounted either on 
brackets or to the tube socket terminals so 
that everything is rigid. Incidentally, the 
oscillator tuning condenser is mounted 
directly on the chassis, its rotor plates being 
grounded. The buffer condenser, however, 

COIL DATA FOR 807 TRANSMITTER. 

GAND OSCILLATOR 
COIL ' 

BUFFER 
COIL 

AMPLIFIER 
COIL 

160 A 

50 TURNS 
N922DCC.WIRE 
CLOSE -WOUND 

1%." FORM 

50TURNS 
N922DCC.WIRE 
CLOSE -WOUND 

1W FORM 

34 TURNS 
N918D.CC.WIRE 
CLOSE -WOUND 

2Y," FORM 

80A 
2.1 TURNS 

N'22D.CC.WIRE 
CLOSE -WOUND 

1Y. "FORM 

21 TURNS 
N'22D.CC.WIRE 
CLOSE -WOUND 

1Yz "FORM 

12 TURNS 
N918DCC.WIRE 
CLOSE -WOUND 

2Y," FORM 

40A 
12TUR.NS 

N'22DCC.WIRE 
DOUBLE-SPACED 

1'4" FORM 

12 TURNS 
N922DCC.WIRE 
DOUBLE -SPACED 

1WFORM 

12TURNS 
N918DCCWIR.E 
DOUBLE- SPACED 

PA" FORM 

20A 
6TURNS 

N'22D.CC.WIRE 
DOUBLE- SPACED 

1WFORM 

6TURNS 
Ng2 D.CC.WIRE 

DOUBLE-SPACED 

1WFORM 

BTURNS 
N918D.CC.WIRE 

DOUBLE -SPACED 

1h-FORM 

10A 
3TURNS 

N'22DCC.WIRE 
DOUBLE-SPACED 

1Yz "FORM 

4TURNS 
N9-18DCC.WIRE 

DOUBLE - SPACED 

1%í FORM 
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(J A Department 
for the amateur 

operator to help 
him keep up -to -date 

is insulated from the chassis and is mounted 
by means of an insulated bushing. 

Eight inches of the .chassis' width are 
provided for the amplifier. This consists of 
the 150 -microfarad tuning condenser which 
is mounted on stand -off insulators in the 
exact center of the chassis; the tube 
sockets, which are at the right ; the tank 
coil, which is to the left and rear of the 
tubes and the neutralizing condenser for 
the 807s, which is mounted between the 
condenser and tubes. 

Small Neutralizing Capacity 
Incidently, the neutralizing condenser is 

a cut -down midget 15 -mmfd. variable con- 
denser (Cardwell). Only a very small 
amount of capacity is necessary to neutral- 
ize the 807s. The grid -plate capacity is 
only .2 mmfd. Because of this low required 
capacity, it was necessary to bend both 
the stationary and rotor plates of the con- 
denser so they were widely separated. Even 
with this small capacity condenser the 
plates were barely intermeshed when the 
amplifier was neutralized. 

Jacks for meters are provided on the 
front panel. The one at the left is for 
the oscillator plate current; then in order: 
buffer plate current, amplifier grid current 
and amplifier plate current. The meters 
were not mounted on the panel because of 

(Turn to page 188) 

QSOc 
Powered 

by 

GRIND 
By John Strong 

W9 F E L Glaseo, Kansas, calling! 
Throughout each of the 48 states, 

as well as into the provinces of Canada 
and the far reaches of South Africa, Aus- 
tralia and New Zealand this "Ham" radio 
call has penetrated powered not 
by the local utility company but by the 
wind ! Charles Larson, who is also president 
of the North Central Kansas Night Owl 
Amateur Radio Club, is the operator. 

Larson's rig consists of a 6L6 crystal 
oscillator, a 6L6 final amplifier, and 6L6 
modulator. His receiver is a homemade 
7 -tube Superhet. All this equipment is 
powered by a single 6 -volt Wincharger. 
Although the dynamotor draws from 7 to 
9 amperes, the transmitter filaments 3.2 
amperes, and the receiver 1.2 amps, he is 
also able to operate 2 large broadcast 
receivers, and run the electric lights in his 
shack on the power generated from the 
wind. How's that for economy 

This unusual low- powered transmitter 
operates on the 20, 40 and 160 meter bands. 
It has worked 43 states on the 160 -meter 
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band alone, and on c.w. all 48 states have 
been worked. In addition on c.w. it has 
worked all Canadian districts, Australia, 
New Zealand, Mexico and South Africa. 

AN ACTIVE AMATEUR 
At left: Meet H. W. Dushane of De- 
troit, Michigan, pictured in his ama- 
teur station W8OLM. At the right his 
receiving position. Note the "mill" at 
which he is profjient and speedy. 

A CARD FROM ENGLAND 
Grace M. Beck of Chicago, Illinois, 
recently received the QSL card, shown 
below, from G2NM who operates in 
the summer from Sussex. The card is 
well laid out and prepared for this 

Coronation year. 

Caro 
R.5.G.8. 

á ¡zc:2TA8. 

0:{7 
A.R.R.L. 

W.B.E. .. 

W.A.C. 

DY.,, 

To RADO 571,s.^e-`Ye 

This confirms our e.1Sr'ur Report of 9/4/ 
6,,r. R5T _, Qrtrr. Qr 

Transmitter: 500 W,rs Glass S 

Rrcrivcr: R.M.F.. 69 . Antenna: ls>ls3s 

G. MARCUSE 

937 

A,cew 

Amateur 
eceiver 

By Robt. Ames 
'(IMEROUS commercial receivers have 

been introduced this year for the 
amateur, commercial station and 

short -wave listener. Receivers of 1937 con- 
tain many new electrical and mechanical 
features that make operating them a 
pleasure. Among these innovations are 
greater band spread, a higher degree of 
selectivity and sensitivity and devices for 
supressing noise from electrical appliances 
and motor car ignition. 

The PR -15 recently announced by the 
Patterson Radio Company, of Los Angeles, 

(Turn to page 191) 
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THE FINAL CLASS C AMPLIFIER, SHOWING REAR AND FRONT VIEWS OF UNIT A 

Design and Construction Data on a 5I'fodern 

X'tal- Control Transmitter 
(The kidio- Frequency Cabinet) 

T HE r.f. cabinet of this "Compact 
Kilowatt" now in use at W2JCY 
is composed of six units, mounted 

behind six separate panels. The five 
upper units, A to E, are all built on 17 

inches by 11 inches by 2/ inches cad- 
mium plated chassis. These chasses are 
very sturdily constructed of 16 -gauge 
steel. When mounted on their respective 
panels with heavy brackets they com- 
prise a solid mechanical unit capable of 
supporting the heaviest of power sup- 
plies. The large power transformer, 
T8, is laid on the floor of the cabinet 
since it weighs over a hundred pounds. 

The easiest method of construction is 

to "begin at the bottom" and mount 
each unit, progressively, in the cabinet 
on its completion. Before beginning a 
detailed description of each unit it 
might be well to look over the general 
scheme of interconnection of the units. 
A row of No. 4125 porcelain feed - 
through insulators is mounted across the 
back edge of each chassis. The relative 
position of each insulator is shown on 
the interconnection sketch at the left in 
Figure 2. These insulators are lined up 
so that all interconnecting wires may run 
in a vertical plane. The lettering and 

By Willard Bohlen 
Chester Watzel 
L. M. Cockaday 

(Part Two) 

numbering of the insulators in the dia- 
gram correspond to that of the units at 
the right. 

Only one departure is made from this 
vertical type of wiring. The lower -right 
insulators of Unit C (numbered 1 to 5) 
are connected into the more usual cable 
form; this cable running down the rear 
corner of the cabinet to the control 
sockets at the bottom. Although these 
five insulators are shown in Figure 2 as 
being offset from those directly above 
(T to X) they are actually on the same 
line, as the photos will show. In order 
that the vertical wires will not touch in- 

THE R.F. EXCITER 
Center: Front view of the crystal ex- 
citer and driver. At left and right: 
The bottom and rear views of same 

unit. 

sulators 1 to 5, these insulators are re- 
versed, with the short ends extending 
outward. 

Not much more need be said about 
the interconnection of the chassis, the 
photos and diagram showing this in full. 
Figure 2 corresponds to the rear view of 
the r.f. cabinet.. The socket connections 
at the bottom of the sketches are also 
shown as if from a rear view. The wir- 
ing in Unit F is done with well -insulated, 
rubber -covered flexible wire. 

The connect ion insulators on all 
units are spaced exactly one -inch apart. 
This allows for fourteen vertical connec- 
tion lines. Two rows of insulators are 
mounted on the back of control Unit C, 
making possible a total of 28 separate 
connected circuits to this unit. 

Unit F should be first constructed. A 
sheet of % inch thick aluminum is laid 
in the bottom of the cabinet for addi- 
tional strengthening. Before placing this 
sheet in place the two filter condensers, 
C4 and C5, should be bolted to the sheet 
with flathead bolts countersunk from the 
bottom. 

Power transformer T8 is not bolted 
down. Its weight, being over 100 pounds, 
serves to keep not only itself but the 
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aluminum sheet in place. This not only 
simplifies construction but eliminates 
any protruding boltheads from the bot- 
tom of the cabinet, leaving a smooth 
bottom surface that may be slid on a 
smooth floor. A blank panel, 7 inches 
in height, is used for Unit M. A blank 
receptable plate is fastened over the 
center cut -out at the front -bottom of 
the cabinet and painted with Na -ald 
black crackle paint. The two round 
knockouts on the front bottom are left 
untouched. 

"Bleeders" Used 
At the rear bottom of the cabinet the 

center cutout holds a dual a.c. recep- 
tacle, with corresponding faceplate. The 
two knock -outs on either side, although 
intended to take BX cable, luckily are of 
the correct diameter to mount ordinary 
Hammerlund isolantite tube -type 
sockets. A pair of these 4 -prong isolan- 
tite sockets are used here to take the 
two control cables. 

Unit E is next in the order of con- 
struction. This holds the rectifiers, filter 
chokes, bleeder, and rectifier filament 
transformer for the 2000 -volt power 
supply. The bleeder is made up of four 
separate small resistors, for convenience 
in mounting, and placed under the 
chassis. An extra pair of 866 -A recti- 
fiers and the filament transformer are 
also mounted on this unit. These are for 
the 1200 -volt supply, the remaining com- 
ponents for this supply being mounted 
on Unit D, directly above. The corn- 
pactness of the entire transmitter makes 
this division of parts necessary in order 
to accommodate all the components. 

High -Voltage Leads 
Several leads run between Units D 

and E and between E and F which are 
carried directly between the units with- 
out coming out to the back edge of the 
chassis. The two leads from the high - 
voltage sides of C4 and C5 are soldered 
directly to the lugs of L4 and L5, which 
extend down through the chassis, while a 
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THE CONTROL UNIT 
Center: Panel view of Unit C. At 
left and right are the rear and bottom 

views of same Unit. 

pair of No. 4125 feed -through insulators, 
mounted on top of the chassis, bring the 
high -voltage connections of power trans- 
former T8 up to the plates of V6 and 
V7. Similarly, the high- voltage connec- 
tions of T11, on Unit D, drop to the 
plate caps of V8 and V9. 

Unit D is quite conventional in lay- 
out, except that the rectifiers V8 and V9 
and their filament transformer T10 are 
mounted down on Unit E. Two separate 
power supplies are built on Unit D, 
these being the 1200 -volt supply for 
the RK -38 and the 450 -volt supply for 
the RK -34 and the RK -25. A bleeder, 
R13, is used on the 1200 -volt supply and 
is mounted under the chassis. No bleed- 
er is used on the 450 -volt supply, as the 
RK -34 runs continuously and will drain 
off any charge after this supply is turned 
"off." 

For Safety Control 
Control Unit C. is next in order. The 

functions of this unit require a good 
bit more explanation than the simple 
power -supply units below. The upper 
row of transformers in the diagram of 
Unit C (Figure 2) supply the filaments 
of all the r.f. tubes. T15 supplies 6.3 
volts to the RK -34 and RK -25, T16 five 
volts to the RK -38 while T17 provides 
10.5 volts for the filaments of the HF- 
200's in the final stage. A voltmeter, 
M2, checks the filament voltage on the 
HF- 200's, this voltage being adjusted 
with R14. 

LOW VOLTAGE RECTIFIER 
Center: Rear view of Unit D which 
contains the 450 -volt and the 1200 -volt 
power supplies. At left is the bottom 
view of this Unit. At right: The bot- 
tom view of the final Class C ampli- 
fier (other photos at top of preceding 

page). 

The five switches across the bottom 
of the diagram of Unit C control the 
several power supplies from the panel. 
The one at the left controls not only 
the filament transformers but the "en- 
tire works" including the plate trans- 
formers and the relay circuit transformer, 
T18. This eliminates the possibility of 
applying plate voltage to any tubes with- 
out their filaments being lit. The other 
three toggle switches control the three 
power supplies, the "LV," "MV" and 
"HV" referring, respectively, to the 450, 
1200 and 2000 -volt supplies. 

Reducing Power 
The remaining switch, marked "amp. 

sw." on the diagram, is an additional 
switch controlling the 2000 -volt power 
supply. This is a 2 -gang multi -point 
switch. Three pairs of contacts are 

, used, every other pair between skipped 
because the use of adjacent contacts on 
this type of switch would mean short - 
circuiting of the 110 -volt line, when 
turning the switch. When in the left - 
hand position, the full primary of T8 is 
utilized. As this full primary is for 230 
volts, the application of only 115 volts 
to the full primary will result in dropping 
the secondary voltage to half value. This 
reduces the plate voltage on the HF- 
200's to 1000 volts. This reduction is 
useful for tuning -up purposes. 

Controlled Carrier 
When this switch is turned to the 

center position the regular 115 -volt tap 
(half the full winding) is used, raising 
the voltage to a full 2000. Turning the 
switch all the way to the right -hand 
position leaves the same primary section 
of T8 connected as in the center switch 
position but cuts the two controlled - 
carrier transformers, T6 and T14, into 
circuit. T6, which will be shown in 
Figure 3 next month, is the controlled - 
carrier variactor, and is located on Unit 
H in the a.f. cabinet. The variation in 
plate current of the 822 modulator tubes 
during modulation (Turn to Page 178) 
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Improving 

HEAD-PHONE 
Reception 

with an 
zArcoustical C,abyrinth 

By N. P. R. Jarnak 

ROBABLY millions of enthusiastic 
1 radio fans still have a pair of old 
headphones hanging around somewher_. 
out of use, of course, but reminding about 
the time when crystal sets were in use 
and the telephone receiver was the only 
means whereby long- distance radio could 

be received. 

SINCE early radio days the radioman 
has found the need of headsets for 
communication purposes. The situ- 

ation of today is, however, that besides 
the amateur and short -wave listener to 
whom the headphone always has been 
popular, radio listeners in general see 
new reasons for listening in this way. 
It might be wise, therefore, if manu- 
facturers made provision in new model 
receivers for plugging in headphones. 

Headphones provide "bedside radio" 
without disturbing others, and the hard - 
of- hearing too will find great pleasure in 
countless interesting radio programs that 
they have missed in the past. If at the 
same time, the reproduction of speech 
and music from headphones could be 
improved this would again add to head- 
phones popularity. 

A Difficult Problem 
The sound from the telephone receiver 

is produced by the motion of a vibrat- 
ing elastic diaphragm, which motion is 
supposed to follow exactly the strength 
of the electro- magnetic flux built up by 
the impressed electric speech- current 
through the winding, thereby converting 
the electrical vibrations into similar 
mechanical sound vibrations. It has been 

a difficult problem 
to accomplish this 
without some kind 
of distortion, due to 
the resonance vibra- 
tions built up in the 
diaphragm. The ear 
finds this distortion annoying as it hears 
the added mechanical vibrations mask- 
ing the clearness of speech and mellow- 
ness of music. 
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EXPLAINING THE ACOUSTICAL PROBLEM 
The inventor, center, explains the operation of the acous- 
tical labyrinth in the earcap, while S. Gordon Taylor, 
left, and the editor, right, witness a demonstration. The 
earcap has been attached to a phone through which Mr. 

Taylor is listening. 

The New Idea 
Concerning the quantitative distortion 

related to the vibrations of the dia- 
phragm, very little has been published. 
In general the character of this distor- 
tion is divided into two groups, namely, 
amplitude and frequency distortion. But 
beyond some arrangements (using damp- 
ing by air or other elastic, material) no 
means seems to have been employed for 
decreasing this undesirable effect. It 
must be admitted that the acoustical 
features of the earcap of today are still 
about as Alexander Graham Bell left it. 

From experiments concerning the 
resonating body of ,violins and organ 
pipes, I arrived, recently, at the idea of 
clearing up the response of a telephone 
by employing a properly -constructed 
resonator associated with the vibrating 
diaphragm. This idea was worked out 
producing the design of the earcap as 
shown in Figure 1. It is based on the 
principle of producing interfering stand- 
ing waves in the proportion 2:3. 

The resonating body loading the dia- 
phragm consists of (Turn to page 185) 

DIAPHRAGM RESONANCE 
Figure 2. The curves below show the 
diaphragm resonance curves, with har- 
monic areas in which distortion occurs. 

FREQUENCY DISTORTION AREAS FROM DIAPHRAGM ITSELF 

i 
HO C ti 
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THE AMATEUR OBSERVER 
By W2JCR 

WE herewith present a new depart- 
ment to be devoted to the interests 

of those, whether they be licensed 
"Hams" or SWL's, who regularly listen 
in on the Amateur Bands. It will be 
the primary purpose of this department 
to present Lists of Amateur Cálls 
Heard, thus providing useful information 
to Amateurs who are desirous of know- 
ing where their stations are being heard, 
and enabling Short -Wave Listeners to 

know what is being heard. 

Ain the cases of the S. W. and Broad - 
cast -Band DX Corners, Official 
Observers will be appointed as appli 

cations are received and approved. A 

cordial invitation is hereby extended to all 
those interested, to send in their applica- 
tions. The only requirements are that 
applicants listen regularly on any or all 
of the amateur bands, that they be suf- 
ficiently well equipped to be able to hear 
DX, and that they be willing to submit 
monthly reports of stations heard. It is 

suggested that the application be accom- 
panied by a report showing stations heard 
during the last month. 

It will help this department tremendous- 
ly if stations included in reports are listed 
in an orderly manner, grouping stations 
for each district or country together and 
listing each band separately. Below is a 
model report from W2JCY showing the 
recommended form. Note that this report 
includes "R" reports on stations heard. 
This is an excellent idea as it is helpful 
to everyone concerned to know just how 
well you are hearing the .stations you re- 
port. 

Those appointed as Official Observers will 

DX Corner- Broadcast 
Waves 

THE DX Corner for Broadcast 
Waves is being omitted this 

month and next due to the limited 
interest of readers in DX activities 
during mid- summer. The depart- 
ment will be resumed in the Novem- 
ber issue. 

be awarded Certificates, 8/ by 11 inches 
in size and suitable for framing, proclaim- 
ing to the world in general that the holder 
is an Official RADIO NEWS Listening Post 
Observer for the Amateur Bands. 

A Model Report 
The following report is shown complete 

to demonstrate the orderly form used by 
W2JCY, and to serve as a suggestion for 
others in preparing their reports: 

Heard During June at W2JCY, 
North Pelham, N. Y. 

5 -Meter Band 

WIAVV - R9 EYM 8 ' GLF 8 
FHN 9 DBM 9 AFJ 7 
BCR 8 BAO 9 EUY 7 
GDJ 7 FLQ 6 FSI 7 

GUY 6 MY 4 DPC 8 
EER 9 HDQ 5 CUD 7 
JRV 9 HRZ 6 GMY 4 
BRL 7-8 W2CLD 9 EET 7 

CEL 6 HWX 9 DZD 7 
COO 4 HHN 8 FQS 6 
JQJ .5 IKD 8 ETU 8 
IYS 7 FGB 9 GQS 7 

IKB 9 ST 9 GYJ 7 
JPM S CAH 6 GQG 8 
SS 5 AHX 8 FDI 8 
JQA 6 
CDR 8 JX 

DOD 9 

ABO 9 KAX 5 FPU? 6 
KQK 7 JKL 7 W8NSS 4 

Ì E I 9 AWR 9 QWW 7 

IDA 4 JNN 9 BIQ? 4 
JNV 5 W3GQX 8 W9UAQ 9 
KPW 6 AXR 9 NRT 7 

KBT 3 FVR 7 FPI? 8 
FKV 4 EJT 9 TXS 6 
KEG 7 BFB 9 ZPD? 5 
IJ 9 DRP 2 

10-Meter Band 

W1HRX R6 EDD 9 CGY 7 
IYE 7 EJQ 7 ITH 9 
KPP 8 BYY 9 GCX 9 
IJK 8 DXM 8 CKR 8 
CJH 7 EMN 6 MDN 7 

W3GYD 4 EQN 7 MMW 8 
GIZ 7 AP 9 WSJOQ 6 
AIR 3 BQI 6 PZD 6 

W4CYV 6 EGJ-R 8 CHB 9 
DEK 8 DAY 7 QMF 8 
EEV 8 CYU 9 W9TII-R 9 
PD 9 BEN 6 CCI 7 

EAX 6 W5DRF 8 OFL 8 
DKZ 7 CQJ 7 AGS 7 

ERH 9 CQY 7 SQE 7 

DON 6 GAR 9 I,TX 8 
EGH 7 EME 7 USU 7 

EDQ 8 FDE 6 LXX 7 
CRA 9 W6LBX 7 CNE 7 

ETF 7 LFU 7 HDZ 7 
CUS 9 MWK 7 HEM 7 
DUK 7 NAP 8 PEI 9 

A YL's STATION 
Amateur stations are not necessarily 
limited to ownership by the male of 
the species. Here is a decidedly FB 
station, W9DXX, owned and operated 
by Mrs, Alice R. Bourke, Chicago. 

PQH 
BBN 
YHQ 
MCD 
WOV 
DTP 
VPG 
ULJ 

6 
8 
8 
7 
8 
8 
7 
7 

WIJ 
TTB 
YQM 
PEQ 

7 HI7G 8 
7 LU5FG-R 7 
8 K4EJF 8 
9 K5AT 7 

VK2GU 7 
VK 
ZL2FY 6 
PY3AB? 8 

FOREIGN 
K6MVV 8 

CALLS HEARD 
BY George Hare, Station Road, Leadenham, 

Lincolnshire 
' 

England, on 20 meter 'phone: 
W1ADM, W1IFD, W1WJ, W1JZA, W1AIQ, 
W1GED, WIM, W1CND, W1COJ, W1COO, 
W1KKT, W2 C, W2GMY, W2IHW, W2BYM, 
W2GIZ, W2CWC, W2HS, W2IDQ, W2JKQ, 
W3BSY, W3FAO, W3EOZ, W3BML, W3CUB. 
W3FIH, W3DPC, W3EMM, W4AH, W4AIJ, 
W4EGN, W4EM, W4NN, W6FGU, W6AMG, 
W6MWC, W6EJC, W8NYP, W8CUO, 
WBMRg, W8MDU, W8GLC, W9NLP, W9TVZ, 
W9CVN, W9ELL, VE1AW, VEIBR, VE1JA, 
\'F.2DC, VE2MC, VE3AGT, CO2HY, CO7I#F, 
COCX, CO8BZ, COOG, CE1AO, YV5AK, 
1.C4BL, VOIP, 2Z, SM5WJ, 7WR, G6XR, 
G8BD, FT4AA, AG, AI, CNBAA, CT1AY, CV, 
OR, 2AB, PY1DK, 2BA, ET, F3GS, 8QD, 
MG, PU, I1SR, 2PF, HA1M, 8N, NY2AE, 
SV1NK, LA1G, SU1CH, SG, KG, RO, TN, 
SNK. 

By R. T. Ccales, 54 Chelsea Road, Southsea, 
England, on 10 meter 'phone: VE1DT, YL2BB, 
YL2CD, W1BQQ, W1COO, WIDQK, W1HLH, 
W1KFC, W1TW, W2DKJ, W2JRR, WSFDI, 
W8GLY, W9BBU, W9RRX. 

On 20 meter 'phone: W1DAY, W1CHG, 
WIAJZ, WIIFD, W1HPV, W1WJ, W2IXY, 
W2HS, W2JHS W20J, W2CWC, W2HFS, 
W2IDQ, W2BTÌ', W2MJ, W2AIO, W3MD, 
W3GFH, W3DLL, W3ANH, W3ASG, W4AGB, 
W4AH, W4CPG, W4CDY, W4AXZ, WSFRM, 
W5BMM, WSFGP, W6BAY, W6AM, W6GRL, 
W6BGH, W6AH, W8MRR, W8KBJ, W8ANF, 
W9ALA, W9FCY, W9MCB, W9FSY, W9ANR, 
W9QI, W9YGC, W9ELL, W9ARA, W9LXK, 
VE1CR, VE2DC, CO6OM, HK3JA, FT4AA, 
IISR, OE3AH, SM7YA, YR5AA, G2NM, 
G5XN, G6DT, GSTZ, GSBD. 

By R. J. Abbott, I'enrith, Column Lane, 
Blalry, Leicester, England, on 20 meter 'phone: 
VEIBR, VEIC'R, W3F1U, CT1AY, W4DLH, 
W1BI,O, SMIKG, WEICK, W3FIH, W3BFH, 
VE3ACK, HI7G, \'P9R, WZIXY, SV1NK, 
WBMRR, SLTICH, A\BDLY, CEIAO, PY2EJ, 
VE2DC, FT4AG, \V2FPb, WIAJ7., W3LP, 
W3DPC, W1NW, \EIDR, W9KG, WZZC, 
VE1CM, W2ZC, AV4GCQ, VK2XU, W6CQI, 
SM6ML, W6AH. AV2F('It, A1'IADM, W2FCB, 
W2MJ, W4HX, S1I71:1. W1CRW, W3FPU, 
W2GKO, VO1P, SVIïS\, YL'2CO, SU1SG, 
HC1JW, I1IP, AV91'VC, W9QI, ZD1H, 
W1AVG, W4AH, SVIKE, SVICA. 

By Rodney Newkirk, 1517 Fargo Avenue, Chi. 
cago, Ill., on 20 meter 'phone and C.W.: 
W1OXDA, K7FRU, K7FYI, FA8DA, VP2CD, 
LU2AJ, LU4BH, LU4BL, LU5AN, LU6DG, 
LU6JB, LU7AC, LU8AB, LU8AD, VK2AB, 
VK2ACC, VK2ADE, VK2CI, VK2DG, VK2DK, 
VK2ED, VK2HF, VK2HI, VK2HV, VK2IC, 
VK2IM, VK2TO, VK2LD, VK2LP, VK2LX, 
VK2NO, VK2NQ, VK2OQ, VK2PX, VK2QL, 
VK20Y, VK2RX, VK2TI, VK2TT, VK2UN, 
VK2l'Y, VK2VL, VK2WW, VK2XJ, VK2XQ, 
VK 21-Y, VK2ZX, VK2ZZ, VIi3EH, VK3EO, 
VK3HK, VK3IX, VK3KT, VK3KX, VK3NG, 
VK3NM, VK3OC, VK3OM, VK3UJ, VK3VF, 
VK3WP, VK3XQ, VK3ZP, VK4BK, VK4CG, 
VK4EL, VK4HR, VK4JU, VK4LW, VK4RF, 
VK4RT, VK4SD, VK4WT, VK5HG, VKSJB, 
VK5JS, VKSLR, VKSWK, VKSWR, VK5ZX, 
VK6SA, VK7KV, OE3AH, ON4AA, ON4FEC, 
ON4FQ, CP3ANE, PY1AZ, PY1DH, PY1FR, 
PY2BU, PY2BX, PY2CW, PY2DN, PY2HM, 
PY2LJ, PY2KD, PY3BX, PY3ZK PYSAK, 
PY5AQ, PY5QG, PY8AD, PY8AH, VP1WB, 
KSAC, KSAF, KSAG, KSAJ, K5AM, KSAY, 
NY1AA, NY1AD, NY1AE, NY2AE, VS7RF, 
CEIAH, CE1AO, CE3AR, CE1AR, TI2KP, 
CM2AD, CM2AF, CM2AO, CM2BC, CM2BG, 
CM2EA, CM2FM, CM2OP, CM2RZ, CM2ZG, 
CM6AJ, CM7AB, CM7AE, CM7AI, CM8JR, 
CM8MC, CO2AG, CO2BY, CO2CC, CO2EO, 
CO2HY, CO2JG, CO2JJ, CO2LG, CO2LY, 
CO2MT, CO2RH, CO2RR, CO2RW, C060M, 
CO7AS, CO7CX, CO7VP, CO8AE, CO8JK, 
COSEC, OKIBZ, OZ7CC, F3AD, F3AK, F3AM, 
F3KH, F8BF, F8FH, F8GQ, F8KE, F8PZ, 
FBZU, D3GKR, D3FZI, G2DH, G2FH, G2PL, 
G2QN, G2TR, G2WP, G2YK, GSQA, GSSU, 
GSWP, G6FQ, G6LV, G6RB, G6VP, G8IL, 
K6FKB, TG1AX, K6BAZ, K6BHL, K6BNR, 
K6BUX, K6ILT, K6KKP, K6LRB, K6MVV, 
K6NJV, K6NXB, K6NXD, K6OAR, K6OEP, 
K6OES, K6OLX, HR2A, IlIR, VP5PZ, 

(Turn to page 186) 
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New "cffmateur" Type 

16 -TUBE 
Superhet 
(RCA Model ACR -111) 

By Everett M. Walker 

ARECEIVER designed to meet 
present -day conditions of crowded 
bands, man -made noise and multi - 

band operation recently was announced 
by RCA as their Model ACR -111, the 
circuit of which is presented below. It 
is a 16 -tube superheterodyne which cov- 
ers a frequency range of 540 to 30,000 
kilocycles in five bands. In addition to 
two stages of radio- frequency amplifica- 
tion ahead of the mixer, a number of 
gadgets and devices are incorporated in 
its design to assure comfortable operat- 
ing results under the most trying con- 
ditions. Principal among these features 
are a built -in noise suppressor and crys- 
tal filter circuit. Other features of the 
ACR -111 include electrical band spread, 
noise limiter, sensitivity and automatic 
volume controls for both c.w. and 'phone 
reception, and a stand -by switch with a 
pilot light to indicate the operating 
position of the receiver. 

The receiver is mounted in a crackle 
dark gray cabinet, 21 inches long, 13 

inches high and 16 inches deep. The 
loudspeaker is external and of the dy- 
namic variety with a cable connection for 
providing both input and field current. 

All of the controls 
are contained on the 
front panel, con- 
veniently arranged 
and clearly labeled. These include 
the tuning and band -spread dials 
which are two large knobs to the 
right and left of the tuning dial win- 
dow. The dial itself is composed of 
two units; one indicating the band, 
which is calibrated in kilocycles and 
megacycles and the other for the 
band -spread control. The main tuning 
control which is at the right controls 
the four section main ganged condenser. 
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UNDER TEST AT W2MW 
The author put this new receiver through its paces at 
his home station and in this article describes both the 

receiver and the test results. 

The one at the left controls the band - 
spread capacitator. 

Other controls are: volume -control 
knob; power and fidelity control, which 
turns on the power and serves as a tone 
control; range selector, which selects 
any one of the five ranges and automat- 
ically brings the required scale into the 
dial opening; electron- ray- tuning tube; 
selectivity control, which introduces the 
crystal filter for single -signal reception 
and phasing; beat - frequency pitch con- 
trol; signal input (sensitivity) control; 
a.v.c. -c.w. selector switch, which also 
serves as a stand -by switch; noise sup- 
pressor control and 'phone jack for 
head -receiver operation. 

The ranges covered are: 540 to 1600 
kilocycles, 1600 to 4000 kilocycles, 3000 
to 8000 kilocycles, (Turn to page 184) 

THE CHASSIS 
Left: A ship -shape job with built -in 
power supply, but external speaker. It 
is suitable for cabinet or rack mounting. 
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The 

"TINY 
TOT" 

(5-0)feter "Super-regen ' ) 
By A. J. Haynes (W2JHV) 

ALTHOUGH tiny in size, this re- 
ceiver will give results equal to the 

best of larger super -regens, either for 
home or portable use. Its radiation is 
negligible and it operates from any power 
supply unit capable of supplying 250 -300 
volts d.c. and 6 volts a.c. or d.c. for the 

filaments 

THE receiver described in this ar- 
ticle was designed for use in a 
portable -mobile rig in which the 

receiver is installed in the glove corn - 
partment on the dash of the car and 
the transmitter, with one of the new 
Mallory "Vibrapak" power supplies, in 
the trunk. The receiving antenna is 
mounted on the side of the cowl and 
the transmitting antenna on the side 
of the trunk (or rear bumper) to keep 
the transmission lines short and thus 
minimize losses. The microphone con- 
nections and microphone voltage sup- 
ply are in the receiver, as is the "send - 
receive" switch, so that all operating 
controls, except the switch which turns 
on the power supply and transmitter 
filaments, are on the receiver panel. 
The transmitter is now under construc- 
tion and is scheduled for completion 
and test in time to present a con- 
structional description next month. 

In designing a receiver for 5 -meter 
portable- mobile work the only real 
problem that presents itself is mechan- 
ical layout and construction. It must 
be compact and adaptable. So far as 
the circuit is concerned, super- regen- 
eration is certainly indicated; for with 
the new tubes, now available, corn- 

bined with the sev- 
eral years' experi- 
ence we have had 
in 'adapting this circuit to 5 -meter re- 
ception, we can put together a receiver 
of this type which even when used at 
the home QRA will give a superhet a 
good run for its money. As long as 
we leave sufficient room around our 
tuning inductance, compact construc- 
tion is a benefit rather than a hin- 
drance as it allows our leads to be 
reduced to a minimum. 

Three Octal Tubes 
While the design of the 5 -meter re- 

ceiver presented herewith is a bit 
radical in some respects, it is simple 
of construction and lends itself ad- 
mirably to either portable mobile or 
fixed station operation. The control 
panel is 4/ inches high by 6 inches 
wide. The overall size of its cabinet is 
4- LA inches high by 6/ inches wide 
by 6% inches deep; small enough to 
slip into most any automobile glove 
compartment and leave room for mike, 
phones, etc. 

The sélf- quenching ultra -audion cir- 
cuit with two stages of audio amplifi- 
cation is used with three octal base 
tubes. The detector is a 6J5G which, 
with its small, closely spaced elements 
and surprisingly large mutual conduc- 
tance, is a remarkably fine high -fre- 
quency detector. 

The first stage of audio uses a 6L5G. 
Its heater draws only .15 amp. and 
yet its characteristics are superior to 
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the old 76. The output tube is a 
6K6G, being our old friend the 41 
with an octal base and still drawing 
.4 amp. heater current with a 3/ 
watt output or the beam -power 6V6 
may be used here and will provide 
greater power sensitivity. As the 6J5G 
draws .3 amp. our total filament cur- 
rent is only .85 amp. which will help 
hold down the voltage drop in the 
cable from the storage battery. 

Simple to Build 
A little more power can be obtained 

from the amplifier with an increase of 
only .2 amperes in filament current by 
using another 6J5G for the first stage 
and a 6V6 beam power tube in the out- 
put. This tube line -up gives greater 
power sensitivity with an available out- 
put of over 4 watts. If the above 
tubes are used no changes will be 
necessary except for the cathode re- 
sistor for the output tube which should 
be changed from 600 to 300 ohms. 

The details of the circuit are given 
i the schematic diagram, Figure 1, 

id the proper wiring will be quite 
obvious as the layout is so compact 
that the condenser and resistor leads 

THE TUBE PANEL 
The screw terminals on the flange 
are for antenna connections, reached 
through corresponding hole in cabinet 

wall. 

6L5G 5V6(oR6K66) 
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VIEW FROM 'l'IIE LEFT 
The chassis and pane! are formed 
from one piece of metal as shown in 
Figure 2. The cable -plug socket in 
the foreground carries all connections 
for interconnecting the power supply, 
receiver, loudspeaker and transmitter. 

form most of it. Keep wires away 
from the oscillating circuit, partic- 
ularly the grid leak and condenser. The 
detector tube is by itself on one side 
of the chassis; the amplifier. connec- 
tion plug, etc., on the other side. 

No attempt was made to include the 
speaker in the set as this is something 
which can be tucked away in an odd 
coeher of the car or placed under the 
dash. One of the small PM variety 
should be used and the 6 -inch size is 
suggested as being a decided improve- 
ment over the 5 -inch and taking up 
very little more room. It will handle 

considerably more power than the for- 
mer with excellent speech quality. 

With any directly connected super - 
regenerative receiver there is always 
the problem of radiation interference 
and of course it cannot be entirely 
eliminated. It can, however, be min- 
imized by good circuit design and wir- 
ing and the choice of the proper 
detector. When these points have 
been properly considered we have a 
circuit with a very low time factor 
combined with a tube having high 
mutual conductance, which results in 
smooth, uniform super- regeneration at 
a surprisingly low plate voltage. Such 
a combination also gives maximum 
sensitivity and selectivity. 

Minimum Radiation 
Voltage measurements made on this 

receiver under actual operating condi- 
tions, using a zero current voltmeter to 
obtain true readings, showed 12 volts 
across the detector plate and filament 
when tight coupling to the point of 
maximum sensitivity was used and 
only 5 volts when fairly loosely coupled 
to the antenna. Incidentally, this latter 
coupling was still tight enough to pre- 
vent some super- regenerators the writer 
has built, using less efficient tubes and 
circuit layout, from operating at all. 
The sensitivity at the S -volt adjust- 
ment was only slightly below max- 
imum; the normal operating point 
varies between these two extremes. 

Adjustable Tone 
The shunting condenser, from plate 

to ground of the output tube, can be 
varied from .002 to .006 mf. to give 
the best tone for speech reproduction 

TOP VIEW 
Most of the wiring is complete before 
the tuning condenser, coil and the in- 
sulated shaft of Cl are mounted. This 
arrangement of chassis and parts re- 
sults in extremely short leads through- 

out. 

with the particular speaker being used; 
and use a good mica condenser. The 
use of modern. physically small con- 
densers throughout is advisable; not 
only for the sake of space but because 
their capacity fields to ground and 
other parts of the wiring is less. 

This receiver may, of course, be 
used with any form of high -voltage 
supply and either a.c. or d.c. filament 
voltage. However, it was designed 
specifically for a 300 -volt, 100 -mil- 
liampere vibrator power supply. In 
case B batteries or lower- voltage plate 
supply is used the (Turn to page 183) 
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THE COMPLETED TUNER 
This is an excellent little tuner, providing good quality 
avith sensitivity and selectivity more than adequate for 

all normal requirements. 

ASCHEMATIC diagram with all 
values of parts for a superhet 
receiver for the beginner to build 

is given in Figure 1. Although the prin- 
ciples of the superheterodyne have been 
discussed in previous articles, there are 
several points to be observed. The first 
stage is a tuned radio -frequency ampli- 
fier, the main purpose of which is to 
reduce image response (eliminate sta- 
tions on a frequency 2x456 kc. away 
from the desired stations). A second 
function of this stage is to provide am- 
plification for weak signals. This is 
especially desirable since the mixer 
causes less noise when handling larger 
signals. 

R. F. Circuit 
The circuit is nearly identical (and 

the parts are identical) with that of 
the first stage of the t.r.f. tuner except 
for some adjustment in the screen volt- 
age and in the cathode. The first stage 
had to have an isolated screen circuit 
for reasons of stability. A voltage di- 
vider was needed because the a.v.c. 
circuit causes large changes in screen 
current which make the screen voltage 
vary too much if a dropping resistor 
alone were used. The sensitivity con- 
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Practical Construction 

the 
This installment describes a 
conjunction with the universal power 
in previous articles of this series, 
sensitivity and selectivity. The 

changing over the t.r.f. 

trol R1 was left in the cathode circuit; 
it can probably be set for the desired 
sensitivity and left untouched thereafter. 
The a.v.c. circuit will take care of the rest. 

The next stage is the mixer, a 6A8 
tube. Here considerable changes are 
made as compared with the second r.f. 
stage in the t.r.f. tuner. L2 is the same 
coil which served us before and will 
deliver the signal to grid No. 4 of the 
pentagrid tube. 

Oscillator Data 
The inner grids of the tube are used 

for the oscillator, employing the coil 
L4, while C3 is the third section of the 
gang condenser. R13 is a dropping re- 
sistor which simply serves to reduce the 
voltage on the anode grid to the value 
recommended by the manufacturer. 

Circuits L2 and C2 are tuned to the 
incoming signal and are practically 
identical to L1 and Cl, but L4, C3 and 
C19 have to be so chosen that the oscil- 
lator frequency is always exactly 456 
kc. higher than the incoming signal. 
This can be accomplished by employing 
an inductance IA of a smaller size, con- 
necting a "padder" condenser in series 
with the tuning condenser and properly 
trimming the individual sections of the 

Part Thirteen: A 

By John 
condenser gang. Small adjustable trim- 
mers are used in parallel with Cl, C2 
and C3 (not shown in the diagram). 

The exact values of L4 and C19 can 
be calculated mathematically, but the 
work is quite involved. It has been 
spared us by the coil manufacturer, 
who makes the oscillator coil and speci- 
fies the value of C19. In our case 
(checked by measurement) this value 
was 380 mmfd. This is an adjustable 
condenser which is set correctly during 
the aligning process and thereafter is 
left severely alone. Note the connec- 
tion of the condensers in such a way 
that one side of C19 can be grounded. 
This is necessary so it can be touched 
with the screwdriver without changing 
the tuning. 

The I. F. Amplfier 
Within the tube, the frequencies are 

"mixed "; that is, sum and difference fre- 
quency are created besides several 
others. The tuned circuits in the i.f. 
transformer L5 select the desired differ- 
ence frequency- intermediate frequency 
-which is then amplified in the next 
stage, employing a 6K7. This is fol- 
lowed by another i.f. transformer and 
the diode detector. 
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and Instruction for 

3eginner 
superheterodyne tuner which, in 
supply and audio amplifier described 
forms a receiver of excellent 
superheterodyne is to be made by 
tuner described previously 

Superhet Tuner 

M. Borst 

The a.v.c. circuit is the same as it was 
in the r.f. tuner, now controlling the r.f. 
amplifier and the i.f. amplifiers. The 
reason for using a 6C5 as a diode was 
one of economy, since it had been speci- 
fied in the original r.f. detector. Those 
who so desire may substitute a 6H6. 

Construction 
In the schematic diagram and in the 

parts list, parts which were used in the 
t.r.f. tuner have the same symbols as 
they had in previous diagrams. Thus, 
R1 is the same potentiometer employed 
in the t.r.f. tuner, L1 the same coil, etc. 

Readers who start converting the r.f. 
tuner may begin by removing L3 with 
all its wiring, removing all screen wiring, 
and most of the leads to the second r.f. 
stage which is to be replaced by the 
mixer. Leave the filament wires intact. 
Next the coils L4 and L5 and L6 can be 
mounted, taking care that they are in 
their right place. L5 is the one with 
the grid lead on top. We found it nec- 
essary to ream the center hole for L4 
somewhat so as to avoid short circuits. 

Wiring can now proceed with the 
usual precautions of keeping leads short. 
The connections to the oscillator coil, 
L4, are: green to C18, black to C19, red 
to R13, blue to anode grid. 

The terminal of the padder condenser, 
C19, which connects to the adjustment 
screen should be connected to the 
chassis. 

After mounting the parts, the order 
of work is: wiring the fixed parts first, 
then resistors, then condensers. Termi- 
nal strips have again been provided to 
anchor the wiring where necessary. 

TRACKING THE OSCILLATOR 
Complete instructions are provided in this article for 
building the tuner and aligning it, using the simple test 

oscillator described in the July installment. 

Trimmers have been provided for the 
tuning condenser -those possessing a 
gang condenser with trimmers need not 
purchase these. The trimmers are sol- 
dered directly on top of the condenser 
gang with precaution to see that the ad- 
justment screw is on the grounded side. 

The condenser C19 is the only one 
requiring extra drilling, since no holes 
were provided for it. It should be 
mounted close to the oscillator coil, with 
the adjustment screw sticking through 

a hole in the chassis. This makes all 
alignment controls accessible from the 
top of the chassis. 

Those who prefer may move the vol- 
ume control to the tuner chassis. It 
should then replace R8. The movable 
arm of this unit would then connect to 
C10. In its place in the amplifier a .5 
meg. resistor should be connected. 

Next take the two remaining .1 mfd. 
condensers and put them in series across 
the line in the (Turn to page 168) 

PROGRAMS 
Recorded 

By Samuel Kaufman 
STATION WOR, 50 -kw. station of New- 

ark, New Jersey, has entered the re- 
cording business as a lucrative sideline. 

This is the second auxiliary business for 
the prominent Eastern transmitter, the first 
being public- address work with WOR en- 

gineers bidding for permanent or temporary 
p.a. installations. 

A modern recording plant was erected at 
the station's New York studios. Lateral 
33/ r.p.m. disks are made right off the 
station line. Recordings are made both for 
the station's own program purposes and for 
sponsors and talent at stipulated fees. 

One unique application of the recording 
equipment was made during the British 
Coronation. Throughout the day, disks 
were made of the entire Coronation pro- 
ceedings relayed over the Mutual Broad- 
casting System which WOR serves as key 
station. A board of editors played the 
records, selecting the highlights of each. 
Then all of the chosen highlights were re- 
corded anew on two 15- minute disks and 
the half -hour program of the original, but 
edited, Coronation proceedings was broad- 
cast at night when many business people 
who were unable to tune in earlier in the 
day stood by for the novel presentation. 
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The 

kj1DIO 
WORKSHOP 

Items of interest for beginners, ex- 
perimenters and radio constructors. 

Conducted by the Associate Editor 
Two Useful Earphone Circuits 

It's a proven fact that a good pair of 
earphones is superior to a loudspeaker for 
the reception of weak signals. The experi- 
enced DX hunter knows this and turns 
to his phones when fine work is to be 
done. There is, however, a decided preju- 
dice against the use of phones by many 
of the newcomers to DX hunting. This 
feeling can usually be traced to an initial 
experience where phones were used in a 
set which did not provide them with proper 
volume control. 

It has been a general practice to place 
the phone jack in the circuit directly after 
the first stage of audio amplification and in 
some receivers this works out satisfactorily. 
There are, however many cases when more 
audio amplification could be used to ad- 
vantage. The signal -to -noise ratio on most 
superheterodynes, for instance, can be in- 
creased by reducing the i.f. gain and in- 
creasing the audio amplification. Also on 
many regenerative and t.r.f. receivers one 
stage of audio, resistance -coupled to the 
phones, is not quite enough. On the other 
hand, when the phone -jack is installed in 
the final output stage there is too much 
gain for comfort and the volume control 
often becomes critical. 

The two circuits shown are designed to 
overcome these common faults and give 
perfect earphone control on any type of 
set. Either one can be easily incorporated 
in sets which now lack phone connections. 
Figure 1 serves two purposes: it acts as 
a volume control for the earphones, when 
they are inserted in the jack and when 
the earphones are removed the same po- 
tentiometer serves as tone control for the 
speaker. Sets which already have a tone 
control in the plate circuit of the output 
tube can be shifted over to this circuit by 
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the simple expedient of mounting a single 
closed circuit jack on the chassis and cut- 
ting it in on the voice coil of the speaker 
as shown in the diagram. 

Figure 2 is essentially the same circuit 
except that a fixed resistor is used, the 
value of which has been chosen so that 
the maximum audio gain that can be util- 
ized is delivered to the phones and yet 
they are protected against overloading even 
when the regular volume control on the 
receiver is fully advanced. Both of these 
arrangements allow the regular volume con- 
trol on the receiver to operate smoothly 
in a normal manner, without critical ad- 
justment. 

In both of these circuits the earphones 
are isolated from the high- voltage d.c. so 
that they cannot be harmed and are oper- 
ating at their maximum efficiency. This 
also eliminates any chance of shock from 
the phone plug or case. It will also be 
noted that the speaker is cut out when 
the phone! are in use. 

A. J. HAYNES, 
New York City, N. Y. 

Specialists In Small Parts 
Every experimenter has had the annoy- 

ing experience of being held up in his 
work for lack of a certain size shaft 
coupling, piece of tubing or special radio 
hardware. The American Radio Hardware 
Company specializes in just such acces- 
sories and hardware, they manufacture a 
varied line in steel, brass and plastics 
which, to mention a few in addition to the 
above, includes self- tapping screws, termi- 
nal strips, angle and bracket assortments, 
test prods, alignment tools, etc. 

Time Saver for Servicemen 
This RCA "Pindex" tube card is a 

pocket -size celluloid covered slide -chart 
which tells at a glance the prong positions, 
the cathode type, amperes and volts for 
over 120 most popular used tubes. Its op- 
eration is extremely simple, it is only neces- 
sary to pull the slide out until the tube 
number desired appears in its respective 
window, beside the indicated socket. 

Homemade Mike Stand 
Here is a desk type microphone stand 

that can be made from an old telephone 
stand, a piece of brass rod % inch wide, 
8 large rubber bands and the necessary 
screw -eyes. The first thing to do is to saw 

of an inch off the top of the stand. 
This cutting operation is made at the trans- 
mitter swivel point or fork in which the 
phone transmitter was mounted. The idea 
is to leave a % inch slot in this fork for 
mounting the microphone ring which is 
made from the brass rod. Bend the % inch 
square rod into a circle of the desired 
diameter and braze or solder the ends to- 
gether. Solder the ring to the transmitter 
crotch. It makes a better looking job if 
the ring is first let into the slot and then 
soldered. Mount the screws around the ring 
and the mike as illustrated. Drill two holes 
for leads through the ring to connect with 
the hole already in the slot, string the 
rubber bands, connect the leads and the 
microphone and the job is finished. 

Bumper Rod Antenna 
Here is an easily constructed single -wire 

feeder, matched -impedance antenna for 
use with 5 -meter mobile rigs. The draw- 
ing is self -explanatory and the few words 
I can add to the explanation, are to advise 
that the aerial itself is a piece of one -half 

(Turn to page 168) 
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CHECKING PERFORMANCE 
One of the several shielded test booths in the Scott 
laboratories where the performance of each individual 

receiver is carefully measured. 
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"Philharmonic" 

30 -TUBE 
Receiver 

(Otest Scott Custom-Built Set) 
By Laurence M. Cockaday 

and S. Gordon Taylor 
(Part Two) 

phones are provided on the power - 
supply chassis, in the form of a 2- 
position phone jack. With the head- 
phone plug inserted all the way the 
loudspeaker is cut out of the circuit, 
but when the plug is inserted only part 
way the headphones and the loud- 
speaker are both in the circuit. 

30 "G" Tubes 
Glass tubes are used throughout, it 

having always been the contention of 
this manufacturer that metal tubes 
offer no worthwhile advantages over 
glass, and that many types had distinct 
disadvantages. It is interesting to note 
in passing that this year many other 
manufacturers who have been using 
metal tubes exclusively are reverting to 
the use of glass tubes for some pur- 
poses in their lines of new models an- 
nounced for the 1937 -8 season. 

Types and Functions 
The tube complement of the "Phil- 

harmonic" is as follows: Two 6U7G's 
as r.f. amplifiers. 6L7G mixer, 6J5G 
oscillator, VR -150 oscillator -voltage 
regulator (which maintains the oscilla- 
tor plate voltage constant within 2/10 
volt), 6K7's in three i.f. stages, 6B8G 
as fourth i.f. amplifier and second de- 
tector, 6J5G first a.f. amplifier, 6J5G 
phase inverter, two 6L7G's as a push - 
pull volume expander amplifier with a 
6J5G and a 6H6G as expander driver 
and rectifier, two 6J5G's in push -pull 
to drive four 6L6G's connected in 
push -pull parallel for 40 watts of un- 
distorted output. The two automatic 
gain control systems, one for r.f. con- 
trol and the other for i.f. control, are 
of the amplified type and each em- 
ploys a 6B8G tube. A 6H6G is used 
in a special manual sensitivity control 
system, the record scratch suppressor 
circuit employs a 6J7G and a 6B8G, a 
6G5 serves as the tuning indicator, a 
6E5 as the expander indicator and two 
83V's are required in the power unit 
which supplies the B and C voltages. 
These rectifiers work through a filter 
consisting of chokes of 30 and 10 hen- 
ries, the speaker field, and 160 mfd. 
capacity. 

Space does (Continued on page 181) 

AGENERAL description of this new 
Scott receiver will be presented in 

this article, and also a series of measure- 
ments to illustrate the unusually excellent 
characteristics which the designers have 
been able to incorporate in this de luxe 

receiver. 

THE receiver consists of two 
chromium plated chassis, one of 
which constitutes the receiver 

proper, with 24 tubes; the other, with 
6 tubes, the power supply and 40 -watt 
power -amplifier output stage. These 
two units and the loudspeaker are in- 
terconnected by means of plugs and 
cables which make the installation of 
the equipment simple and fool -proof. 

The Tuning Range 
The tuning range is from 150 to 

80,000 kilocycles, divided into 6 bands 
and covered continuously except for a 
gap extending from 410 to 540 kc. 
Each range is accurately calibrated in 
frequency on the large tuning dial and 
in addition this dial also shows the 
types of services to be heard at var- 
ious parts of the tuning range. The 
tuning control provides two speeds 
through two concentric knobs. The 
larger one is employed for quick cov- 
erage, and for all tuning at the lower 
frequencies. In tuning the short waves, 
where the tuning is normally rather 
critical, the smaller knob provides a 
greatly increased ratio which makes 
such tuning easy. Also for convenience 
in tuning the short waves, there is a 
small pointer which moves over a sec- 
ond scale in the center of the main 
dial and by means of this stations, even 
on the highest frequencies, may be 
readily logged and tuned in again at 
this same setting of the second hand. 

The seven other controls on the 
panel are: the selectivity -high fidelity, 
audio volume, bass control, manual 
sensitivity, wave -band switch, volume 
expansion control and scratch- suppres- 
sor push switch. 

External Connections 
Connections are provided at the rear 

of the chassis for either standard or 
doublet antennas, and also for a phon- 
ograph pick -up. Connections for head- 
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THE 3 -BAND "CRUISER," FRONT VIEW 
Figure 1: The symmetrical layout of the controls makes 
for ease in operation as well as an attractive appearance 

THE majority of short -wave receiv- 
ers described recently have been of 

the super -heterodyne variety. Because 
of the lack of selectivity of the regenera- 
tive receiver it seems to be rapidly pass- 
ing into the background, but it cannot be 
denied that for the simplicity of design, 
low cost, and results obtained, this sen- 
sitive type of circuit certainly deserves 
more extensive consideration and de- 

velopment. 

THE 3 -band "Cruiser" to be de- 
scribed is a short -wave, band - 
switching, four -tube regenerative 

receiver with fine power and sensi- 
tivity. It is simple and economical to 
build and the coils may be easily 
wound by hand. The set was designed 
primarily for the 20, 40, and 80 -meter 
amateur bands, but can be tuned to 
any intermediate wavelength desired. 

The band -switching arrangement is 
of straightforward design, the only pre- 
caution being to keep leads as short as 
possible, especially those comprising 
the highest- frequency circuits. The lay- 
out is shown in Figure 2. The coil 
shields were taken from an old, dis- 
carded Crosley receiver, but any three - 
inch diameter cans will be suitable. 
The detector grid -leak and condenser 
are mounted directly on the band - 
setting condenser. 

The Layout 
Figure 1 shows a front view of the 

receiver. The large Remler dials were 
used to facilitate rapid tuning. The 
left -hand dial controls the band -setting 
condenser, while the one on the right 
serves as a band -spread control. On 
the lower portion of the panel, from 
left to right, are the sensitivity con- 
trol, band switch, r.f. compensating 
condenser control, and regeneration 
control. Following these can be seen 
the phone and loudspeaker jacks, while 
directly above is the B- negative 
switch. 

The whole set is mounted on a Bud 
steel chassis measuring 7 by 12 by 3 

inches but a slightly larger chassis may 
prove preferable. The panel is made 
from a piece of sheet aluminum mea- 
suring 8 by 13 by 1/16 inches. A thin 
sheet of steel is used to cover the bot- 
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Short -Wave oCisteners 

3 -BAND 
This little receiver features ease of 
ing, detector regeneration, a tuned 
spread and a continuous range of 

make it an ideal construction 

tom of the receiver 
chassis to shield 
the wiring f r o m 

external pick -up. 
All secondaries are wound with No. 

24 double- cotton -covered wire, and the 
plate coils with No. 30 double- cotton- 
covered wire. One -inch diameter bake- 
lite tubing is used for all coils. The 
various leads are passed through 3/16 - 
inch holes to the underside of the 
chassis. 

The Coil Design 
As the coil in the r.f. stage is the 

basis for the design of all the others, 
its construction will be considered first. 
Starting at one end of the bakelite 
tubing, and with spacing equal to the 
diameter of the wire, wind on 8 turns 
and make a tap by twisting out a small 
loop of the wire. From this point con- 
tinue the same spaced winding and take 
off a tap at the 15th turn. From here 
on the coil is close -wound until a 
total of 35 turns is reached. This 
completes the winding. By employing 
these taps, the coils are made to tune 
the r.f. stage over the 20, 40 and 80 
meter bands. The spacing between 
turns is secured by winding a cord 
alongside the wire and removing it 
when the coil is completed. 

Winding Grid Coils 
The various detector grid coils must 

be wound identically the same as the 
corresponding portion of the r.f. coil 
in order to make the circuits track 

By Americus 

properly. Although this may seem 
rather difficult at first, it is really com- 
paratively easy. In winding the 80- 
meter grid coil it will be noted that the 
first fifteen turns are space -wound and 
the remainder close -wound in order to 
make it similar to the r.f. inductance. 
A view of this coil is shown, with 
shield removed, in Figure 3. The bot- 
tom winding is the primary. 

The cathode tap for the 20 -meter 
grid coil is made 2/3 of a turn from 
the end of the winding, that of the 40- 
meter coil is made 1% turns from the 
end, and that of the 80 -meter coil is 
made 2 turns from the end (in the 
close -wound portion). The primaries 
for the 20, 40, and 80 -meter bands 

THE R. F. COIL ASSEMBLY 
Figure 3: Showing the simple con- 
struction of the hand -wound coils, 

'when the shield is removed. 

CIRCUIT DIAGRAM 
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and Qflmateurs -Build this 

" RUISER 
construction, low cost, band- switch- 
preselector stage, electrical band - 
2.6 to 16 megacycles, all of which 
model for the "kitchen mechanic ". 

Molinara ( W3AGJ ) 

consist of 7, 14, and 28 turns respec- 
tively, spaced % inch from the secon- 
daries. The primaries are wound on the 
ground sides of the secondary coils. All 
the finished coils are given a coat of 
collodion. 

The tuning condensers in the r.f. 
and detector circuits are ganged with 
the exception of condensers C3 and 
C4. the latter being fixed and made 
from a few plates of a midget variable 
to equal about two thirds the capacity 
of C3. The condenser C4 is mounted 
on top of the chassis below the band - 
spread tuning condensers. The purpose 
of C4 is to balance the capacity of C3 
so that the r.f. stage can be peaked 
exactly. At any setting of the tuning 
condensers it should be possible to 
peak the circuits with the aid of C3. 
If it is found that this cannot be done. 
tune the antenna series condenser, C13, 
until the desired result is obtained. 

Figure 4 shows the wiring beneath 
the chassis. At the top- center is the 
detector audio- coupling choke and to 
the right is the antenna series con- 
denser. At the bottom center is the 
r.f. compensating condenser C3. The 

A SET -BUILDER'S VIEW 
Figure !: Showing the wiring and 
Darts arrangement underneath the 

metal chassis of this receiver 

unused terminals 
of the band switch 
serve as terminal 
supports for various resistors and 
condensers. To simplify wiring, all 
grounds are made to the chassis. 

The receiver gain was so great it 
was necessary to shunt a 10.000 ohm 
resistor across the secondary of the 
audio transformer. Builders may pre- 
fer to omit this resistor, or use a 
higher value. 

Fine Performance 
If any instability is experienced in 

the r.f. stage it can be cleared up by 
turning down the sensitivity control 
potentiometer, R2. 

The results obtained with this re- 
ceiver are very gratifying. Amateur 
stations can be made to come through 
with such force as to make it un- 
pleasant for the ears, while foreign 
broadcasts can be tuned in with ease. 
The different circuits have been thor- 
oughly filtered by resistors and con- 
densers so that hum and line voltage 
fluctuations have little effect upon sig- 
nals. The tuning range is approximately 
2600 kc. to 16,000 kc. 

List of Parts 
Cl Cardwell midget condenser, type 212.25 AS 
C2 I.C.A. two -gang condenser, 140 mmf. per 

section 

TI-LE CHASSIS LAYOUT FOR THE SET 
Figure 2: Showing the compact and efficient arrangement 
of the principal components of this sensitive receiver 

C3 l'ilot condenser, midget, 5 -plate or equiva- 
lent, 35 mould. 

('4 Fixed condenser, about 35 mmfd. (see text) 
C5 Mica condenser, .01 mfd. 
C'6 Paper condenser, .25 mfd., 403 volts 
C7 Electrolytic condenser, 1 mfd. (or larger) 

loo volts 
C8 paper condenser, .5 mfd., 400 volts 
C9 Pater condenser, .1 mid., 400 volts 
('10 Electrolytic condenser, 25 mfd., 35 volts 
Cl I Mica condenser, .0001 mfd. 
Cl2 Mica condenser, .00025 mfd. 
C13 Pilot midget condenser, 7- plate, or equiva- 

lent, 50 mmfd. 
C14 Paper condenser, .01 mfd., 200 volts 
C'hl Thordarson 1081) henry choke, type 'l2927 
('h2 Thnrdarson 22 henry choke, type T6808 
JI J2, l'axley infant jack, No. A -1 

t R.F. coil 
L2 20 -meter det. coil 
L3 40 -meter det. coil 
1.4 80 -meter det. coil 
RI Carbon resistor, 250 ohms. I watt 
R2 1'axley wire -wound potentiometer, 10,000 

ohms, type 7021 
R3 Carlo n Resistor, 50,000 ohms, I watt 
R4 Carbon Resistor, 100,001) alums, I watt 
R5 Carbcn Resistor, i0,000 ohms, 2 watts 
R6 Wire wound resistor, 20.000 ohms. I O watts 
R7 Wire -wound resistor, 5.000 ohms, 10 watts 
128 Centralab potentiometer, 50,000 ohms, type 

72 -103 
R9 Carbon resistor, 25,000 ohms, 1 watt 
RIO Carbon resistor, 1 meg. I watt 
RI I Carbon resistor, 2,000 ohms, 1 watt 
RI2 Carbon resistor, I0.000 ohms, 1 watt 
R13 Wire-wound resistor, 400 ohms, 10 watts 
RI4 Carbon resistor, 5 meg. % watt 
R15 Resistor. center tapped, 20 ohms 
RFC Radio frequency choke 2.5 m h. 
SI 1-axley selector switch, type 1325 
52 1-axley jack switch, s.p.s.t., type 720 T- Thnrdarson audio transformer, T5736 

Improved Quality of Remote - 
Control Broadcasts 

NEW YORK, N. Y. -The National Broad- 
casting Company is supplying to eight key 
points across the country, seventy new field 
amplifiers, and 200 new microphones. The 
new equipment was developed by NBC 
engineers and is of such an improved type 
as to make the remote control broadcasts 
equal in quality to studio broadcasts. The 
amplifiers weigh 30 pounds, have a gain of 
100 db., and reproduce the entire audio 
range from 30- 15,000 cycles. 

W3XAL's New Antenna 
BOUND BROOK, N. J. -A new direc- 

tional antenna erected at Bound Brook, 
N. J., is responsible for marked improve- 
ments of reception in South American 
countries. The South American antennas 
consist of wires having the shape of a large 
"V" with the apex supported on a 502 -foot 
steel tower. The two ends are supported by 
165 -foot wooden poles. Several other 
antennas are used in connection with 
W3XAL. The signal strength at Buenos 
Aires is reported to be 500 to 1700 micro- 
volts -per- meter. The station transmits 22 
Spanish programs a week. 
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AN UNUSUAL FRENCH LISTENING 1'() t, 1 

This is the DX Corner of Observer Robert Muguet 
of Meudon, France. Two Superheterodynes are used. 
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THE Fifty-Fourth installment of the 
DX Corner for Short -Wave contains 

the World Short -Wave Time -Table for 
24 -hour use all over the world and Offi- 
cial Observers' reports of stations heard 
this month. Consult these two items 
regularly and make your allwave set pay 

big dividends! 

Credit Where It Is Due 
The following Listening Post Observers 

are commended for their very outstanding 
reports this month: Williams, Alfred, Diez, 
Gallagher and Hartzell. The "star" class of 
observers is rather small, possibly on ac- 
count of vacations. These five observers 
certainly did a high standard of repor- 
torial work. 

New Short Wave Observer 
Appointments 

The directors of the DX Corner an- 
nounce the appointments of and welcome 
the following short -wave enthusiasts as 
Official Radio News Listening Post Ob- 
servers: John Fitzpatrick, New Jersey; 
Vernn Alford, Oklahoma; Harold E. Lind- 
ner, Wisconsin; Alfred A. Smith, Massa- 
chusetts; A. E. Redmond, Washington; 
James E. Moore, Jr., California; Angelo 
M. Rosa, New York; A. Sainz de la Pena, 
Cuba; Edward O. Sculley, Massachusetts; 
Charles Pierce, California; Bryant B. Bed - 
inger, California. 

News Notes 
Observers Burnell Unger, of Hanover, 

Pa., and .James Doyle, of Florence, Colo- 
rado, state that they will be glad to ex- 
change cards and correspondence with other 
short -wave listeners in foreign countries, 

ALL SHIP -SHAPE IN BROOKLYN 
Official Observer Kenneth Dressler 
sends greetings to all Radio News ob- 
servers as he sits alongside his HRO. 

especially the Far East. 
Reports Pouring In 

Your Editor wishes to thank all ob- 
servers who have sent in reports on his 
amateur station W2JCY. These have been 
very gratifying both on the 5 -meter signals 
and on the 10 -meter signals. We hope that 
many additional reports will be included 
during the coming month. 
Reports of Listening Post Ob- 
servers and Other Short -Wave 

Readers of the DX Corner 
TISTED in the following columns is J this month's consolidated reports of 

short -wave stations heard by our wide - 
world listening posts. Each item is 
credited with the Observer's surname. 
This allows our readers to note who 
obtained the information. H any of our 
readers can supply Actual Time Sched- 
ules, Correct Wavelengths, Correct Fre- 
quencies and any other Important In- 
formation (in paragraphs as recom- 
mended), the DX Editor, as well as our 
readers, will be grateful for the informa- 
tion. On the other hand, readers seeing 
these reports can try their skill in pulling 
in the situations logged and in trying to 
get complete information on these trans- 
missions. The report for this month, con- 
taining the best information available to 
date, follows: 

Europe 
LZA, Sofia, Bulgaria, 14,945 kc., 

signing Saturday 4:30 p.m., (Hartzell), 
14,890 kc., Sunday 1 a.m., (Diez, Eder), 
14.940 kc., (Hartman). 

PCJ, Hilversum, ( Huizen); Holland, 
9590 kc., Sunday 7 -8 p.m.. Wednesday 

7 -10 p.m., (Dressler, Beck, Eder, 
Westman), 9 -11 p.m., (Alfred, Hedge - 
land, Kemp, Hartzell, Pylate, Coover, 
Yoshimura, Gallagher, Hendry Sham - 
leffer). 

PHI, Huizen, Holland, 17,775 kc., 
Monday, Thursday, Friday, Saturday, 
7:30 -9:30 p.m., (from ann.), (Doyle, 
Hedgeland, Pylate, Davies). 

HAT4, Budapest, Hungary, 9120 kc., 
7:15 p.m., (Eder), Sunday 7 -8 p.m., 
(Alfred), Saturday 6 -7 p.m., (Smith), 
Wednesday 6 -7 p.m., Saturday 5 -6 
p.m., (from ann.), (Fallon, Westman), 
9135 kc., (Doyle, Hedgeland, Sakely, 
Dressler, 

HAS3, Budapest, Hungary, 15,370 
kc., 9:50 p.m., (Eder), 9 -10 a.m., (Al- 
fred, Hedgeland). 

LKJ1, Oslo. Norway, 9530 kc. 
(Ruiz), Jeloy, Norway, 6130 kc., 9:15 
a.ni. -6:15 p.m., (McCartin), daily 5:15- 
8 p.m., 11 a.m. -5 p.m., Saturday 5:15 -9 
p.m., ( Hedgeland). 

ORK, Ruysselede, Belgium, 10,400 
kc.. (Ruppert. Hedgelan Sakely), 9520 
p.m., (Williams, Diez, Hedgeland). 

SPW, Warsaw, Poland, 13,635 kc., 
Wednesday 1 -1:30 p.m., (Alfred), 
Monday, Wednesday, Friday, 12:30- 
1:30 p.m., (from veri.), (Smith, Eder, 
Doyle, Hedgeland), Sunday, 12 -1:30 
p.m., (Fallon, Shamleffer). 

SPF, Gdynia, Poland, 12,310 kc., 
(Bower). Slogan: "Radio Gdynia." 

OER2, Vienna. Austria, 11,801 kc., 

THE NAZAKI TOWERS 
Observer A. T. Yamamoto sends us 
this view of the Great Towers of the 

Nazaki Broadcaster. 
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L. M. Cockaday 

(Millen), week days 9 a.m. -5 p.m., Sat- 
urday 9 a.m. -6 p.m., (from veri.), (Wil- 
son), 11,780 kc., (Hartzell). Address: 
Oesterr. Radio -Verkehrs A. G., Wien 
1, Johannesgasse 4B. 

OXY, Skamlehaek, Denmark, 6060 
kc., (Ruppert, Hedgeland. Sakely), 
9520 kc., Sunday 7 p.m., (Fallon, 
Bower). 

TFJ, Reykjavik, Iceland, 12.234 kc., 
1:40 -2:30 p.m., Sundays, (Alfred, Py- 
late, Shamleffer), Address: State 
Broadcasting Service, P. 0. Box 547. 

PCV, Kootwijk, Netherlands, 17,810 
kc., 10:10 a.m., (Alfred, Eder). 

SM5SX, Stockholm, Sweden, 11,710 
kc., Sunday signing at 8 a.m., (Hart- 
zell), 11 a.m. -5:15 p.m., (Doyle). 

YTC, Belgrade, Yugoslavia, 11,700 
kc., Monday 7:15 -8:20 p.m., (Stabler), 
daily 2:30 -5 p.m., (Sakely), 6100 kc., 
(Hare). 

HERE WE ARE! 
Away up in Torrington, Conn., are 
two short -wave enthusiasts our read- 
ers are glad to welcome. They are, 
left: Francis Lauf and right: George r Kozlak. 

ARTISTIC 
A "Veri" from RAN 
received by Meade 
Williams for his sta- 

tion reports 

161 

SBG, Motala, Sweden, 6060 kc., 1l,- 
700 kc., irregular, (Stevens, Beard, 
Ruppert), daily until 1:30 p.m., 
(Hedgeland), daily 8 a.m. -2:30 p.m., 
(Partner). 

OLR2A, Prague, Czechoslovakia, 
Monday, Wednesday, Friday, 4 -4:30 
p.m., (Unger). 

OLR3A, Podebrady, Czechoslovakia, 
9645 kc., 6:51 p.m., (Diez), Saturday, 
Sunday, Tuesday, Thursday, 4 -4:30 
p.m., (Unger) 

OLR4A, Prague, Czechoslovakia, 
11,840 kc., daily 2:30 -4:30 p.m., (Dres- 
sler), Monday, Thursday, 7 -9:10 p.m., 
(Blanchard, Relat, Myers, Eder, West - 
man, Williams, Alfred,. Gallagher, 
Stabler, Alexander, Wilson, Foshoy, 
Stevens, Magnuson, Law, Lara, 
Hedgeland, Kemp, Fallon, Hare, Skin- 
ner, Partner, Dunn, Shamleffer, Unger, 
Hartman), Address: Praha 12, Fo- 
chova 16. 

OLR5A, Prague, Czechoslovakia, 
15,230 kc., daily 2 -2:15 p.m., Monday, 
Thursday via OLR4A, 8 -10:10 p.m., 
daily 7:55 -9:50 a.m., (Dressler, Myers, 
Westman, Williams, Alfred, Stabler, 
Alexander, Fritsch, Wilson, Foshay, 
Stevens, Magnuson, Law, Eder, 
Hedgeland, Chagaris, Fallon, Hare, 
Skinner, Partner. Oglesby, Coover, 
Shamleffer, Unger, Birnie), Address: 
Praha 12, Fochova 16. 

OLR, Prague, Czechoslovakia, 9500 
kc., 4 -5:30 a.m. with chimes, (Ruiz), 
8 p.m., (Coover, Gallagher). 

RNE, Moscow, U.S.S.R., 12,000 kc., 
10:15 -11:30 p.m., (Alfred, Williams), 
Sunday 6 -7 a.m., (Fallon, Smith), Sun- 
day 10 -11 a.m., 4 -5 p.m., Wednesday 
6 -7 a.m., 4 -5 p.m., (from veri.), (Stiles, 
Lara, Margrie, Fallon, Shamleffer, 
Nigle, Robinson, Hartzell). 

RAI, Moscow, U.S.S.R., 19.92 
meters, (Tate). 

RAN, Moscow, U.S.S.R., 9600 kc., 
daily 7 -9:15 p.m., (Myers, Eder, Wil- 
liams, Alfred, Jaime, Doyle, Lara, Wol- 
lenschlager, Stiles, Tate, Jordan, Dres- 
sler, Shamleffer, Nigh). 

RW59, Moscow, U.S.S.R., 6000 kc., 
daily 2:30 -5:30 p.m., (White). 

RV59, Moscow, U.S.S.R., 12,000 kc., 

7 -9:15 p.m, (Pylate). 
RK], Moscow, U.S.S.R., 9521 kc., 

(Williams), 15,040 kc., 7:30 p.m., (Mag- 
nuson, Eder, Kemp, Chagaris), daily 
7 -9:15 p.m., reports requested, (Fallon, 
Hartzell, Lorvig, Hendry, Blanchard, 
Stabler, Jordan, Dressler, Shamleffer, 
Welper, Hartzell, Partner, Markuson), 
Address: Radio Centre. 

RAEM, North Pole, U.S.S.R., 20 
and 4+j meters, operator is "Krenkel," 
(from RNE veri.), (Margrie). 

I2R03, Rome, Italy, 9635 kc., Mon- 
day, Wednesday, Saturday. 6 -7:30 p.m., 
(Alfred), 11,810 kc., (Fallon), Friday 
7:15 pm., (Chagaris), 11 a.m.,-12 15 
p.rn., Sunday, (Pylate t, daily 5 -11 p.m., 
(Nigh), wants reports, (Gallagher, 
Davies), 6:15 p.m., Lara), 11,810 kc., 
6 -7:30 p.m.. (Partner, Yoshimura). 

HV,I, Vatican City, 5970 kc., (Mc- 
Cartin), Monday to Saturday 10:30 - 

(Turn to page 164) 

WILL HE BE SURPRISED? 
A friend of Forest Bishop who is a 
great DX'er with his Wilcox -Gay re- 
ceiver sent in this photograph of Mr. 
Bishop. Again we ask the question 

"Will he be surtrised?" 
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WORLD SHORT WAVE TIME -TABLE 
Compiled by LAURENCE M. CocKADA 

Hours of transmission for the World's Short Wave Broadcast Stations 

FILL IN LOCAL TIME 
8 9 10 11 M 2 3 4 5 6 7 EASTERN STANDARD TIME 8 9 10 

Of 02 03 04 05 06 07 08 09 10 11 12 GREENWICH MEAN TIME 13 14 15 

HOURS OF TRANSMISSION 
Wave- 
length Call 
Meters Letters 

Frequency City 
Kc. Country 

21540 Pittsburgh. Pa. 
2I530 Davenlry, England 
2I520 New York, N. Y. 
21470 Daventry, England 
9020 Bangkok, Siam 
7790 Daventry, England 
7780 Bound Brook, N. J. 
7770 Huizen, Holland 
7760 New York, N. Y. 
7760 Zeesen, Germany 
5340 Zeesen, Germany 
5330 Schenectady, N. Y. 
5310 Daventrv, England 
5290 Buenos Aires, Arg. 
5280 Zeesen, Germany 
5270 New York, N. V. 
5260 Daventry, England 
5243 Pontoise, France 
5230 Podebradv, Czech. 
5220 Huizen, Holland 
5210 Pittsburgh, Pa. 
5200 Zeesen, Germany 
5190 Hong Kong, China 
5180 Daventry, England 
5160 Nazaki, Japan 
5140 Daventry, England 
5121 Vatican City 
5110 Zeesen, Germany 
5040 Moscow, U.S.S.R. 
4970 Sofia, Bulgaria 
3653 Warsaw, Poland 
2235 Reykjavik. Iceland 
2000 Moscow. U.S.S.R. 
188,5 Pontoise, France 
1870 Pittsburgh, Pa. 
1840 Podebrady. Czech. 
1830 New York, N. Y. 
1830 Chicago, Ill. 
1810 Rome, Italy 
1800 Havana, Cuba 
1800 Nazaki, Japan 
1770 Zeesen, Germany 
1750 Daventry, England 
1730 Winnipeg. Canada 
1720 Pontoise, France 
1710 Medellin, Colombia 
1435 Havana, Cuba 
1280 Trujillo, D. R. 
1040 Lisbon, Portugal 
0370 Tenerife, C. I. 
0330 Ruysselede, Belgium 
9940 Lisbon. Portugal 
9860 Madrid, Spain 
9677 Macao, Asia 
9660 Buenos Aires, Argentina 
9650 Managua, Nicaragua 
9650 Lisbon, Portugal 
9645 Port -au- Prince, Haiti 
96.3.5 Rome. Italy 
9600 Moscow, U.S.S.R. 
9600 Cartagena, Colombia 
9.595 Geneva, Switzerland 
9590 Perth, Australia 
9590 Philadelphia, Pa. 
9590 Sydney, Australia 
9.590 Huizen, Holland 
9590 Panama City, Pana. 
9.580 Lyndhurst, Australia 
9575 Cucuta, Colombia 
9570 Millis, Mass. 
9560 Zeesen, Germany 
9559 San Jose. C. R. 
9540 Zeesen, Germany 
9.530 Schenectady, N. Y. 
9530 Jeloy, Norway 
9525 Hong Kong, China 
9520 Lima, Peru 
9510 Daventry, England 
9510 Buenaventura, Column. 
9510 Melbourne. Australia 
9.50.5 Veracruz, Mex. 
9500 Rio de Janeiro. Brazil 
9500 Cartagena, Colombia 
9428 Havana, Cuba 
9125 Budapest, Hungary 
8948 Quito, Ecuador 
8665 Camaguey, Cuba 
7797 Geneva, Switzerland 
6900 La Romana, D. R. 

HOURS 

D 13.93 W8XK D 
D D D T3.93 GST D o D 

XS D 13.94 W2XE D 
D D D 13.97 GSH P D o 

D D O D D D D D 15.77 HSBPJ D D 
O D P D D D D D 16.86 GSG D D v 16.87 W3XAL D D o 

S 16.88 PHI xw Xw 5 
16.89 W2XE 

D D P D D D D D 16.89 DJE D D D 
D D o 19.56 DJR D 

19.57 W2XAD D 
19.60 GSP 

D 19.62 LRU D 
D P D P D P O D D D 19.63 WO D O D 

19.65 W2XE 
D D 19.66 GSI 

19.68 TPA2 
19.70 OLR5A 
19.71 PCT 
19.72 W8XK 
19.74 DTI3 
19.75 ZB\V4 
19.76 GSO 
19.79 JZK 
19.82 GSF 
19.84 HVJ 
19.85 DJL 
19.95 REI 
20.04 LZA 
22.16 SPW 
24.52 TFJ 
25.00 RV59 (RNE) 
25.24 TPA3 
25.27 W8XK 
25.34 OLR4A 
25.36 W2XE 
25.36 W9XAA 
25.40 12R04 
25.42 COCQ 
25.42 JZJ 
25.49 DJD 
25.53 GSD 
25.58 CTRX 
25.60 TPA4 
25.62 H14A BA 
26.24 COCX 
26,60 HIN 
27.17 CSW 
28.93 \T43 
29.04 RE 
30.18 CSW 
30.43 EAQ 
31.00 CQN 
31.06 LRX 
31.09 YNLF 
31.09 CTIAA 
31.10 HH3W 
31.14 I2R03 
31.25 RAN 
31.25 HJIABP 
31.27 HBL 
31.28 VK6ME 
31.28 W3XAU 
31.28 VK2ME 
3I.28 PCJ 
31.28 HPST 
31.32 VK3LR 
31.33 HJ2ABC 
31.35 WIXK 
31.38 DT A 
31.40 TIPG 
31.45 DJN 
31.48 W2XAF 
31.48 LKJI 
31.49 ZBW3 
31.51 OAX4J 
31.55 GSB 
31.55 HJU 
31.55 VK3ME 
31.56 XEFT 
31.58 PRF5 
31.58 H.TIABE 
31 82 COCH 
32 88 HAT4 
33.53 HCJB 
34 62 CO9JQ 
38.48 IIBP 
43.48 HI3C 
43.99 XCOX 
44.14 H1H 
44.71 TIEP 
45.22 HC2RL 
45.25 HIT 

D D D D P 
D D -r -r w W 
D D D D D D D v P D D D D D 
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AC D 6796 San Pedro, D. R. 
D D I I 6710 San Jose. Costa Rica 

T T T 663.5 Guayaquil, Ecuador 
SA SA 6630 Trujillo D. R. 
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16 
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17 
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7 

00 
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WORLD SHORT WAVE TIME -TABLE 
(Continued from the Previous Pace) 

Hours of transmission for the World's Short Wave ßroadcast Stations 

FILL IN LOCAL TIME 
8 9 10 11 M I 2 3 4 5 6 7 EASTERN STANDARD TIME 8 9 10 H IN 1 2 3 4 5 6 7 

Of 02 03 04 05 06 01 08 09 10 11 12 GREENWICH MEAN TIME 13 14 45 16 ¡'17 18 19 20 21 22 23 00 

HOURS OF TRANSMISSION 
Waua- 
length 

Letters 
45.34 PRADO 
45.80 HI4D 
46.01 YV4RA 
46.08 HIE 
46.66 HIIS 
46435 YV.SRH 
46.91 HIRQ 
47.10 YV5RF 
47.12 VVIRH 
47.24 HRPI 
47.54 HIZ 
47.62 YV4RD 
47.77 H1G 
47.77 COIIB 
48.05 HIN 
48.11 IIRD 
48.15 OAX4G 
48.19 IMAM{ 
48.39 COKG 
48.50 HI1A 
48,62 OAXI A 
48.70 XEXA 
48.70 VPB 
48.70 CIRO 
48.72 YVSRD 
48.78 VE9CL 
48.78 HJ2ABA 
48.78 HJ5ABC 
48,86 W8XK 
48.88 CR7AA 
48.94 LKJI 
48.94 VE9HX 
48.94 COCD 
48.96 HJ3AI3X 
49.00 HJIABB 
49.02 W2XE 
49.18 VTC 
49.18 W3XAL 
49.18 W9XF 
49.20 ZTJ (JB) 
49.20 11J4ABE 
49.26 ZBW2 
49.26 CRCX 
49.30 H15ABD 
49.31 HJ3ABF- 
49.32 VQ7I.O 
49.34 HPSF 
49.34 W9XAA 
49.34 ZHJ 
49.40 0E122 
49.42 WIRE 
49.50 WBXAL 
49.50 W3XAU 
49.50 OXY 
49.59 HJ3ABD 
49.59 HI913 
49.63 HJ3A13I 
49.65 HJIABG 
49.67 VDA 
49.75 HI'.5B 
49.79 HJIABJ 
49.8.3 DJC 
4283 XEI?W 
49.88 XEWI 
49.90 1-1J3A13H 
49.92 COCO 
49.96 CFCX 
49.96 HP5K 
49.96 VE9DN 
50.00 XEI3T 
50.00 RV.59 
50.17 HIX 
50.25 HJN 
50.26 HVJ 
50.50 TG2X 
50.72 H1-125 
50.76 HRN 
50.85 VV3RA 
51.15 Hy J 
51.46 TIGPH 
5 1 . 7 2 YV,SRC 
51.90 OAX4D 

Freauency 
Country i 

6618 Riobamba, Ecuador 
6550 Trujillo, D. R. 
6.520 Valencia, Venezuela 
6510 Trujillo. D. R. 
6430 Puerto Plata, D. R. 
6400 Caracas, Venezuela 
6395 Trujillo, D. R. 
637.5 Caracas. Venezuela - 

6360 Maracaibo, Ven. 
6350 San IkdroSuia, Honduras 
6310 Trujillo, D. R. 
6300 Maracay. Venezuela 
6280 Trujillo, D. R. 
6280 Sancti Spiritus, Cuba 
6243 Trujillo, D. R. 
6235 La Ceiba, Honduras 
6230 Lima, Peru 
6225 Cienaga, Colombia 
6200 Santiago, Cuba 
6185 Santiago, D. R. 
6170 Chiclayo, Peru 
6160 Mexico, D. F. Mexico 
6160 Colombo, Ceylon 
6160 Winnipeg, Canada 
6158 Caracas, Venezuela 
6150 Winnipeg, Canada 
6150 Tunja, Colombia 
6I50 Cali, Colombia 
6140 Pittsburgh, Pa. 
6137 Lourenzo Marques, A. 
6130 leloy, Norway 
6130 Halifax, N. S. 
6130 Havana. Cuba 
6122 Bogota, Colombia 
6120 Barranquilla, Colom. 
6120 New York, N. V. 
6100 Belgrade, Yugoslavia 
6100 Bound Brook, N. J. 
6100 Chicago, Ill. 
6098 Johannesburg, Africa 
6097 Medellin, Colombia 
6090 Hong Kong, China 
6090 Toronto, Canada 
6085 Cali, Colombia 
6084 Bogota, Colombia 
6083 Nairobi, Kenya, Afr. 
6080 Colon, Panama 
6080 Chicago, I l l . 

6080 Penang, S. S. 
6073 Vienna, Austria 
6070 Maracaibo, Venez. 
6060 Cincinnati. Ohio 
6060 Philadelphia, Pa. 
6060 Skamlebaek, Denmark 

,6050 Bogota, Colombia 
6050 Trujillo, D. R. 
6045 Bogota, Cdlombia 
6042 Barranquilla. Colom. 
6040 Tandjong Priok, Java 
6030 Panama City, Panama 
6025 Santa Marta, Colombia 
6020 Zeesen, Germany 
6020 Veracruz, Mexico 
6015 Mexico, D. F., Mexico 
6012 Bogota, Colombia 
6010 Havana, Cuba 
6005 Montreal, Can. 
6005 Colon, Panama 
6005 Montreal, Canada 
6000 Mexico, D. F., Mexico 
6000 Moscow, U.S.S.R, 
5980 Trujillo, D. R. 
.5970 Bogota, Colombia 
5969 Vatican City 
5940 Guatemala City 
.591.S Port-au-Prince. Haiti 
5910 Tegucigalpa. Hnnd 
5900 Barquisimeto. Venez. 
586,5 San Pedro, D. R. 
.5830 Alma Tica, Costa Rica 
.5800 Caracas. Venezuela 
5780 Lima Peru 

HOURS OF TRANSMISSION 
TH TN TH T T 

yCS xS XS XS xS XS 5,5 
D D D D D D D D 
D r b D 

D D D D 
D D D L T Z D D D 

D D D D D D 
U D D D D D D D D D 
D D D D D 

D D D D 91 D D 
L r SA SA 5 S 5 I I. I. 2 
I I I 
x5 x5 xS 

D D D D D D 
D D D D D 
Xs xS xS S S 
L L L L 

AM AM 
D ><S x5 5 D 
D D i r I D D D D 
D D D p 
D b D p 

XS XS XS ?CC V V 5A 
D O D D D D 
D D D D D D D D D D 

SA SA 
D D D D 

D D D D S S 
D D D 

D D D i D D D P 
p P P P DP 

D D D X X X X X X F F SF P D D D 
p D D D D D P 
D D D XS XS XS D D XS D D 
D D p P D D D D 

D 
D D 5 5 S D XS D D D D D 

D D 
XS' ,t X$ 

D X5 XS X5 D X5 XS 5 5 D D XS D D D D 
D D D D D D D P D D D 

3' 5 D D D AM D D D D D D SA 
SA S D D D D b D D 

X._;.- 

XS YS X$ 
XS X$ b 1, 

23 X E E V V U XC X5 XS 
D D XS XS 5 D x5` S 5 D 
D D D D D P D D D D D D D D D D D P 

XS 3(5 
XS XS XS XS XS XS X S XS SA sA 

D D D 0 D D D 
D p D XS X$ DD DO D D P D D D D_p__ 

D D D 

5 S D p D D D D 
D D D 

D p D D D D 
D 

XS XS xS SA XS XS S XS X5 
D D D D 

P D D D Il D 
D D D D I D D 

D O W D 
p D D D D D D D O D P D D I D D D D 
È x5 x7 xS C I E 
D D P r D D 0 D S S b D 

SA SA D D P D D D D 
D O D D D D SA 

b D D D D D 

5A 
D 

D D 0 D D D O D D D D O D p P 

2. 2- 2 - s S S S D D D p 
D D D p 

S D 
XSA D SA SA 
XS x5 D 

D D 5 5 D S s S D DD 
D D D D D 
D D D D D D D 
D D D D D D 
D D XS S 5 D D 5 s 5 D D D P 

AH AH AH AM AM Am 

.4- Thursday. Sunday 
13- Saturday. Sunday C- Monday. Wednesday, Friday 
I) -1)ad E- Tuesday, Thursday 
P Friday II- Sunday, Monday, Wednesday G- Tuesday, Thursday, `anitdas 
I -I rreeul a rlv 

List of Symbols 
J- Tuesday, Thursday, Friday. Sunday 
K --'1 sulay, Friday L- Wednesday, Saturday 
T1- Monday N- M'solar, Wednesday, Thursday 
( -Monday, Tuesday. \ \'edne.day. Friday 

Friday I' Except Fresh y, Wednesday 0- Sunday. Monday, Tuesday S- Sunday 

SF- Sunday, Friday T- Tuesday Th- Thursday 
l_'- Sunday. Monday, Thursday 
\ -- Sunday. Wednesday 
\V-Wednesday 
:I.-Tuesday, Friday 
AC- Monday, Thursday, Saturday 
AG- Tuesday, Sunday 

Ali -Monday, Wednesday, Saturday Am- Monday. Thursday 
AN -1 nesday, Saturday 
Sn Saturday 
X-- Except Saturday, Sunday 
XC-- Except Tuesday, Thursday, Sunday XS- Except Sunday 
XW- Except Wednesday 
XSa- Except Saturday 
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The DX Corner 
(Short Waves) 

(Continued from page 161) 

10:50 a.m., 2 -2:20 p.m., (Hedgeland). 
I2R02, Rome, Italy, 8 p.m., (Wol- 

lenschlager). 
Radio Milan, Italy, 10,070 kc., 

shifts 6 p.m. to 11,420 kc., (Sakely), 
10,400 kc., (Magnuson), 9520 kc., 
(Hendry), Slogan: "Radio Liberty." 

DJL, Zeesen, Germany, 15,110 kc., 
daily 4:50 -10:45 p.m., (Alfred), Sun- 
day 6 -8 a.m., (Doyle, Hedgeland, 
Kemp, Pylate), daily 12:01 -2 a.m., 
(Dressler, Ruppert). 

DJO, Zeesen, Germany, 11,795 kc., 
11 a.m., (Alfred), irregular, Nigh). 

DZC, Zeesen, Germany, 10,290 kc., 
8:40 p.m., (Alfred, Lara, Hedgeland). 

DJQ, Zeesen, Germany, 15,280 kc., 
6:05 p.m., (Eder), 12:34 a.m., (Diez, 
McCartin), daily 4:50 -10:45 p.m., 
(Dressler, Ruppert, Yoshimura). 

DJR, Zeesen, Germany, 15,340 kc., 
6:09 p.m., (Eder), 11 a.m., (Alfred, 
Diez), 8 -9 a.m., 4:55 -11 p.m., (Doyle, 
Lara, McCartin, Hedgeland, Kemp, 
Dressler) 15,380 kc., (Ruppert). 

DZH, Zeesen, Germany, 14,460 kc., 
7:55 p.m., (Eder, Lara, Hedgeland. 
Dressler). 

DJD, Zeesen, Germany, 11,750 kc.. 
8:27 p.m., (Eder), daily 4:50 -10:45 p.m., 
(Alfred, Gallagher, Prosser, Wacker), 
11:40 a.m. -4:40 p.m., (Doyle, Kemp, 
Ruppert, Coover, Davies, Duncan, 
Nigh). 

DJE, Zeesen, Germany, 17,760 kc., 
daily 12:43 a.m., (Diez), 12:10 -5:30 
a.m., 5:55 -11 a.m., Sunday 11:20 a.m. - 
12:25 p.m., (Doyle, Dressler, Ruppert). 

DJA, Zeesen, Germany, 9560 kc., 
4:50 -10:45 p.m., (Stevens), 9660 kc., 
(Diez), 12:30 -5:30 a.m., (Doyle, Kemp, 
Pylate, Ruppert). 

DJB, Zeesen, Germany, 15,200 kc., 
8:53 p.m., (Eder), daily 4:50 -10:45 p.m., 
(Alfred, Prosser, McGowan), 1 -5:15 
a.m., (Stevens, Diez, McCartin, Kemp, 
Wollenschlager, Dressler, Ruppert, 
Coover, Duncan), 7:15 -7:45 a.m.. 
( Shamleffer). 

DJC, Zeesen, Germany, 6020 kc., 
(Gallagher), 12:35 -4:30 p.m., (Stevens, 
Ruppert, Kemp, Ruppert, Duncan). 

DIP, Zeesen, Germany, 14,410 kc., 
4:50 -10:45 p.m., (Alfred). 

DZB, Zeesen, Germany, 10,042 kc., 
1011 p.m., (Stabler). 

DZE, Zeesen, Germany, 12,130 kc., 
(Gallagher). 

MEXICO HEARD FROM 
This unique card from XEBR usas re- 
ceived by Observer Lopez of Cuba in 
response to his report to the station. 

Have you earned one of these? 

DGU, Nauen, Germany, 9650 kc., 
(Birnie). 

DJN, Zeesen, Germany, 9540 kc., 
12:43 a.m., (Diez, Eder), 12:10 -5 a.m., 
(Dole, Ruppert). 

DJP, Zeesen, Germany, 11,855 kc., 
8 -9 a.m., 4:53 -11 p.m., (Doyle), ir- 
regular, (Pylate). 

DJM, Zeesen, Germany, 6079 kc., 
(Doyle). 

CSW, Lisbon, Portugal, 11,400 kc., 
daily 4 -6.30 a.m., (Ruiz), 9940 kc., 
7:30 p.m., (Eder), 11,040 kc., (Alfred), 
1:50 -6:30 p.m., (Smith, Westman, Diez, 
Lara, Hedgeland Kemp, Chagaris), 
daily 12 -6 p.m., 11,040 kc., 6:30 -8 p.m., 
9940 kc., (Hartzell, Markuson, Coover, 
Nigh). 

CT1AA, Lisbon, Portugal, 9665 kc., 
Tuesday, Thursday, Saturday, 4 -7 p.m., 
(Alfred, McGowan, Lara), 11,830 kc., 

HE LISTENS IN JERSEY 
Listener R. W. Hendricks of Jersey 
City checks other observers' reports as 
printed in Radio News. And believe 

us he really checks them. 

RADIO NEWS FOR SEPTEMBER, 1937 

DX CORNER- BROAD- 
CAST Waves 

THE DX Corner for Broadcast 
Waves is being omitted this 

month and next due to the limited 
interest of readers in DX activities 
during mid- summer. The depart- 
ment will be resumed in the Novem- 
ber issue. 

( McCártin, Hedgeland), 9650 Ice., 
( Birnie). 

CT1CT, Lisbon, Portugal, 9680 kc., 
Thursday 4 -6 p.m., Sunday 7 -9 a.m., 
(McCartin). 

"Radio Catolica," Lisbon, Portugal, 
5970 kc., 4:40 p.m., (Smith). 

GSA, Daventry, England, 6050 kc., 
(Ruppert, Kemp), 6 -11 p.m., (Pylate, 
Walper). 

GSB, Daventry, England, 9510 kc., 
6:20 -8:30 p.m., 9 -11 p.m., (Alfred, Pras- 
ser), 2:43 a.m., (Jaime), 9600 kc., 
(Diez, Eder, Hedgeland, Kemp, Wol- 
lenschlager), 12 -3 a.m., (from ann.), 
(Fallon, Dressler, Partner), daily 
12:15 -6 p.m., (Markuson, Welper). 

GSC, Daventry, England, 9580 kc., 
9:45 p.m., (Eder, Gallagher), 5 -6 p.m., 
17,790 kc., ( Prasser), 9 -11 p.m., (Fal- 
lon, Wacker, Doyle, Hedgeland, 
Kemp), irregular, (Pylate, Markuson, 
Jordan, Coover, Welper, Nigh). 

GSD, Daventry, England, 11,750 
kc., 10:55 p.m., (Eder), 6:20 -8:30 p.m., 
9 -11 p.m., (Alfred, Gallagher, Fallon, 
Diez, Wocker), 12:30 -3:45 p.m., 
(Doyle, Hedgeland), 12 -3 a.m., (from 
ann.), (Fallon, Dressler, Partner, 
Markuson, Coover, McGowan, Welper, 
Duncan). 

GSF, Daventry, England, 15,140 kc., 
(Alfred), 9 -11 p.m., (Fallon, Diez, 
Eder), 4 -6 a.m., (Doyle, Hedgeland. 
Pylate, Oglesby, Dressler, Coover, 
Davies, Yoshimura, Duncan). 

GSG, Daventry, England, 17,790 kc., 
6:45 -8:30 a.m., (Dressler, Patrick), 
17,857 kc., 12:40 a.m., (Diez), 2:30 -4:30 
a.m., 10 -12 -10 a.m., (Doyle, Hedge- 
land), 12 -3 a.m., (from ann.), (Fallon, 
Dressler, Partner, Welper, Shamleffer). 

GSH, Daventry, England, 21,470 kc., 
6:45 -8:30 a.m., 9:15 -11.30 a.m., (Dres- 
sler, Doyle, Hedgeland, Welper). 

GSI, Daventry, England, 15,260 kc., 
9:49 p.m., (Eder), 9 -11 p.m., (Fallon, 
Hedgeland, Davies, Welper). 

GSJ, Daventry, England, 71,530 kc., 
9:15 -11:30 a.m., (Dressler, Hedgeland, 
Welper). 

GSP, Daventry, England, 15,310 kc., 
7:44 p.m., (Eder), 6:20 -8:30 p.m., 9 -11 
p.m., (Alfred, Fallon, Hedgeland, 
Dressler, Welper). 

GSO, Daventry, England, 15,180 kc., 
6:20 -8:30 p.m., 9 -11 p.m., (Alfred, Fal- 
lon, Diez, Eder, Hedgeland, Dressler, 
Partner, Davies, Welper.) 

GST, London, England, 21.550 kc., 
irregular during Coronation, (Partner). 

HBP, Geneva, Switzerland, 7797 kc., 
Saturday 5:30 -6:30 p.m., (Fallon, 
Smith, McGowan, Westman, Oglesby), 
same address as HBL, (Mogunsen, 
Birnie, Dressler). 

HBQ, Geneva, Switzerland, 6675 kc., 
same address as HBL, (Magnuson). 

HB9B, Basle, Switzerland, 14,236 
kc., with special broadcast, (Skinner). 

HBH, Geneva, Switzerland, 18,480 
kc., same address as HBL, (Magnu- 
son). 

HBF, Geneva, Switzerland, 18,450 
kc., same address as HBL, (Magnu- 
son) 

(Turn to page 174) 
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EVERYTHING IN RADIO ¿:4t i ! 
FOR DEALERS 

SERVICE MEN AMATEURS 

RADIO BUILDERS SOUND MEN 

61A 

New 1938 KNIGHT Radios with as- 
tounding new features -- push -button 
tuning, AFC, Beam Power Tubes, 
Armchair and plastic cabinets, etc.! 
All-Wave and Dual-Wave 5 to 16 
tubes- -for AC, AC -DC, 6 Volt, 32 Volt, 
Battery and Auto operation. 61 great 
models at amazingly low prices) 

to a7u 
4$164á 

Zb 

Vtax 
PARTS 

In ONE book more than 12,000 exact 
duplicate and replacement parts - 
clearly indexed - specially arranged for 
split -second reference-,--saves hours of 
time over ordinary catalogs! No matter 
whether its "hard -to -get" or everyday, 
it's in the ALLIED Catalog! 

3 Wev7 
KK.. TS 

See the largest selection of Amateur 
Equipment in Radio! Page after page 
of the leading manufacturers -new 
RCA 111, new Hallicrafters Models, 
new Utah X- mitters -a tremendous 
assortment of the latest transmitters, 
receivers and ttan- sceivers - --fn fac- 
tory -built and kit form. 20,000 
Amateurs buy at ALLIED because 
ALLIED's service is faster, ALLIED's 
prices are lower! 

bó 7framt TEST tNSromEtirs 25 

R 
t 

` , 
ÿ 6 y, . 1 

, 

-e 10111 
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164 PAGES PAC K E D W I TH VALUES 

A new, enlarged section for 
Radio Builders! Kits of every 
type, from a Beginners' 1 

Tube Set to a 14 Tube All. 
Wave Superhet. We can 
supply matched kits for 
building any circuit-in any 

-radio publication. Write to 
us for Free Parts Lists. 
ALLIED is Radio Parts Head- 
quarters for Radio Builders 
everywhere! 

ALLIED's new 1938 Catalog shows you 
every type of test instrument -new 2" 
Cathode Ray Oscilloscope, tubé- check- 
ers, set -testers, analyzers, oscillographs, 
meters. All standard lines at lowest 
prices! See the new Build -Your -Own 
test instrument kits, including latest 
20,000 ohms -per -volt equipment. Make 
ALLIED your one depeñdáble source 
for radio service supplies!` 

Send for this treat 1938 ALLIED Catalog today! It's 
new with Radio's latest 1938 developments -It's dijjer- 
ent from any other radio catalog ever published! -It's 
complete with Everything in Radio! Everything you 
need in one great book -ready to ship instantly from 
ALLIED's tremendous stocks -every item approved 
by ALLIED engineers for performance and value! 

New KNIGHT "Integrated" Sound 
Systems -every unit perfectly 
matched! 8 to 60 watts -permanent, 
portable and mobile -for 110 Volt 
AC, 6 Volt, and Universal operation 
-P.A. for every need! New KNIGHT 
Intercom Systems -2 -Way, Se, 
lective, and Super -Selective. 

ALLIED buys in huge quantities and shares the sav- 
ings with you. That's why ALLIED's prices are al- 
ways lowest- that's why thousands of Service Men, 
Radio Builders, Dealers, Amateurs buy exclusively 
at ALLIED. You'll save time, trouble and money by 
doing all of your radio buying from the new 1938 
ALLIED Catalog- Radio's Leading Supply Guide. 
Write for it! 

Write for the great new 1938 ALLIED Catalog today! 
164 pages, over 12,000 items, separate Radio, P. A., 
Service, Amateur -Experimenter sections. Radio'= easy - 
to -read, easy -to -shop, easy -to- order -from book! 

ALLIED RADIO 
I 

CORPORATION 

ALLIED Radio Corporation, 
833 W. Jackson Blvd., 
Chicago, III. 

Send me your FREE 1938 Catalog- Radio's 
Guide. 
Send me Free parts lists for 

MIMI. MEN 

Dept. l -J 

Leading Supply 

Name 

Address I 

833 W. JACKSON BLVD., CHICAGO =tat_ 
J 



166 

With this great mass of information Ghir- 
ardi has gathered together, you'll have right 
at your finger tips EVERYTHING you 
need to know about modern radio servicing 
methods clearly explained, ready for instant 
use in your daily work. SUPPLEMENT 
SHEET SERVICE for the Data Book 
keeps you always up to date. You must 
have these 2 great books! 

TEST INSTRUMENTS 
Complete explanations and 
descriptions of the latest 
commercial models of test 
instruments (with circuit 
diagrams). Construction 
data, etc. 

FIELD DATA 
"Case Histories" of over 
1,500 receivers, with trou- 
ble symptoms and remedies 
for each. I.F.'s for 5,424 
super -hets. Over 25 other 
charts and tables. 

1800 Pages 

SERVICING METHODS 
Every latest test and repair 
method thoroughly ex- 
plained. Receiver analysis. 
Repairing individual com- 
ponents. Aligning sets (in- 
cluding latest Cathode -Ray 
Oscilloscope methods). AVC 
and QAVC circuits, etc. 

SPECIAL SERVICING 
PROBLEMS 

-in Auto Radio, All -Wave, 
High- Fidelity sets, etc.. all 
clearly explained. 

813 Illustrations 

16 WITH MONEY-BACK GUARANTEE 
RADIO & TECHNICAL PUBL. CO. 
45 Astor Place. New York, Dept. RN -97 

Encl. find $6 for both servicing books, in- 
cluding Jan. and June '37 Supplements tu 
Data Book, postpaid. (Foreign $6.50. ) 

O Please send free Circular "CO ". 

Name 

Address 

PILL WIT - TEAR OFF - and Mail 1 

Complete Radio Engineering course in 96 
weeks. Bachelor of Science Degree. Radio 
(television, talking pictures and the vast 
electronic field) offers unusual opportunities 
for trained radio engineers. Courses also in 
Civil, Electrical, Mechanical, Chemical, 
Aeronautical Engineering; Business Admin- 
istration and Accounting. Also short diploma 
courses in Surveying (36 weeks), Drafting 
(36 weeks). Low tuition, low living costs. 
World famous for technical two -year 
courses. Those who lack high school may 
make up work. Students from all parts of 
the world. 54th year. Enter September, 
January, March, June. Write for catalog. 

1697 College Ave. Angola, Ind. 

TRI -STATE COLLEGE 

CODE -TAPES FOR EVERY NEED 
For Example: Airways Tapes 
You can easily learn or improve 
your Radio or Morse Code-typi- 
cal messages are sent you by the 
INSTRUCTOGRAPH, at any 
speed. Senior model with 10 
tortes and Book of Instructions - $2.25 (Rented at low cost.) 
Junior ode' with 5 tapes and 
Book of Instructions - $12.00 
(Not rented). Complete oscillator 
equipment, less battery, $6.50. 
Send for full infOrmation today 
to- 
INSTRUCTOGRAPH CO.. Dept. 

Representatives for Canada: 
Radio College of Canada, 863 
Day St., Toronto. 

We Also Handle - 
HALLICRAFTER and R.M.E. SHORT WAVE RECEIVERS -MICRO. 
PHONES- VIBROPLEXES- TAYLOR TUBES. Cash or Terms. 
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THE SERVICE BENCH 
(Continued from page 141) 

This tool can be worked under almost any 
lid, and between any tube base and socket. 
In the latter instance, the leverage is ex- 
cellent and a bit of gentle motion in any 
direction will pop the tube right out l Good 
for vibrators too -and tubes in any com- 
pact radio set." -Harry Weir, Oneonta, 
N. Y. 

Belmont and Philco 
James L. Hoard, of Providence, R. I., 

sends us the latest chapters from his service 
scrapbook: "The trouble with most of the 
Belmont 675s, when the complaint is non - 
operation, can usually be traced to an open 
section in the bleeder resistor -the -13,000- 
ohm section. 

"Quite a bit can be done to improve 
the operation of the very popular Philco 
20A receiver. The tone can be considerably 
bettered by replacing the speaker cone of 
limited response with a new Philco cone or 
its equivalent. At the same time, a dial - 
light can be added which was lacking on 
the older models. A pilot light (2.5 volts), 
socket, bracket and a short length of 
twisted cord are all that is required. The 
bracket can be mounted on the spring 
which maintains positive contact on the 
gang- condenser rotor shaft. The cord is 
connected within the chassis to the heater 
coytacts of a 24A -near the front of the 
chassis. 

"It is a good idea to install a tone control 
at the same time." 

SERVICE NOTES 
National Union has designed an advertis- 

ing electric clock for distribution to radio 
servicemen through the regular jobber chan- 
nels. The clock is shown in Figure 8 -and 
its double function is to tell time and sell 

Ram o S E RVI C E 
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FIGURE 8 

An advertising clock -a bit of dealer 
cooperation on the part of National 

Union. 

radio service. It is described as a "per- 
manent high -spot advertising fixture, 
equipped for brilliant illumination as a 
night display, with equal attractiveness in 
day -time use." The face glass size is 16 
inches by 24 inches, framed in a one -inch 
two -tone black and silver border. The face 
design is in modern style -five colors and 
a silver mirror. The copy which sells radio 

FIGURE 7 

A tool that will take most of the 
"cussing" out of auto -radio servicing. 

service has been developed by a patented 
process to produce a neon light effect when 
illuminated and it can be seen a block 
away! The clock is equipped with a switch 
for light control so that the light can be 
extinguished without affecting the operation 
of the clock movement. The clock is driven 
with a Hammond heavy -duty motor. 

Organized Auto Radio Service 
Recognition of auto -radio servicing as a 

specialty has resulted in the organization 
of the "United Auto Radio Service" in the 
New York City area, which may well serve 
as a model for similar co- operative en- 
deavors in other parts of the country. As 
the secretary writes us -"Auto radio is 
now an established branch of radio in 
general and in consequence the demand for 
and the sale of car radios has created a 
serious problem, namely, the proper installa- 
tion and servicing of these instruments. 
This work requires special knowledge of 
both automobiles and radios, and also 
special equipment for installing, testing and 
repairing the same. The large majority of 
automobile sales and service stations not 
being equipped for this work have been 
forced to turn elsewhere for help with such 
work. Similarly, the customer, in many 
cases, found it inconvenient to return to 
his automobile dealer for radio service and 
in many instances hesitated to purchase a 
radio from him. 

"With this appreciated need for efficient, 
universal Service Stations in mind, the 
United Auto Radio Service was formed 
with member stations throughout the 
metropolitan area. Under its plan, any new 
auto -radio installed by a member station 
can be serviced by any other member sta- 
tion, free -of- charge, during the 90 -day 
warranty period, thus assuring both the 
dealer and the customer a prompt, efficient 
and convenient service. This plan is meet- 
ing with widespread acclaim." 

Next Month 
Complete dope on an electronic mixer for 

P.A. and amateur work. 
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RCA ALL 
THE WAY 

3ae aabto jctu5 
L RCA Manufacturing Company, Inc. Camden, New Jersey 

A Service of the Radio Corporation of America 

EVERYTHING IN 
RADIO- MICROPHONE 

TO LOUDSPEAKER 

To the consumer, RCA means high quality performance at low cost...To the radio man, RCA means easier selling, higher profits 

TUNING 50 TIIIIES EASIER 
New RCA Victor Overseas Dial 

Is Short Wave Sensation 
Electric Tuning Also Scores. Push 

a Button - There's Your Station! 

Remote Tuning Achieved by Fool - 
Proof Armchair Control Device 

Short wave fans are buzzing about the 
new 1938 RCA Victor Overseas Dial, a 
radical departure which makes short wave 
tuning easier than domestic. 

The individual band scales representing 
the popular international entertainment 
bands are each 9% inches long. This com- 

pares with the 
1/4-inch segments 
on the usual short 
wave dials. By 
actual measure - 
ment the crowded 
short wave sta- 
tions are spread 
fifty times wider. 

Each wave band lights up only when in 
use. Foreign stations appear by name on 
the dial scales. 

The Overseas Dial is the leader of four 
improved dials in the 1938 RCA Victors. 
All are larger, easier to read. 

Another major RCAVictor improvement 
is Electric Tuning -the first that's truly 
automatic. Push a button - there's your 
station. It's as simple as that. Gets any 
eight stations, foreign or domestic. 

Electric Tuning may be extended to your 
easy chair with Armchair Control which 
may also be placed anywhere, in any room, 
that is convenient. 

A fourth big new RCA Victor feature 
is the Sonic -Arc Magic Voice, which ap- 
plies the principle of a band shell to bring 
finer tone, free from boomy reverberation. 

RCA Victor Dealers are now demon- 
strating the 39 new 1938 models, ranging 
in price from $20 up. All models incorpo- 
rate a generous number of RCA Victor's 
55 great extra -value features. 

RCA Victor Model 811K, 
featuring new Straight - 
Line Dial and Electric 
Tuning, 11 tubes, new 
Sonic -Arc Magic Voice, 
Magic Brain, Magic Eye, 
RCA Metal Tubes, covers 
standard broadcast band 
and 49, 31, 25, and 19.16 and 
13 meter bands of inter- 
national entertainment. 
Armchair Tuning avail- 
able at slight extra cost. 
$150. (f.o.b.) Camden, 
N. J., subject to change 
without notice. 

Fall Radiotron Check -Up 
Gets Under Way 

Gives Old Sets New Life ... RCA 
Offers Outstanding Selling Helps 

To alert service men 
and dealers, Septem- 
ber means the RCA 
Radiotron Check -Up 
Plan. Experienceproves 
this plan gives radio 

^ ^°' \ dealers and service men 
a fine opportunity to 
make money. 

The RCA Radiotron 
Check -Up puts new life 
in radios that are wob- 
bling on their last legs. 
It's good for them. 
Makes them perform 
like they did when new. 
And it's a service most 
radio owners are glad 
to pay for- because the 
job is so satisfactory 
and the cost is so small. 

To dealers and service men the Check - 
Up means more service jobs - at a mini- 
mum of $1.50 a job. It means not only a 
chance to sell tubes, but by providing entry 
into the various homes in the community, 
an opportunity for the sale of many other 
electrical products. 

The RCA Radiotron Check -Up is easy to 
sell: first, because it's an excellent service; 
second, because RCA backs it up with sell- 
ing helps and advertising that does a job. 

The Saturday Evening Post and Collier's 
will carry timely ads on Check -Up every 
other week. Real selling commercials will 
be plugged on a full hour radio program 
every Sunday. Besides these, there are 
scores of store helps available to you, plus 
tested direct mail pieces, such as letters 
and postcards, the Listening Ear, auto 
door hangers, auto radio check -up letters 
-every one of which packs a real selling 
punch. See your distributor. 

Get behind the RCA Radiotron Fall 
Check -Up campaign -and your cash regis- 
ter will bang out a merry tune. Full de- 
tails from your jobber. 

Window Display 
scheduled for deliv- 
ery in September. 
See your distributor 
about yours. 

Ask your RCA Parts Distributor for 
new RCA Parts Catalog and data 
about Magic Wave Antenna System. 

New Antenna Cuts Noise 

RCA Magic Wave Antenna System 
Operates up to 16 Outlets 

on One Antenna 

No improvement in radio reception is more 
universally desired than the elimination or 
the reduction of noise. RCA now offers a 
product that does the job! The new Magic 
Wave Antenna System provides noise re- 
duction on both standard and international 
short wave bands from 530 to 23,000 kcs. 
This is due to use of a new magnetite core 
transformer and the transmission line. 

Operates 16 Outlets at One Time 
The Magic Wave Antenna will operate up 
to 16 outlets on one antenna. This is possi- 
ble through the use of additional special 
distribution and set coupling transformers. 

The length of the antenna proper may 
be varied between 20 and 120 feet, making 
for ease of installation -yet retaining ex- 
cellent efficiency. The transmission line is 
also variable to any desired length, again 
with a minimum of losses. No doublets 
or critical lengths required. Adaptable to 
existing installations. 

Can Be Used for Vertical Installations 
By using several lengths of ordinary iron 
pipe and reduction couplings, a high effi- 
ciency vertical antenna may be used in 
conjunction with the RCA Magic Wave 
System. By using stock number 12429, 
Submarine Cable, the transmissionline may 
be buried and all unsightly wiring elimi- 
nated. Such an installation can be conve- 
niently located remote from interference. 

The new RCA Magic Wave Antenna Sys- 
tem consists of one antenna coupling 
transformer and one receiver coupling 
transformer. Each coupling unit has two 
transformers in which magnetite cores 
are used. One of the transformers responds 
with greater efficiency on the standard 
broadcast band. The other on the interna- 
tional short wave band. 

The Magic Wave Antenna System, stock 
9812, lists at $6.95, assembled in one com- 
plete unit ready for installation. 



168 RADIO NEWS FOR SEPTEMBER, 1937 

0 
Om with _ aithaga6 

all iite 
___Y_-//I 

-says EASTERN AIR LINES 
" Centrálab vari- 
able resistors 
have been giving 
very satisfactory 
service in our 
ground station 
and aircraft ap- 
plications. We find 
them dependable 

and economical for 
many varied applica- 
tions in our communi- 
cations equipment." 

Don C. McRae, 
Supt. of Communications 

OLD MAN 
CENTRALAB 

takes to the air with 
the finest recommen- 
dations . . . with a pi- 
lot's license for smooth 

-frictionless performance. 
Schedule your replacement work 
with Centralab Controls. Smooth - 
certain attenuation plus long life 
and absolute customer satisfaction 
are definite. 

Get the 1937 Volume Control Guide 

Cen . ab 
DIVISION OF GLOBE UNION, INC. 

MILWAUKEE,.WIS. 
British Centralab, Lid. 
Canterbury Rd., Kilburn 
London N. W. 6, England 

French Centralab 
Co., 118 Avenue 
Ledru -Rollin, Paris 
XI. France 

MILLION 
ILLUMINATED METER 

TUBE TESTER 
and ANALYZER 

I. All tubes. 
2. Short hot. 
3. Leaks hot. 
4. 0 to IO M. 

ohms. 
5. 0 to 15 Meg. 

ohms. 
6..01 to 3 MF. 
7. 30-300-900 

V D C. 5000 
ohms per volt. 

8. Electrolyties. 
MODEL TV 

MODEL 
scales. 

$2795 NET 

TM Without analyzer $, 695 
Write for Literature 

MILLIONSONIOLABORATORIES 

577 N. UNION ST., CHICAGO, ILL. 

E!. k ,G NETRI ,E qI. 
For those who can't afford the time and expense 
of a 4 -year college course, Bliss offers a con- 
densed ONE YEAR residence training, combin- 
ing essential Theory and Practice. 45th year. 
CATALOG ON REQUEST! 

B S 7 Q ELECTRICAL 
SCHOOL 

am 479Tkn ma. Avn__Wnshinelon.D.C. 

RADIO PHYSICS COURSE 
ALFRED A. GHIRARDI 

Lesson 65. Electric Currents 

IT must be evident to the student that 
the two quantities which we deal with 
most in electrical radio work are the 

current or "rate of flow" of electrons 
through the circuit, and the voltage or 
"electrical force" which causes the drift of 
electrons. The "electrical power" or watts 
may also be considered. It is necessary for 
us to be able to accurately measure these 
quantities, in order to design, build and 
test electrical and radio equipment. Since 
we cannot see or hear an electric current 
flowing through a circuit, we must employ 
one or more of its effects which we can 
observe, for its measurement. 

current flowing against the resistance of a 
circuit always produces heat, proportional 
to the square of the current. This is the 
heating effect, as shown at (B). Third, if 
current is sent through an acid or salt 
solution between two conducting plates, 
electrolytic action will take place, the solu- 
tion will be dissociated chemically and 
metal will be plated out on one of the 
plates. This is known as the electro -chem- 
ical effect and is illustrated at (C). 

Theoretically, any of the three effects 
mentioned and described above could be 
employed for the measurement of electric 
current and e. m. f. simply by measuring 
the intensity of the effect produced by 
the passage of the current to be measured. 

i; MAGNETIC 
4 /ílll WHIRLS 
110'01 

E.M.F. 
SOURCE 

OXYGEN 
LIBERATED 

C. E.M.F. 
SOURCE 

Figure 1. Magnetic, heating, and electrochemical effects of an electric current. 

First, current flowing through a circuit, 
always produces around it an associated 
magnetic force or field whose strength is 

proportional to the rate of current or 
electron flow (amperes) through it. This 
is known as the magnetic effect, and is 

illustrated at (A) of Figure 1. Second, a 

Practically, however, the magnetic effect is 
employed most frequently, in what are 
known as the magnetic type electrical 
measuring instruments, and the heating 
effect is used in the older hot wire instru- 
ments. The electro- chemical effect is not 
used for current measurement in practical 
work. 

The Radio Workshop 
(Continued from page 156) 

inch aluminum rod approximately 48 inches 
long. It is set in a round wooden block 
about two inches in diameter by five 
inches long. A hole is drilled through the 
top of this block about four inches deep; 
also one at the side as shown. The bolt 
in this latter hole is passed through the 
block and the rod and the connection from 
the bolt is made to the frame of the car. 
For fastening the antenna assembly to the 
bumper rod it is only necessary to clamp 
the boards each side of the bumper -rod 
and fasten by means of the carriage bolts 
and nuts. 

The feeder connection to the transmitter 
is made 14 inches from the bottom end of 
the aerial rod. My transmitter is installed 
in the rear of the car at the point nearest 

HARRY VIERLING, 
New York, N. Y. 

New Yugoslavian Station 

Zagreb, Yugoslovia -It is planned to 
construct a new radio station at Split which 
will serve for broadcasting as well as a 
commercial station. The proposed power 
is 20 kilowatts and the cost of construc- 
tion has been estimated at $136,300. 

The Radio Beginner 
(Continued from page 155) 

power supply chassis. The center -tap con- 
nects to chassis. This was found necessary 
to eliminate hum on certain stations. These 
condensers will cause the chassis to be 
"hot" when the plug is in and it is not 
grounded -even if the switch is off. Al- 
ways connect the ground first, then put in 
the plug; also pull out the plug before 
disconnecting ground if shocks are to be 
avoided. 

The following alignment procedure can 
be followed by those who have a calibrated 
serviceman's oscillator or the oscillator de- 
scribed in a previous installment. The 
recommended output device is a milliam- 
meter of 0 -10 ma. range, connected in series 
with the plate lead of either the r.f. or the 
i.f. amplifier. When this method of out- 
put measuring is used, the signal can 
be either modulated or unmodulated. 

Assuming the oscillator was calibrated, 
set for 456 kc. (23.5 dial reading on our 
model). Clip a lead to the insulated part 
of the grid lead of the i.f. tube and bring 
it near the oscillator. Stop the set oscil- 
lator by shorting its tuning condenser. 
Now adjust the condensers of the last i.f. 
transformer until the test signal is heard. 
If difficulty is had, clip a lead from the 
grid of the test oscillator to the grid of the 
i.f. tube, disconnecting the regular grid 



RADIO NEWS FOR SEPTEMBER, 1937 

lead. Then adjust for minimum reading 
of the milliammeter. 

Next clip a lead onto the insulated por- 
tion of the grid lead of the 6A8. This lead 
will then serve as antenna. Do not connect 
it to the test oscillator, just bring it near 
to it. Now adjust the first i.f. transformer 
for maximum response. Then go over both 
transformers again, always striving for the 
minimum reading on the milliammeter. 

Remove the short circuit on the oscillator 
in the receiver and connect a 3 -foot lead 
to the antenna post. If the dial is ad- 
justed so it reads zero for a completely un- 
meshed condenser, and 100 for completely 
meshed, set the dial to 23. Set the test 
oscillator to 1400 kc. (14 on the dial of 
our model), adjust the trimmers on the 
gang condenser. 

Set the test oscillator to 600 kc. (83 on 
our model). Tune in the signal on the 
receiver and adjust the padder C19 for 
maximum reception. Here it is necessary 
to "rock" the gang condenser; that is, vary 
the gang condenser slightly either way, at 
the same time varying C19 for maximum 
reception. One point on the dial will be 
found where reception is best. This is the 
point where the r.f. and mixer stage are 
tuned to exactly 600 kc., and the oscillator, 
of course, to 1056 kc. This last adjust- 
ment affects the one at 1400 kc. somewhat, 
so it is best to go over them once more. 
These adjustments must be made carefully; 
when the receiver produces a squeal at 
each station, the adjustment of C19 is 
incorrect or the i.f. amplifier is not aligned 
at the right frequency. 

List of Parts 
(Components which also were used in the t.r.f 
tuner). 
Cl, C2, C3- Meissner 3 -gang variable conden- 

ser, type 15122, .00035 mfd. 
C4, C5, C6, C7, CS, C9, C10- Cornell Dubilier, 

type BA -4P1 tubular paper condensers, 0.1 
mfd., 400 volts. 

Cil- Cornell -Dubilier, type 2W -5T25 mica 
condenser, .00025 mfd. 

C13- Cornell Dubilier, type DT -4S2 tubular pa- 
per condenser, 0.02 mfd., 400 volts. 

C14. C15- Cornell - Dubilier, type DT -4S1 tubu- 
lar paper condensers, 0.01 mid. 400 volts. Ll- Meissner, type 1085 low impedance antenna 

coil. 
L2- Meissner, type 1084 low impedance ri. coil. 
Rl- Electrad, type 280 potentiometer, 25000 

ohms. 
R2, R3 -500 ohms. 
R4, R5-0.1 megohms. 
R6, R7 -1000 ohms. IRC carbon resistors 
R8 -0.25 megohm. Ç watt. 
R10-1 megohm. 
R11, R12 -0.1 megohm 

1 National, type C dual -range velvet- vernier 
dial with illuminator and 6.3 volt pilot light. 

3 octal sockets, wafer type, mounting centers 1% 
inch 

1 ICA chassis, type 1531, cadmium plated steel, 
11x7 %x2% with large holes punched. 

1 Aluminum panel, 4%x6 inches, 1/16 inch 
thick - 

1 ICA terminal strip, type 2419, marked A +G 
1 ICA terminal strip, type 2418, marked "Out- 

put" 
6 insulated terminal strips, two terminals each. 
2 insulated terminal strips, three terminals each. 
1 shaft reducer, 14 inch hole, % inch shaft. 
2 angle brackets. 
2 feet 5 -wire battery cable. 
1 5 -prong plug. 
1 knob for sensitivity control. 
2 grid clips for metal tubes. 
2 6E7 tubes. 
1 6C5 tube. 

(New parts -not used before). 
CM, C17, C20- Cornell - Dubilier, type DT -4P1 

tubular paper condensers, 0.1 mfd., 400 volts. 
C18- Cornell -Dubilier, type 5W -5T1 mica con- 

denser, 0.0001 mfd. 
C19- Meissner Junior Trimmer, type No. D2500, 

110 -500 mfd. 
3 Hammarlund trimmer condensers, type MEX- 

30. 
2 Cornell- Dubilier, type DT -4P1 tubular paper 

condensers, 0.1 mfd., 400 volts. 
L4- Meissner, type 4243 oscillator coil for supers 

with 456 kc., i.f. L5- Meissner, type 5712 i.f. transformer. 
L6- Meissner, type 5714 i.f. transformer. 
R13- 20,000 ohms. 
R14- 25,000 ohms. 
R15- 50,000 ohms. 
Rio --1000 ohms. 
1 octal socket, wafer type, mounting centers 1 

inch. 
1 6A8 tube. 
1 grid clip for metal tube. 

IRC carbon resistors 
''A watt 
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This unusual example of beauty in a 
commercial clock was created by the 
largest advertising clock manufac- 
turer in the world. It is a permanent 
high spot advertising fixture equipped 
for brilliant illumination as a night 
display with equal attractiveness in 
daytime use. 

RADIOSERVICE 
Aff.ZYNE ,Nr,019011' 

Get it FREE the 
NATIONAL UNION WAY 

(Requirements Less Than 
4 Tubes Per Week) 

National Union has given service- 
men throughout the United States 
more than 70,000 pieces of fine equip- 
ment. If you're not taking advantage 
of National Union's service dealer 
plan, you're missing the greatest op- 
portunity in the radio industry today. 

L 

N. U. TUBES 
ram that means 

with a selling and help to the ears 

National Union Dealers and job- 

radio 

a awakepdealer. National 'Union 
manufactures of handling leaders in re- 
complete 

line bers 
tubes in glass, radio tubes are 

radio pair parts and 
service. purchase a 

metal and all Union's All you do is contract to a as 
National has few tubes per week, p 

which is refunded to You 
high quality out- com- 

made them the deposit, purchase is 
favorites after the tube rchas nentee 

corn- 

profession. 

service feted, ours for k 
in the radio attached. 

rofession. All sales have selected is Strings 
p have been without any ber that You 

la Na- ale, 
remember em 1 

form M of the 
idea of making ideal have t the time tube purchases 

Union radio tfor radio 
are being made. 

tional tube for backed up 
replacemThis has been 
dealer. 

f 
CLIP! 
MAIL 
NOW! 

NATIONAL UNION RADIO CORPORATION 
570 Lexington Ave., New York City 

Tell me how to get 
free Electric Clock 
I am interested in 
following Service 
Equipment 

RN-937 

Name 

Address 

City State 

l 

It's The Inside Story That Counts ! (See Page I 89) 

SAVINGS THAN EVER 
In New RADIOS and EQUIPMENT 

We Carry Almost Every Radio Set Made 

TREMENDOUS DISCOUNTS 
LATEST 

CATALOG 4'4* 
CONTAINING HUNDREDS sets 

OF AMA7ING Ateas- 
RADIO VALUES sonies 

AT NEW LOW 
PRICES 

POST RADIO COR 
AVAILABLE TO LIVE REPRESENTATIVES 

on Tubes, Amplifying Equipment, 
Public Address Systems, Auto, Home, 
and Farm Radios in all Styles, Types 
and Voltages. We can supply you 
with any Manufactured Set. 

ALL MERCHANDISE GUARANTEED 
Factory Sealed Cartons. No Seconds. 

CHOICE EXCLUSIVE TERRITORY 

72 CORTLANDT ST. 
re DEFT Q NEW YORK,N.I.. 

SKY CHIEF 
A.C.D.C.COMPACT 
R.C.A. 

$C19 Licensed 

No Brpund 
Nessa 

COMPLETE 

Airrplpi an,e 
e D 

Dial 
Icery WITH TUBES 
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.. `Tot .?ettet )2dio 
For better radio, use the new `HF' 
micro condensers with their many ad- 
vanced features guaranteeing highest 
efficiency in tuning or trimming criti 
cal high frequency circuits. Cadmium 
plated soldered brass plates and Iso- 
lantite insulation insure rigidity, sta- 
bility and lowest losses. Noiseless 
operation. Single and dual types -10 
sizes -15 to 140 mmf. 

Write Dept. RN -9 for 'HF' Bulletin 

HAMMARLUND MFG. CO., INC. 
424 -438 West 33rd St., N. Y. City 

Please send me 'HF' bulletin. 

Please send me "37" catalog. 

Name 

Address 

City 

k1 

State 

RN-9 

HAmmARLunD 

ST4c0R 
TRANSFORMERS 

FOR THIS 

100 WATT 
MODULATOR 

$1221 
HIS inexpensive but efficient modu- 
lator delivers 100 clean watts of audio 

with 800 volts on the plates of the modu- 
lator tubes. Built on standard Relay Rack 
and Panel. 
TUBES: 6C6 Pre -amplifier: 76 voltage 
amplifier: Push -Pull 76's: 6A3 Drivers: 
TZ -2o Class B Modulators. 
STANCOR TRANSFORMERS: Push -Pull 
Input, XA4206: Push -Pull Interstage, 
XA4208: Push -Pull Driver, XA4212: 
Output, XA2908. 
FREE BLUEPRINT AND LAYOUT TEMPLATE 

STANDARD 
TRANSFORMER 
CORPORATION 
850 BLACKHAWK ST., CHICAGO 

THE TECHNICAL REVIEW 
CONDUCTED BY THE TECHNICAL EDITOR 

The Causes and Elimination of Radio 
Interference, by J. E. Foster; C. W. Nel- 
son Co., 1937. The author of this book has 
been tracking down interference for the Long 
Island Lighting Co., in Roslyn, N. Y. The 
text is written for engineers, servicemen, 
employees of power companies and the 
general public. In simple words it explains 
the reasons for, different types of interfer- 
ence and the methods used for locating the 
cause. By far the greater part of the book 
deals with locating faults on the power 
lines themselves. Other chapters discuss the 
interference in the home and how it should 
be located. Although some of the methods 
used are available only to power company 
employees (cutting out certain houses and 
streets), the book should be useful to 
others. Servicemen can also learn that the 
alibi of a "leaky transformer" is an un- 
fortunate choice and that a new set of tubes 
does not stop interference. Believe it or 
not, some do not seem to know it. Chapter 
Headings: I. Fundamental Principles of 
Radio ; II. The Cause of Radio Interference 
in the Average Home; III. Radio Interfer- 
ence Caused by Electric Light and Power 
Lines; IV. Radio Interference Caused by 
2300 and 4400 Volts Distribution (Primary) 
Feeders; V. Radio Interference Caused by 
High Tension Transmission Feeders; VI. 
Radio Interference Caused by Street Light- 
ing Circuits; VII. Use of Interference 
Locator in Underground Cable Work ; VIII. 
The Relation Between Electric Light and 
Power Companies and Radio Dealers and 
Servicemen. 

Radio Advertising in Australia, by W. A. 
McNair ; Angus and Robertson Ltd., Syd- 
ney; 1937. A prospective advertiser gener- 
ally wishes to know, how radio advertis- 
ing compares with other forms of adver- 
tising in cost; how large is the radio 
audience, what income classes do they rep- 
resent, what is the best station to use, what 
is the best time, what type of program 
is most suitable and what is the most effec- 
tive way of presenting the advertising an- 
nouncements. Although not all of these 
questions can be answered accurately, the 
book describes what has been done along 
this line in Australia and in America and 
gives statistical results of surveys to de- 
termine the size and habits and preferences 
of audiences in Australia. This is quite a 
sizeable book -461 pages -and gives quite 
a detailed treatment of all the aspects in- 
volved. It is divided into four parts. The 
first part deals with the principles of ad- 
vertising. It sketches the benefits and abuses 
of advertising. It sketches the benefits and 
abuses of advertising, its organization, de- 
velopment of technique, and the selection 
of media. The second part describes the 
broadcasting systems in use in different 
countries, compares radio with other types 

of advertising and includes a chapter on 
the effective use of radio. In Part III the 
different types of surveys are described. 
These surveys are made by mail, telephone 
or personal call to a selected group of lis- 
teners which are considered a cross section 
of the entire audience. Measuring the total 
audience, the distribution by days and hours 
and the preferences. The fourth part of the 
book is a summation of conclusions. 

Radio listeners and station owners may 
find the volume worth reading. We would 
suggest that the questionnaires are designed 
only to reveal the listening habits of the 
public under existing conditions while these 
may simply be the choice of the lesser 
evil. It does not disclose possibility of 
success in an entirely new direction. This 
is best illustrated by the rise of station 
WQXR in New York which restricted it- 
self to symphonic programs between 5 and 
8 p.m. -hours which were considered un- 
favorably by the larger stations. The word- 
ing of the questionnaire would not have 
permitted the listener to express his desire 
for such a program at such a time. 

Television, by G. R. M. Garratt (assisted 
by G. Parr) published by the British Gov- 
ernment (His Majesty's Stationery Office) 
in conjunction with the current television 
exhibition at the Science Museum, South 
Kensington. The book's 63 pages, divided 
into nine chapters, contain a summary of 
all television progress from the Becquerel 
discovery of the electro- chemical effect of 
light in 1839 to the public- participating 
high -definition service in London today. 
American, as well as British developments 
are reported and the book contains many 
interesting diagrams and especially valuable 
bibliographies. 

In the introduction, E. E. B. Mackin- 
tosh, director of the Science Museum states: 
"The technique of television, though related 
in some respects to that of the transmission 
and reception of sound, is far more com- 
plex." Now, doesn't that sentence sound 
like the remarks of American radio execu- 
tives who try to explain the delay in intro- 
ducing television here? Ah, but wait! Mr. 
Mackintosh has more to say: "Nevertheless, 
its general principles are such as can he 
understood by the layman in scientific 
matters." 

The American reader of the British book 
can't help but wonder why television re- 
mains on the laboratory shelf in the U. S. 
A. while it's forging ahead publicly in 
England. Television can be purchased at 
the British Library of Information, 270 
Madison Avenue, New York. 

Not to Be Broadcast, by Ruth Brindze 
(Vanguard Press), attacks radio monopolies 
and stresses the need for a freer air. The 
whole structure of American commercial 
broadcasting passes before her critical eye 
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and she's not too enthusiastic, one must 
say, about any part of it. She uses case 
histories (usually bits from publications 
and "the records" to back up her argu- 
ment) but they are meager summaries and 
while they may often prove her point, the 
reader feels he should get fuller presenta- 
tions of both sides before being convinced. 

It seems as if Miss Brindze didn't intend 
missing a bet in her "inside stories." But as 
an expose the book misses fire. Adding 
all of the reported plaints together, they 
represent such a small fraction of the total 
American broadcasting hours that they fail 
to reveal mass shortcomings. True, there 
are many singled -out things in American 
radio that can stand correcting. But why 
shake a bottle of port wine before decan- 
tering? It spoils the taste. Rather, let the 
small bit of sediment sink to the bottom 
of the bottle and enjoy the clear wine. In 
Not to Be Broadcast, the sediment of radio 
is so shaken as to make most of broad- 
casting seem cloudy. 

There is a definite reader "letdown" 
when, in the last chapter headed "Solu- 
tions?" Miss Brindze leads off with: "There 
is no easy solution for the problems 
created by radio. They represent in highly 
concentrated form the social and economic 
dilemma of America." 

Review of Articles Appearing in 
the June 1937 issue of the 
Proceedings of the Institute 

of Radio Engineers 
The Shunt -Excited Antenna, by J. F. 

Morrison and P. H. Smith. The paper de- 
scribes an arrangement for exciting a verti- 
cal broadcast antenna with the base 
grounded. Construction economy results 
through the elimination of the base insu- 
lator, the tower lighting chokes and the 
usual lightning protective devices. 

Television in Great Britain, by Noel Ash - 
bridge. The development of television in 
Great Britain is treated in this paper and 
a short historical background is given trac- 
ing the development of television in Great 
Britain from 1929, when the British Broad- 
casting Corporation first gave the Baird 
Television Company facilities for experi- 
mental transmission of low definition tele- 
vision from an ordinary broadcast station. 

Ground Systems as a Factor in Antenna 
Efficiency, by G. H. Brown, R. F. Lewis, 
and J. Epstein. Theoretical considerations 
concerning the losses in ground systems 
are advanced. These considerations indicate 
the feasibility of antennas much less than 
a quarter wave length tall, for low powet 
broadcast use. The desirability of large 
ground systems is also indicated. Experi- 
mental data are given which show that an 
eighth -wave antenna is practically as effi- 
cient as a quarter -wave antenna. 

Review of 
Contemporary Literature 

THE following are reviews of articles 
appearing in recent issues of tech- 

nical magazines ; the name of the maga- 
zine and its date are given after the title 
of each article. Copies of these articles 
are not included under the "Free Book- 
lets" -they are available from your book - 
dealer or direct from the publishers. 
Addresses of publishers will be furnished 
on request. 

Television Terminology, by D. G. Fink, 
Electronics, June 1937. The technique of 
television has brought a new host of tech- 
nical and slang terms which are here ex- 
plained. Here are some: dolly, windshield, 
gobos, womp, broads, tilt- and -bend com- 
pensator, etc. "Business" is used for any- 
thing not yet named. 

Universal Amplification Charts, by F. E. 
Terman, Electronics, June 1937. A set of 
curves which permit the prediction of re- 
sistance- coupled and transformer -coupled 
amplifier performance. 

Distortion in High- Fidelity Audio Am- 
plifiers, by Reuben Lee, Radio Engineering, 
June 1937. A discussion of distortion in 
power amplifiers caused by variation of the 
load impedance connected to the power 
tube. 

A High -Frequency Voltage Standard, by 
A. L. Arguimbau, the General Radio Ex- 
perimenter, June 1937. A thermo couple to 
measure the current through a standard 
resistor forms this voltage standard. 

Audio -Frequency Transformers, by E. T. 
Wrathall, The Wireless Engineer. The ob- 
ject of this article is to review the princi- 
ples of audio- frequency transformers, to 
apply these principles to simple and prac- 
tical methods of design, and finally to de- 
scribe the essential tests which should be 
applied to a finished transformer. 

A Fundamental -Reinforced Harmonic - 
Generating Circuit, by John L. Reinartz, 
QST, July 1937. Describing a means of ob- 
taining full efficiency of the frequency mul- 
tiplier regardless bf which harmonic is 
used This is accomplished by feed -back 
across the multiplier stage. 

Hints on High Fidelity, Aerovox Re- 
search Worker, May 1937. A collection of 
points, often overlooked, which are es- 
sential in obtaining high fidelity. 

FREE BULLETINS 
Free Accessory Folder 

The American Phenolic Corp. has just 
brought out a new catalog describing their 
socket -plug assemblies. It lists connectors 
and cable accessories for microphones and 
speakers and their complete line of 
"Steatite" sockets. Copies of the catalog are 
free for the asking. Send your request to 
RADIO NEWS, 461 Eighth Avenue, New 
York City. 

Free Transformer Catalog For 
Servicemen and Amateurs 

This new catalog of the Kenyon Trans- 
former Company describes in detail their 
"T" line of audio and power components 
for amateur transmitters and P. A. systems. 
This catalog is obtainable without charge 
from RADIO NEWS, 461 Eighth Avenue, 
New York City 

INTER WOED 
RADIO EpLiIPMENT 

J U-j 
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Large 16 -page Catalog 
Illustrated above is the new "Inter - 

World" catalog offered free to servicemen, 
dealers, and "Hams." The book describes 
their P. A. systems, transmitters, receivers, 
testing equipment, and numerous other pro- 
ducts. Copies are obtainable free of charge 
from RADIO NEws, 461 Eighth Avenue, 
New York City. 
nue, New York City. 

RADIO NEws Booklet Offers 
Repeated 

FOR the benefit of our readers, we are repeat- 
ing a list of valuable, FREE technical 

booklets and manufacturers' catalog offers, which 
were described in detail in the April, May, June, 
July and August 1937 issues. The majority of 

(Turn to page 173) 
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THE 
ART 

OF 
SOUND 

REIN - 
FORCE- 

MENT 
AND 

REPRO- 
DUCTION 

The Day of the Bass Reflex and Peri- 
Dynamic Principles ... Basic New Art 
Which Will Dominate the Whole Fu- 
ture of the Industry . . . 

The Day of the Complete Loud 
Speaker . No Baffle Required . . . 

Makeshift Baffles and Boxes 
Are Now as Out of Date as a 
Hand Crank for the Automo- 
bile ... 

engen 
PE R I - DYNAMIC 
REPRODUCERS 

Models KM and KV 
For every known application of loud 
speakers ... These new reproducers are 
undeniably the greatest advancement 
since the electro dynamic speaker. 
Model KM Reproducer -Four sizes 
for 8, 10, 12 or 15 -inch speakers, all with 
Bass Reflex, essential to the best repro- 
duction in music, adds new octaves of 
low frequency. Speech is crisp and 
intelligible. Prices as low as $20.50 
complete. 
Model KV Reproducer -Three sizes 
for 8, 10 or 12 -inch speakers, designed 
for really understandable speech rein- 
forcement. The lower frequencies, not 
essential to good voice reproduction, 
are eliminated. Prices as low as $12.50 
complete. 
Models KM and KV are shipped in kits 
consisting of speaker and knock -down 
enclosure. Easy to assemble ... only 
a screw driver is needed. Enclosures 
are finished in French gray, giving at- 
tractive appearance. But they can be 
readily painted over to harmonize with 
any surroundings. 

Those who have good quality radio receiv- 
ers but who are dissatisfied with perform- 
ance of present loud speaker equipment 
will find real satisfaction in the use of these 
new Reproducers. Order Model KV if you 
are particularly interested in understand- 
able voice reproduction, Model KM for 
music and general programs. 

"The Name Insures The Quality" 

Jensen Radio Mfg. Company, RN -937 
6601 S. Laramie Avenue, Chicago, III. 

FREE 
Please send me FREE 12 -page 
folder, "The Guide to a Ncw 
Day," and other descriptive 
literature . . giving com- 

plete technical information about these New 
Jensen Peri- Dynamic Reproducers. 

N a m e . . . . ... .......... ._.. _. 

Address_ _. ... ... .. 

City State 
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E. H. RIETZKE @ PRES. OF CREI 

THE GOOD MEN IN 

RADIO HAVE GOOD JOBS! 
There's a real future for ambitious 
men in every field of Radio today. 

There are more men working . more 
sets being made and sold than ever be- 
fore! No other industry offers such op- 
portunities to trained men. If you're not 
getting "somewhere" it's your own fault. 
Technical training now is not only a 
necessity but a safeguard to your future. 

You Need Something More 
Than "Good Intentions" 

It means study NOW, but your CREI 
diploma in Practical Radio Engineering 
will be the rest reference you can pos- 
sibly have. Radio Executives recognize 
the ability of CREI trained men. 

3 Convenient Methods of Study 
1. Complete I -Year Residence School Course, 

begins in Sept. Includes both theory and 
actual practice on working equipment. 

2. Home Study course in your spare time. Be- 
gin right now. 

3. Combination Home -Study and Residence 
Course. 

FREE CATALOG ON REQUEST 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

Dept. RN -9 

Washington, D.C. -14th and Park Rd. 

New York City -29 Broadway 

You're Gm' What it Tal:e.c 

to be a SPEEDY OPERATOR 
All you need is 

CANDLER TRAINING 
Right now you have the capacity of sending 
and receiving code as easily as you talk and 
listen. Walter Candler knows how to de- 
velop your sound consciousness so that your 
sending and receiving senses will work 
automatically. Your progress will be amaz- 
ingly rapid with the Candler System -and 
surprisingly inexpensive. In ust a few 
weeks, Walter Candler, maker of champions, 
will have you 'pounding brass" with the 
best of them. 

FREEoC k 
of Facto 

Write Today! 

CANDLER 
SYSTEM CO. 

Dept. N9, 

Asheville, N. C., U S. A 

SAVE ON PARTS! 
Complete stock of fine-quality replacements 
for Short Wave -P. A. -Ham and Service 
work at big savings. Why carry expensive 
stocks? Use our RUSH shipment plan. 

BOND RADIO COMPANY 
13 137 Hamilton Ave., Detroit. Michigan 

100 for RADIO KEY!!? 
WORTH IT, but I only charge 89.5o 
This 'em 

' 
-automatic key makes it easy to send! Dot 

stabilizer equipped. Selected mai ping. Marbleite 
finish base stays put. Chromium metal parts. Proper 
height for tireless, 

r 
hythmic ending. New 1938 Mac 

Key only $9.50. Order Today! Also New Mae 
Straight Key -best ever-only $2.50. Mac Oscillator 
$4.50. Immediate delivery. Write for complete dope 
on other Mac items of tremendous help to radio ope. 

T. R. McELROY -175 Congress St.. Boston, Mass. 
WORLD'S CHAMPION TELEGRAPHER 
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ORD? QRD? ORD? 
CONDUCTED BY GY 

ANOTHER 
great stride in long distance communication was made when RMCA 

and BELLTEL agreed to jointly participate in radio -tel service with vessels 
in the coastal and inland waters of the USA, as well as those in the transocean trade. 
The new angle is that either one or the other may house equipment and personnel 
in either of their regular stations. 

RMCA will install telephone equipment 
on more ships and will apply for per- 
mits from the FCC to construct 

marine telephone coastal stations on the 
Great Lakes and operate a service between 
ship and shore connecting with the tele- 
phone landline. Also, RMCA has contracted 
with the Matson Navco for the installation 
of telephone apparatus on their Lurline, 
Malolo, Mariposa and Monterey. They will 
not only be in constant telephone com- 
munication with other ships but also with 
the North American continent, the Hawai- 
ian Islands and Australian Stations. Again 

- we say "QRD IMI." 
It is really wonderful, the progress made 

in ship radio. Look at our heading for this 
month and note the apparatus, recently 
discovered in Prof. Carl Unger's Lab. at 
Pöllen, near Vienna. Only 25 years ago he 
used this equipment to receive the S.S. 
Titanic's SOS! 

The scene of action for radiops has now 
shifted from the sunkist shores of the 
West Coast to the noisy waterfront of the 
Atlantic. And now that the sphere of 
unionization of radiops has encompassed a 
political angle, things are popping. In the 
past, the greatest difficulty for the ARTA 
was to get publicity. Today, the full glaring 
rays of a million candle -power public are 
turned upon them. Because they have 
necessarily become connected in a co- 
operative manner with seaman organiza- 
tions, indirectly they are continuously being 
embroiled in action of one sort or another. 
And today they have become affiliated with 
the Committee for Industrial Organization, 
better known as the CIO. Whereas in the 
past their only thought was in the direction 
of organizing radiops, today communica- 
tion workers in other fields, such as teleg- 
raphists in Postal and WU, have gained 
their attention. Will the radiop, therefore, 
lose his identity and autonomy, or is this 
another step toward "goose- step" coopera- 
tive unionism? 

But the former one and only radiop 
organization, ARTA, today has a rival for 
the affections of the radiop. The CTU 
Maritime Division, piloted by Frank 
Powers and such men as Cosmas, Klein- 

klaus, Freddie Ulrich and, perhaps in the 
future, Karl Baarslag, has thrown its glove 
into the atmospherics. This organization is 
affiliated with the American Federation of 
Labor. The question now arises -"Is this 
to be a fight between the ARTA and the 
CTU Maritime Division to gain radiops 
greater recognition and better conditions? 
Or is it just a fight between the AFL 
and CIO ?" Humorously, one may compare 
the radiop in this situation to the girl 
whose affections are being sought by two 
rivals. Although she may believe both are 
equally worthy of her love, she cannot 
make up her mind who shall be the lucky 
one. In desperation, she sometimes picks a 
third who happened to come around, un- 
noticed by the two battlers. Well, time 
will tell. 

According to the CTU MarDiv, they 
have signed up closed -shop agreements with 
seven steamship companies, amongst whom 
are the Merchants and Miners TransCo. 
In a letter to all radiops in this fleet, Mr. 
R. T. Merrill, General Super, says "Upon 
satisfactory evidence that this organization 
represented the radio personnel of our 
fleet, I have entered into an agreement with 
the CTU covering wages and working 
conditions in our fleet. I am confident that 
it will be to our mutual advantage under 
present conditions to work through this 
organization and it is a pleasure to me to 
have concluded this agreement with them. 

On the other hand, according to ARTA, 
they have increased their membership 
100%, signed up five new steamship closed 
shop agreements, and established twelve 
new locals. Which, taken by and large, is 
nothing to sneer at. Also, for the first time 
in their tumultuous life, radiops are being 
hired directly through their own union 
halls on the Atlantic and Gulf Coasts. But 
will personalities enter into the placement 
of ops as was so clearly manifest during 
the hiring in the RMCA "Buzzer" rooms? 
We hope not! 

Willard Bliss, who has been bouncing 
around hither and thither, from one job to 
another, abused and vilified until the poor 
fellow has had to pinch himself to make 
sure he isn't on board ship, trying to 
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support a rocking Telefunken spark threat- 
ening to kiss him good -bye under the 
urging of a hurricane -mad galloping tub, is 
now being proposed for the imposing title 
of National Communications Director. If 
our readers will remember, Bliss was 
National Secretary- Treasurer of the ARTA, 
but more recently has been organizer of 
New York Postal Local of the CTU. We 
hope Brother Willard will get another pair 
of glasses if elected. 

One for the record: "After 20 years of 
standing watches around the clock. . . I 
would like to begin to enjoy something 
that would permit me to forget the ever- 
lasting thought of having to make a cer- 
tain time limit ... not to miss a watch 
or be late for one. I would like to know 
that in the system for which I work, a 
better position ... be given to the employee 
having the longest seniority and the best 
qualifications ... I would also like to see 
that such labor policies (of the company's) 
be not abrogated at the first fall of the 
Stock Market. Certainty that Sunday and 
holiday work would be compensated by 
extra money ... I should like to rest two 
days in seven and know that I would not 
be called the day before my two days off 
to work for John Whoosis because he 
couldn't come in ... and that by my own 
efforts I could creep slowly up the hill of 
accomplishment would be a sort of earthly 
paradise." Very well done, "Anonymous." 
You are not alone in your ambitions. 

Our Westcoaster reports: Shipping is very 
good. Ships are being drydocked and placed 
back in operation. The Marine situation is 
vastly improved with wages averaging 30 
to 40% higher than '27 or '28. The West 
Coast brothers continue to yell "scab" at 
the East Coast brethren who take Cope- 
land books or certificates. Yet they want 
the SS companies to obey the Wagner act. 
Obedience to law affects both sides. It 
says "collective bargaining." Remember? 

On this Coast third class men are still 
operating Airways. Listening to some of 
the young fellers just starting out on the 
600 -meter band shows radio schools are 
still doing business and placing many 
graduates. Uncle Sam has been hiring more 
radiospectors so's to watch the lads. Air- 
ways are hiring more ops. Wages are still 
low but expect same to rise shortly. Leg- 
islation is pending stating radiop must be 
over 21 years of age to be a licensed 
operator. Good idea, but the amateurs are 
fighting it. Speaking of overtime pay, if 
members of the crew and officers get 
overtime, why shouldn't radiops get same? 
Getting "QTE" in the wee hours surely 
deserves it. 

And now, me hearties, there is the 
situation. CTU MarDiv and ARTA. Two 
organizations with but a single thought: 
the unionizing of the rank and file radiop 
for greater recognition, more wages and 
better working conditions. Which side of 
the fence to fall on? Or is the question: 
AFL or CIO? You will be harangued by 
organizers from both unions. Before mak- 
ing a decision, it is our suggestion to first 
go into conference with yourself. And so 
with best wishes for a clear head, 73, 
ge GY. 

The Technical Review 
(Continued from page 171) 

these booklets are still available to all readers. 
Simply ask for them by their code designations 
and send your request to RADIO News, 461 
Eighth Avenue, New York, N. Y. The litera- 
ture marked with an asterisk is available only to 
bonafide servicemen, dealers, and engineers. In 
applying for these folders it is necessary to send 
in your request on your card or letterhead. If 
you are an amateur give call letters. The list 
follows : 

All -50 page Catalog. Montgomery Ward & 
Co. 

Al2 -Parts Catalog. Hammarlund Mfg. Co. 
A13- McGraw -Hill Publishing Co., General 

catalog listing radio text books. Myl- Service booklet, Readrite Meter Works. 
My2- Folder on small motor -driven "Handee" 

tool. Chicago Wheel & Mfg. Co. 
My3- Resistor catalog. International Resis- 

tance Co. 
My5 -D. Van Nostrand Company's general 

book catalog. 
My6- Volume control guide. Central Radio 

Laboratory. 
My8- Condenser catalog. Solar Manufactur- 

ing Company. Jel- Circulars on power equipment. Pioneer 
Gen -E -Motor Corp. 

Jet -Parts Catalog. Allied Radio Corp. 
Je3 -Radio Receiver Catalog. Modell's* 
Je4- Catalog on P. A. equipment. United 

Sound Engineering Co.* 
Je5 -Tube Chart Arcturus Radio Tube Co.* Jyl- Instrument Topics. A new folder pub- 

lished periodically by Clough - Brengle Co.* Jy2- Instrument Catalog. Triplett Electrical 
Instrument Co. 

Jy3- Catalog on industrial capacitor replace- 
ments for refrigerators, etc. Aerovox Corp.* * 

J 4-Sound Equipment Guide. Wholesale 
Radio Service Co. 

Jys -Parts Catalog. Radolek Co.* Jy6- Latest Catalog on accessories. Radio 
Corp. of America.* Atl- Broadside on Super -Pro. Hammarlund 
Mfg. Co. Ad- Catalog on Transmitting Equipment. 
Wholesale Radio Service Co. Inc.* 

Ata- -- Folder on Western Electric 633, a dyna- 
mic microphone. 

At4 -Tube Folder. Weston Electrical In- 
strument Corp.* 

At5-P. A. Catalog. Webster Co. Ad- Catalog on Electrical Wiring Accesso- 
ries. Harvey Hubbell Co.* 

Big- Screen 
Television 

(Continued from page 143) 

and usually in fair weather. Such events 
as parades and races also offer no great 
difficulty with illumination, they said. Pick- 
ups of football games showed less likelihood 
of satisfaction -particularly those extending 
into late afternoon hours of the sport's 
later season. But the engineers pointed out 
that the television equipment cannot be 
blamed for any shortcomings because even 
the persons in the stadiums must strain 
their eyes to follow plays under such 
conditions. 

But in a later paper by Dr. V. K. 
Zworykin, G. A. Morton and L. E. Flory, 
it was revealed that new Iconoscopes, now 
in their later experimental stages of de- 
velopment, bring within possibility sensi- 
tivity many times that of present pick -up 
equipment. They claimed that such ad- 
vances will improve the television camera's 
ability to pick up scenes in bad weather or 
at other times when illumination is low. 

The theory and performance of the 
Iconoscope was also discussed. Because the 
broad theory of Iconoscope operation had 
been known to the I. R. E. members for 
some time, the new paper dealt with a 
detailed mathematical exposition of the 
principal factors involved. 

Albert Rose and Harley Iams spoke on 
the general technical considerations of 
pick -up tubes utilizing cathode -ray scan- 
ning, pointing out that the one favored by 
RCA was to allow a constant number of 
electrons strike the surface while con- 
trolling the secondary emission by electric 
or magnetic fields. 

There are Two Howards 
Chicago, Ill.- Howard Radio Company 

of Chicago, a manufacturing concern, has 
no connection with Howard Radio Corn - 
pany, Inc., of New York City, a chain 
of radio retail stores. The New York 
Howard has been reported in bankruptcy; 
while the Chicago manufacturer is doing 
business as usual. 

IT'S a rare occasion in any 
businesswhen profits can 

be collected in advance ... 
when you can "take yours" 
first, when you can sell be- 
fore you buy. 

But that is just what hap- 
pens under the TUNG -SOL 
CONSIGNMENT PLAN ... 
and more than 8,000 deal- 
ers are finding that the 
Tung -Sol franchise means 
more sales as well as greater 
profit per sale. 

Under this unique mer- 
chandising plan, you make 
your sales and take your 
profits before you pay one 
cent for your stock ... You 
always have an adequate 
stock of these high -grade 
tubes...and you run no risk 
of loss through obsoles- 
cence or price changes. 

The Tuns-Sol 
lanch'se is 

still available to a 
Imited 

number at dealers who can 

qualify. 
Write for the name 

of Your 
nearest wholesaler. 

TUNG-SOL 
9O71>2.1)10t r radio0,ttß.e.& 

TUNG -SOL LAMP WORKS, INC. 
Dept. G Radio Tube Division 
SALES OFFICES: Atlanta, Boston, 
Chicago, Charlotte, Dallas, Detroit, 
Kansas City, Los Angeles, New York. 

General Office, Newark, N.J. 
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An Exceptional Dynamic 
Transmitting Microphone 

At A New Low Cost 

Quiet operation for years 
Sturdy construction 
High Level Output 
Requires little preamplification 

The Model T.B.C. 1000 is an excellent 
dynamic Microphone for use in the up -to- 
date amateur radio station. The operating 
unit is housed in a steel cabinet having a 
soft taupe suede finish which will be a 
pleasing addition to any surroundings. It 
may be placed on the table or hung on the 
wall. Size diameter 61/2 ", height 3 "- 
Impd. 500 ohms. 

Write for literature 
and new low cost. 

Wright -DeCoster Distributors are 
always anxious to cooperate. 

WRIGHT- DeCOSTER, Inc. 
2255 University Ave St. Paul, Minn. 
Export Dept.: M. Simons & Son Co., New York 

Cable Address, "Simontrice ". 
Canadian Representatives, Wm. F. Kelly Co., 

1207 Bay St., Toronto, Ont. 
Taylor & Pearson, Ltd., Edmonton, Alt. 

'LET ME TRAIN YOU et %01172 

FORA GOOD 
RADIO JOB' 

Get in Line for Big Money! 
Radio is growing fast. Modern receivers re- 
quire thoroughly trained experts for service 
and maintenance. You can become such an 
expert ... right at home ... through R.T.A. 
methods and begin earning money almost 
from the start of your course. In a very 
short time you will 

Be the ONE Man in 
1,000 

who understands everything there 
is to know in order to give quirk 
"sure- fire" service to all kinds 
of receivers. You can be the one 
man who can take the service 
business away from the old -time 
radio "tinker." 

No Experience Needed 
Even though you know nothing 
about Radio now, you can quick- 
ly qualify the R.T.A. way to step 
right into a well paying position 
-or start your own profitable 
business. Use your spare time and 

LEARN AT HOME 
Most R.T.A. members start mak- 
ing money right from the be- 
ginning. The special servicing 
equipment which is supplied 
without extra cost makes this 
possible. Don't wait -get start- 
ed now. Write today for our 
Interesting Radio Book FREE. 

INCLUDED 

WITH OUR 

TRAINING 

This efficient time- 
saving, trouble -find- 
ing Circuit Analy- 
zer and Resistance 
Tester helps you to 
make money without 
delay. 

Don't Put It Off-Send Coupon Now 

RADIO TRAINING ASSOCIATION OF AMERICA 
4525 Ravenswood Ave., Dept. RN -97, Chicago. Ill. 

RADIO TRAINING ASSN. of AMERICA 
Dept. RN -97, 4525 Ravenswood Ave., Chicago, III. 
Gentlemen: Send me details or your Enrollment Plan 
and information on how to learn to make real money 
in radio quick. 

Name 

Address 

City State 

The DX Corner 

(Short Waves) 
(Continued from page 164) 

HBL, Geneva, Switzerland, 9345 kc., 
Saturday 5:30 -6 p.m., 6:45 -8 p.m., 
(from veri.), (Waser), 9595 kc., (from 
veri.), (Fallon, Magnuson, Hartzell), 
Address: 12 Quai de la Poste, Geneva. 

HBJ, HBF, Geneva, Switzerland, 
14,530 kc., (White), 8:30 p.m., (Eder), 
Saturday 6:45 -8 p.m., 11,402 kc., (Fal- 
lon, Hendry, Gresham, Kernan), 6:45- 
11 p.m., (Sakely, Dressler, Hartzell, 
Magnuson, Hartman, Shamleffer), Ad- 
dress: same as HBL. 

HBO, Geneva, Switzerland, 11,402 
kc., (Williams) Saturday 6:45 p.m., 
( Hendry, Gresham, Jaime), Saturday 
8:10 p.m., (Lara), 6:45 -11 p.m., (Sake - 
ly, Dressler, Hartzel, Unger, Sham - 
leffer, Magnuson, Dressler, Hartman), 
Address: same as HBL. 

EAQ1, Madrid, Spain, 9500 kc., 3 -6 
a.m., (Ruiz), 9860 kc., daily 6:30 -9:30 
p.m., Saturday only 1 -9:30 p.m., (from 
veri.), (Williams, Alfred, Gallagher, 
Eder). 12 -2 p.m., (Doyle, Law, Hedge - 
land, Kemp, Dressler, McGowan). 

EAQ2, now EAR, Madrid, Spain, 
9800 kc., 6:15 -8 a.m., (Ruiz), 9490 kc., 
9 p.m., (Eder), 9584 kc., (Diez, Lara, 
Hedgeland, Kemp, Chagaris, Alfred, 
Jaime) 5 -9 p.m., (Davis, Dressler, 
Coover, Hartzell, Birnie, Hartman). 

"Radio Journal," San Sebastian, 
Spain, 7203 kc., insurgent station, news 
at 1:30 p.m. daily, (Westman). 

ECN1, Barcelona, Spain, 6995 kc., 
5:30 p.m., (Smith), 7350 kc., Friday 
8:05 -9:05 a.m., (Gallagher). 

TPA4, Pontoise, France, 11,720 kc., 
11 -12 p.m., (Prosser, Diez, Eder), 5:15- 
12 p.m. (Hedgeland, Hendry, Randle, 
McGowan), Slogan: "Radio Coloniale," 
Address: same as TPA2. 

Radio Liberty, Paris, France, 7380 
kc., signs at 8 p.m., (Robinson, 
Hendry). 

TPA2, Pontoise, France, 15,240 kc., 
(Gallagher), daily 12:30 -2:30 p.m., 
(Westman), 5 -10 a.m., (Ruppert, 
Hedgeland. Westman, Randle, Yoshi - 
mura), Slogan: "Radio Colonial," Ad- 
dress: 98 Bis, Boulevard, Haussman, 
Paris. 

TPA3, Pontoise, France, 11,880 kc., 
(Eder), 11:15 a.m. -5 p.m., (Hedge - 
land), daily 1 -4 a.m., (Randle), Ad- 
dress: same as TPA2. 

DULUTH ON THE MAP 
Meet Ed Peterson, a Minnesota short - 
wave fan who uses an SW3 and is 
especially interested in 10 -meter re- 

ception. 

North America 
XEWW, Mexico D. F., Mexico, 9500 kc., 

heard 11 a.m., (Umstead) Monday, Tuesday, 
Wednesday, 10 p.m. -1 a.m. (Tarr, Beck, Fal- 
lon) daily 6 -12 p.m., (Davis) daily 8 a.m. -12:30 
a.m. (Geneve, Markuson), relays XEAW; de- 
sires reports, (Novas, Kemp, Partner, Galla- 
gher). Slogan: "The Voice of Latin America." 
Address: P. 0. Box 2516. 

XEW, XECW, Mexico D.F., Mexico, 9495 
kc., heard 9:03 p.m. -12:52 a.m., (Eder) 11,990 
kc., (Alfred) 6080 kc., (Lopez, Beck) 10,578 
kc., (Diez) 15,180 kc., ( Markuson). Slogan: 
"La Voz de las Americas," "La Voz Del Con- 
tinente." 

XEWI, Mexico D. F., Mexico, 11,900 kc., 
heard 10:35 p.m. (Eder, Alfred), two gongs be- 
fore announcement, (Unger, Fallon) 10.12 p.m. 
(Kernan, Diez), Monday, 3 -4 p.m., 9 -12 p.m., 
Tuesday, 7:30 -12 p.m., Wednesday and Fri- 
day 3 -4 p.m., 9.12 p.m., Thursday, 7 :30-12 p.m., 
Saturday, 9 -12 p.m., and Sunday, 12:30 -2 p.m. 
(Shamleffer). Slogan: "My Voice to the World 
from Mexico." Address: P.O. Box 2874. 

XEWU, Mexico D. F., Mexico, 9500 kc.; 4 
note chime used; signed at 12:25 a.m., (Wil- 
liams) heard 8:30 p.m., (Nigh) 5163 kc., (Hart- 
zell). Slogan: "The Voice of Latin America for 
Mexico City. 

XEBT, Mexico D. F., Mexico, 6000 kc.; 
signed at 12 :23 a.m. (Williams), heard 7 -8 p.m. 
(McGowan) uses siren, (Hendry). Slogan: "El 
Buen Tono." 

XEYU, Mexico D. F., Mexico, 9600 kc.; 
heard 11:30 -12 p.m. with chimes, (Williams), 
requests reports, (Alfred). Address: Napopi 60. 

Vera Cruz, Mexico, 15,265 kc. ; heard Satur- 
day, 3 -4:45 p.m. and 12 -12:52 a.m.; used cat 
"howling" and 4 chime notes; (Welper). Slo- 
gan: "World Broadcasting Station." 

XEME, Merida Yucatan, Mexico, 9520 kc.; 
used three note chime, (Williams) heard 11.12 
p.m. (Prosser) 8190 kc., 5:30 -10 p.m., (Doyle). 

XEFT, Veracruz, Mexico, 9510 and 6120 kcs., 
10:30 a.m. -4:30 p.m., and 7:30 p.m. -12:30 a.m. 
(from veri), (Williams) 9460 kc., (Alfred, Wil- 
son, Wacker) 9580 kc., (Diez, Doyle). Slogan: 

"La Voz de Vercruz." Address: Ave., Inde - 
pendencia 28. 

XEPW, Mexico D. F., Mexico, 6110 kc., 
(from veri.), (Williams) 8:30-1 :30 a.m., 
(Doyle). Slogan: "La Voz del Aquila Oztica 

HE PULLS IN EVERYTHING! 
Observer Doyle of Florence, Colo- 
rado, sends in this photo of his DX 
Corner featuring a Sky -Buddy re- 



RADIO NEWS FOR SEPTEMBER. 1937 175 

TELEVISION STATION W9XG 
PURDUE UNIVERSITY 

VVE£*T t_AFAYETTC- IrtDiANA f 
Date - 

Ml !...° --J^) 

Dear 
We tha 

I.ertrks - 

Program: Standard motion picture film; 
newsreels, etc. 

Transmission at 60 lines per picture and 
20 pictures per second. Single spiral disc. 
No sound accompaniment; voice an- 

nouncements only. 
Frequency :.2,$AEt'kc. r £Ytï? 

Power output: Varies from time to time; 
maximum of 1,500 watts. 

Time of Operation: 
Days: 

Tuesday 
Thursday 

Hours: (C.S.T.) 

Is de Mexico." Address: Jose G. Garza Fox y 
Hijo, P.O. Box 8403. 

XEUZ, Mexico D.F., Mexico, 6120 kc., (Wil- 
liams. Hendry, Birnie). 

XETW, Tampico, Mexico, 6045 kc., heard 
7 p.m., (Robinson). 

XEDQ, Guadalajara, Mexico, 9480 kc., (from 
veri.), (Williams) heard 10:00- 1(1:30 p.m., (Al- 
fred). Address : P.O. Box 197 ; P.O. Box 
137. 

XEXA, Mexico D. F., Mexico, 6132 kc., (Wil- 
liams, Sargent) 6 p.m.- 12:15 a.m. (Doyle) 6175 
kc., heard Monday 11 :30 p.m., (Chagaris). 

XEUW, Vera Cruz, Mexico, 6020 kc., heard 
12:30 a.m. (Hendry) heard 8:15 a.m., (Diez). 

XEXS, Mexico D. F., Mexico, 6200 kc., 
signed at 12:15 a.m., (Hendry). 

XEBO, Mazatlan, Mexico, 6030 kc., (Har- 
ris). 

XETM, Villa -Hermosa. Mexico, 11525 kc., 
heard 6:30 -10 p.m., (Harris), 11,750 kc., (Diez) 
11.730 kc., (Robinson). 

XEBR, Hermosillo, Sonora, Mexico, 11,820 
kc., heard 1 -4 p.in., 9 -12 p.m., (Alfred, Betances, 
Wilson), 11,730 kc., (Diez, Doyle). Slogan: 
"Radio Difusora de Sonora." Address: P. O. 
Box 68. 

XEIX? Mexico D. F. Mexico, 11,950 kc., 
heard Friday at 6 p.m., (Hartzell). 

XECU, Mexico, D.F., 6120 kc., heard Mon- 
day. 9 -11 :10 p.m., (Sporn). 

XEBM, Mazatlan, Mexico, 1,5365 kc., Mon- 
day, 8:30 p.m., (Sporn, Doyle). 

W1XAL, Boston, Mass., 15,250 kc., heard 6 
p.m.. (McGowan) 11,790 kc., (Jensen, Randle, 
Gallagher). Address: University Club, Bos- 
ton. 

W4XBW, Chattanooga. Tenn., 31600 kc., 
will resume transmissions around July 1, (Alex- 
ander). 

W2XAF, Schenectady, N. Y., 9530 kc., heard 
7:30 -8 p.m., (Prosser) daily 5 p.m. -1 a.m., (Dun- 
can, Hartzell, Wacker, McGowan, Davies). 

W8XK, Pittsburgh, Pa., 11,870 kc., heard 
7:30 -8 p.m.. (Prosser) 6140 kc., (Duncan. Hen- 
dry) 10 -10:30 p.m., (Wacker, Chagaris, Davies). 

W9XF, Chicago, Illinois, 6100 kc., schedule: 
Sunday through Friday, 10 :05 p.m. -1 a.m., Sat- 
urday, 12:05 -1 a.m., (from veri.) (Gallagher) 
6097 kc., (Diez, Lindner). 

KWO, Dixon, Calif., 15415 kc., (Alfred). 
KKQ, Bolinas, Calif., 11,950 kc., heard 11 :45 

p.m.. (Alfred, Nigh). 
KKL, Bolinas, Calif., 15,475 kc., heard 11:30 

p.m.- 12:30 a.m., (Nowak). 
KKZ, Bolinas, Calif., 13,690 kc., heard 10- 

11 n.m.. (Alfred). 
W1XK, Springfield, Mass., 9570 kc., (Ogles- 

by). 
W2XE, New York, N. Y., 11,830 kc. ; 11.900 

kc., (Wittig) 6120 kc.; 15,270 kc., 17,760 kc., 
and 21,520 kc., (Blanchard) heard S p.m., 
(Chagaris, Diez, Jensen). 

KEJ, Bolinas, Calif. 9010 kc., Saturday 11- 
11:45 p.m., (Sporn). 

W2XDV, New York, N. Y., 31,600 kc.; 
35,600 kc., 38.600 kc., and 41,000 kc., (Blan- 
chard) relays WABC. 

W8XAU, Philadelphia, Pa., 9590 kc., heard 
6:21 p.m.. (Jaime). 

W6XKG, Los Angeles, Calif., 25,950 kc., 
send reports c/o KGFJ, (Mechling). 

W2XAD, Schenectady, N. Y., 15,330 kc., 
daily 10 a.m. -8 p.m., (Duncan. Unger, Chagaris, 
Diez, Jensen, Kentzel). 

W8XAL, New York, N. Y., 6100 kc.. heard 
10 p.m., (Duncan), 17,780 kc., (Wittig, Wacker, 
Chagaris). 

W9XAZ, Milwaukee, Wisconsin, 26,400 kc., 
daily 1 -12 p.m., (from veri.) (Lopez, Randle, 
Wacker, Nowak). 

W8XWJ, Detroit, Michigan, 31,600 kc., (Ran- 
dle). 

W3XES, Baltimore, Md., 35,600 kc., daily 5- 
12 p.m., requests reports, (from veri.), (Randle). 

W9XPD, St. Louis, Mo., 31,600 kc., requests 
reports, (Randle). 

A TELEVISION VERIFICATION 
Mr. Zane Sprague of Covington, Ind., 
sends us the first television station 

verification that 'we have seen. 

W8XAL, Cincinnati, Ohio, 6060 kc., (Randle) 
daily at 12:55 p.m. (Diez). 

W4XB, Miami, Florida, 6040 kc., heard 11 
a.m. -1 p.m. (Ruppert). 

W4VV, Beltsville, Md., 5000 kc., 10 -11:30 
a.m.; 10,000 kc., 12 -2:30 p.m. ; 20,000 kc., 2- 
3:3(1 p.m., on Tuesdays; freq. checks, (Hartzell). 

W1XK, Millis, Mass., 9570 kc., heard 5 a.m., 
(Hendry). 

CIRO, Winnipeg, Canada, 6150 kc., (Hen- 
dry), signed at midnight, (Hendry, Duncan). 

CJRX, Winnipeg, Canada, 11,628 kc., daily 
at 8:15 p.m.? ( Wollen, Schlager), 10:45 -11 p.m., 
(Wacker, Diez, Doyle, Duncan, Coover). 

CFCX, Montreal, Canada, 6005 kc., 8 a.m. - 

11:15 p.m., Sunday, 9 a.m. -1:15 pm., (from 
veri.), (Magnusen). 

VOWM, North West River, Labrador, Cana- 
da, 8650 kc., heard 8 :30 p.m., (Kentzel). 

VE9HX, Halifax, Nova Scotia, Canada, 6110 
kc., heard 7 -8 p.m. (McGowan) ; CHNX, heard 
5 -12 p.m., (Doyle). 

CFRX, Toronto, Canada, 6070 kc., heard 5 -6 
p.m., (McGowan, Unger), relays CFRB ; heard 
7-1 'a.m. (Nigh, Ruppert, Hartman). 

CRCX, Bowmanville, Ontario, Canada, 6090 
kc., heard 3 -4 p.m., (McGowan) Sunday, 5:30- 
11:30 p.m., (Doyle). 

Central America 
TIEP, San Jose, Costa Rica, 6710 kc., heard 

11 :45 p.m., (Rabat, Williams), clock chimes 
used, (Smith, McGowan, Coover). Slogan: "La 
\'oz del Tropico." "The Voice of the Isthmus." 
Address: P. O. Box 57. 

TILS, San Jose, Costa Rica, 5900 kc., heard 
9 :55 p.m., (Eder). signed in English at 11:25 
p.m., (Williams), 5800 kc., (Jaime) daily 1 -3:30 
p.m., 7 -12 p.m., (front veri.), (Betances). Slo- 
gan : " Parati." Address : P. O. Box 3. 

TIPGH, San Jose, Costa Rica, 5830 kc., call 
preceded by 4 note gong ; signed at 11:30 p.m., 
(Williams). 5820 kc., heard 6 -10 p.m., (McCar- 
tin. Hartzell, Diez, Hendry). 

TIPG, San Jose, Costa Rica, 6410 kc., Wed - 
neseday and Saturday, 9 -10 p.m.. (Smith) daily 
6-11 :30 p.m., (from veri.), (Hendry, Eder), 
9410 kc.. (Doyle, Sargent, Diez). Slogan: "La 
\-oz de Victor." 

TIOW, Puerto Limon, Costa Rica, 6896 kc., 
heard 10:52 p.m., (Diez). 

TI2X, San Jose, Costa Rica, 5825 kc., heard 
daily 11:15 p.m., (Diez). 

TI4NRH, Heredia, Costa Rica, 9670, kc. 
heard 8:30 -10 p.m., (Nigh, Robinson). 

TIVL, San Jose, Costa Rica, 6635 kc., (Br 
tances). Slogan : "Voice of Morazan." 

YNIPR, YNPR, Managua, Nicaragua, 855e 
kc.. Friday with German hour, 10 -11 p.m., (Hen- 
dry) 8600 kc., 8 -10:30 p.m., (Fallon, Gallagher). 
Slogan : "Radio Pidot." 

YNPR, Managua, Nicaragua, 8600 kc., heard 
irreg., (Diez). 

YNOP, Managua, Nicaragua, 5758 kc., 
heard 10:18 p.m., (Diez). 

YNLG, Managua, Nicaragua, 6315 kc., heard 
11 :11 p.m.. (Diez) 8580 kc., daily 7:30 -10 p.m., 
(Hartzell, Hendry). 

TGWA, Guatemala, Guatemala, 9450 kc., 
daily 12 -3 p.m., and 8 -12 p.m., Sunday, 12 -6 
a.m., (from veri.), (Williams, Smith, Doyle, 
Dressler, McGowan). 

TG2X, Guatemala, Guatemala, 5940 kc., (from 
veri.), (Williams). 

TG2, Guatemala, Guatemala, 6310 kc., (Um- 
stead) heard 12 :32 a.m., (Jaime, Birnie). Ad- 
dress: Director - General of Electrical Communi- 
cations. 

Now you can test 
-A// -Au t o m o t i v e 

and 
# aine Lhttety 

/2ad[0 

VIBRATORS 

with Model 1670 
VIBRATOR -TESTER 

An Approved 
Deluxe Model 

DEALER PRICE 
$2400 (Metal Case) ... 

Locate Service Troubles Quickly . . 

Sell More Vibrators 
Tests All Types Vibrators Uses Approved 

5000 Ohms Load Three Scale Triplett Instru. 
ment 
This new Triplett Vibrator Tester has been con- 
structed with the engineering cooperation of 
leading manufacturers of vibrators. It will test 
all types and makes. A load of 5000 ohms 
recommended by the vibrator engineers is ap- 
plied. The 3 -scale meter shows the following: 
0 -10 volt scale shows voltage input to the vibra- 
tor; the GOOD -BAD Scale shows output; scale 
marked 0.100 per cent shows per cent of output 
voltage as reflected by change in input voltage. 
Low damped meter permits needle to follow volt- 
age fluctuations caused by faulty vibrator con- 
tacts. 
Model 1670 in Portable Metal Case with Black 
Wrinkle Finish. Attractive Etched Panel. 
DEALER NET $24.00 
Model 1670 in Portable Leatherette Case with 
Separate Compartment for Accessories and 
Cover. 
DEALER NET $28.00 

SEE YOUR JOBBER 
WRITE FOR MORE INFORMATION 

peel/Von 
ELECTRICAL INSTRUMENTS 

Triplett Electrical instrument Co. 
159 Harmon Avenue, Bluffton, Ohio 

Please send me more information on 
Model 1670 

I am also interested In 

Name 

Address 

City State 
J 
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VARIMATCH 
INPUT TRANSFORMERS 

will take care of practically every driver 
requirement. 

PA -50AX Single 89, 53, 56, 6C5, etc. to 
class B 53, 89, etc. $3.30 
PA -SIAX Single 56, 6C5, 45, 59, 6L6 
2A3, etc. to class B 46, 59, 79, or A 
prime 42's, 45's, etc. $3.30 
PA -52AX Push Pull 45, 59, 2A3, etc. is 
class B 46, 59, 841, etc. 
PA -53AX Push Pull 45, 59, 2A3, 6L6, 
etc. to class B 210, 801, 800, 35T, PK- 
18, 203A, 2B -120, etc. $4.50 
PA -59AX 500 ohms line to 805, 838, 
203A, 210, 800, 26 -12, etc. $4.50 
PA -238AX Push Pull Parallel 45, 2A3, 
6L6, etc. to push pull parallel 838, 
203A, 2B -120, or to close B 204A, HF- 
300, 849, etc. $10.50 
PA -512 500 ohms line to close B, 150T, 
HF -300, 204 -A, etc. $12.00 

These prices are NET. 
For listing of UTC VARIMATCH 
OUTPUT TRANSFORMERS see the 

August issue, Radio News 

UNITED 
TRANSFORMER CORPORATION 
72 SPRING STREET NEW YORK, N. Y. 

R I D E R 
©I;, I©fIa1 

NOM' 1 IEVEN VOLUMES 

SERVICING SUPERHETS 
Revised edition lust pub- 
lished shows how to make 
superheterodyne repairs 
quickly. 288 pp., $ 7 00 

SERVICING RECEIVERS 
BY MEANS OF RESIST- 
ANCE MEASUREMENT 
Easy servicing with an 5100 
ohmmeter. 203 p., 93 ill. 

ALIGNING PHILCO 
RECEIVERS -New! Au- 
thentic instructions for align- 
ing ANY of the 8,000,000 
Philcos. Over 160 $ 100 
pp. Only 

CATHODE -RAY TUBE 
AT WORK - Complete, 
practical, written for ser- 
vicemen. Information on 
Oscillograph, etc. $250 
336 pp. 450 ill., 

"AN HOUR A DAY WITH RIDER" BOOKS 
ON AUTOMATIC VOLUME CONTROL will speed up your 
AVC work. 96 pp. -65 ill. -hard cover -60c 
ON RESONANCE b ALIGNMENT. You need this 1 96 po. 
-48 ill. -hard cover -60c 
ON D -C VOLTAGE DISTRIBUTION IN RADIO RECEIVERS. 

How d -c voltages are led to tube elements, etc. 96 pp. 
-69 ill. -hard cover -60c 
ON ALTERNATING CURRENTS IN RADIO RECEIVERS - 

Illustrated with drawings and diagrams -60c 

JUS' °US' 
With Automatic Frequency Control 

HARD Circuits in many of the new higher - 

COVERS priced models, knowledge of "AFC" 
means money in yourpocketl ...Learn 

144 PAGES the facts from the easy to understand 
writings of John Rider in this new 

00 book which will enable you to cash 
in on profitable "AFC" repair work. 

AUTOMATIC FREQUENCY 

CONTROL SYSTEMS 

ORDER YOUR COPIES TODAY 

JOHN F. RIDER, Publisher 
1440 BROADWAY, NEW YORK CITY 
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HRD, La Ceiba, Honduras, 6236 kc., signed 
at 10:05 p.m., and at lí.:(15 p.m., (Williams, 
Doyle) daily 8 -11 p.m., (Hartzell) Sunday 4 -6 
p.m.. (from veri.) (Fallon). 

HRN, Tegucigalpa, Honduras, 5875 kc., 
daily at 9 p.m., (Diez). 

HP5K, Colon, Panama. 6000 kc., N.B.C. 
chimes and short bugle call, (Sargent, Fallon). 
Slogan: "La Voz de la Victor." Address: P. O. 
Box 33. 

HPSL, David, Panama, 11,740 kc., requests 
reports, (Randle) 1 -2:30 a.m., (Doyle). Ad- 
dress: P. O. Box 129. 

HP5H, Panama City, Panama, 6130 kc., 
heard Thursday, 12:30 -2:15 a.m., (Hartzell). 

HP5J, Panama, 9590 kc., heard Tuesday 9- 
9:30 p.m., (McGowan). 

HP5K, Colon, Panama. 6000 kc., relays HP50, 
(Beck), short bugle call, (Sargent) 9590 kc., 
(Diez). Slogan: "La Voz de la Victor." Ad- 
dress: P.O. Box 33. 

HP5I, Aguadulce, Panama, 11.895 kc., heard 
7:30 -9:30 p.m., (Ralat). Slogan: "Lo Voz del 
Interior." 

HP5B, Panama City, Panama, 6030 kc., heard 
8:20 p.m., (Sporn, Jaime). 

Asia 
PLE, Bandoeng, Java, 18830 kc., heard irreg. 

near 7 p.m., (Alfred). 
PMC, Bandoeng, Java, 18135 kc., heard Sun- 

day, 10:10 a.m., (Alfred). 
PLP, Bandoeng, Java, 11,00 kc., heard 6 -7:30 

a.m., ( Alfred, Welper, Partner, Gallagher, 
Shanileffer). 

YDB, Soerabaja, Java, 9550 kc., 5:30 -11 
a,m., (Partner, Davis, Gallagher). 
PMY, Bandoeng, Java, 5150 kc., daily 5:30 -11 
a.m., (White, Sporn). 

PMH, Bandoeng, Java, 6720 kc., (Gallagher). 
YDA, Tandjongpriok, Java, 6030 kc., Monday 

1 :15-1 :25 a.m., (Sporn). 
PMN, Bandoeng, Java, 10,260 kc., 5:30 -11 

a.m., (Partner, Gallagher). 
YDC, Bandoeng, Java, 15,150 kc. 5:30 -10 

a.m., except Sunday ; Saturday, 5:30-11 a.m., 
(Partner) . 

ZBW3, Hong Kong, China, 9530 kc., (Stev- 
ens, Doyle, Yoshinmra). 

CQN, Macao, China, 10,135 kc., Monday and 
Friday, 7 -8:30 a.m., (from veri.), (Wilson). 
Address : Chief of Radio Station, P.O. Build- 
ing, Macao, South China. 

ZHJ, Penang, S.S., 6080 kc., daily 7:30 -9 
a.m., (Stevens) 

ZBW4, Hong Kong, China, 15,140 kc, heard 
6:51 a.m., (Diez) 10,199 kc., (Millen) heard 
7:30 a.m., (Shamleffer). 

XTV, Canton, China, 9490 kc., heard 7 -10 
a,m., (Millen) 9470 kc., (Gallagher). 

FZR, Saigon, Indo- China, 16,233 kc., heard 
7:15 p.m., (Alfred) 11,730 kc., 4:30 -9 a.m., 
(Partner). 

XGOX, Nanking, China, 6820 kc., weekdays 
5:30 -8:30 a.m., Sunday 7 -9 a.m., (from veri.), 
(Wilso XJ Shanghai, China, 15,800 kc., heard 
11: 

O43 

pn, 

). 

.m., (Alfred, Gross, Gallagher). 
ZBW, Hong Kong, China. 9525 kc., heard 7- 

7:30 a.m., (Alfred, Eder, Skinner, Tate, Hen- 
dry). Address: P. 0. Box 200. 

JZI, Nazaki, Japan, 9535 kc., daily 9 -10 a.m., 
(from veri.), (Alfred, Doyle, Hare, Westman, 
Jensen). 

IVH, Nazaki, Japan, 14,600 kc., (Ohl, Eder). 
ZK, Nazaki, Japan, 15,160 kc., 1.2 -1 a.m., 

daily, (Umstead, Ohi, Eder), desires reports, 
(Cox, Markuson) daily 9 -10 a.m., 2:30 -3:30 
p.m., 4 -5 p.m., (Partner, Hartzell, Sakely, 
Stiles, Westman, Coover, Jensen), replacing 
JZI, (Robinson, Gross). 

JYM, Nazaki, Japan, 10,740 kc., daily 
2:30 -3:30 p.m., (from veri), (Alfred, Stevens, 
Diez, Doyle, Hare, Sakely, Westman). 

JVN, Nazaki, Japan, 10,660 kc., daily 4 -5 
p.m., (from veri.), (Alfred) daily 5:30 -7 p.m., 
(Stabler, Westman, Doyle, Diez, Lara, Kemp, 
Hare, Markuson, Gallagher). 

JZJ, Nazaki, Japan, 11,800 kc., daily 2:30- 
3:30 p.in., 4 -5 p.m., and 12 -1 a.m., and 9 -10 
a.m., (from veri.), (Alfred, Hartzell, Stevens, 
Westman, Eder, Ohi, Diez, Doyle, Lara, Poll, 
Unger, Hare, Markuson. Partner, Lorvig, Py- 
late, Yoshimura, Gallagher, Jensen). 

JVT, Nazaki, Japan, 6800 kc., daily 6:22 
a.m., (Diez) irreg. and daily 7 -8 a.m., (West- 
man). 

JYT, Kemikawa -Cho, Japan, 15,760 kc., 
heard irreg., 6-9 a.m., (Westman). 

JVF, Nazaki, Japan, 15,620 kc., (Doyle). 
JVE, Nazaki, Japan, 15,660 kc., (Doyle, 

Chambers), heard 1:_5 a.m., (Gallagher). 
JVI, Nazaki, Japan, 9525 kc., (Doyle). 
VUB, Bombay, India. 9565 kc., schedule: 

Sunday and Tuesday, 11:30 p.m. -12:30 a.m., 
(Smith) Sunday, Monday, Thursday, Friday, 
and Saturdays, 10:30 a.m. -12:30 p.m., (West- 
man. Doyle, Hedgeland). 

RV15, Khabarovsk, Siberia, U.S.S.R.. 4273, 
7690, and 8550 kcs.. daily 11 p.m.- 10:30 a.m., 
(Tarr), 2 -9 a.m., (Randle). 

ZHJ, Penang, S. S., 6055 kc., beard 7 -9 a.m., 
(Gallagher) daily except Sunday, 7:45 -9:45 
a.m,. (Randle). 

HS8PJ, Bangkok, Siam, 9360 kc., only 
(Stevens), Thursday, 8 -10 a.m., (Hedgeland), 
Monday, 8 -10 a.m., (Randle). 

BURMA, India. 6007 kc., daily at 9:30 a.m.; 
no call, signed with "God Save the King ", 
(Gertenback) . 

VPB, Colombo, Ceylon, 6150 kc., daily 6 -10 
a.m., except Sunday; Sunday, 9 -11 a.m., (West- 
man, Doyle), 6135 kc., daily except Sunday, 
7 -8:45 a.m., (Partner), 6120 kc., (Gallagher). 

VWY2, Poona, India, 17,480 kc., and 17,540 
kc., (Doyle). 

ZGE, Kuala Lumpur, Federated Malay States, 
6230 kc., Sunday, Tuesday, and Thursday, 6:45- 
8:45 a.m., and irreg., (Partner), 6250 kc., 
(Gallagher). 

Y15KG, Bagdad, Iraq, 40 meters, amateur 
broadcasting, Tuesday, Wednesday, Friday, and 
Sunday, 11 a.m. -3 p.m., (Kouyoundjian). 

Africa 
CR7BH, Lourenco Marques, Portuguese East 

Africa, 11,718 kc daily 9:30 -11 am. Sunday, 
10 a.m. -12 :30 p.m. (Tarr, Gross). Daily except 
Sundays 4:30 -6:30 a.m. ; 12:30 -5 p.m. Sun. 
6 -5 Lm.; 10 a.m. -12:45 p.m. and 1:30 -3:30 p.m. 
Address: P.O. Box No. 594 (Burt, Westman, 
Gallagher. Skinner) 

Q? 
Nairobi, 

Wednesday de )2: 0p m. on anSatirday (Smith). 
Monday through Friday 5:30.6 a.m. and 11:45 
a.m. -2:45 p.m. Tuesday and Thursday, 8:45 -9:45 
a.m. Also, Sunday 11 :45 a.m. -12:15 p.m. Sat- 
urday 6 -6:45 a.m., 11:15 a.m., -2 :15 p.m. (from 
veri) (Smith, Hedgeland, McCartin). 

EAJ43, Tenerife, Canary Islads, 10,360 kc. 
Daily 8 -10 p.m., (Alfred). Daily around 4 p.m. 
(from veri.) (Smith, Hartzell, Gross, Diez, 
Doyle, Lara). Slogan: "Radio Tenerife." Ad- 
dress : P. 0. Box No. 225. 

CR7AA, Lourenço Marques, Mozambique, 
6137 kc. Same at CR7BH. (Burt, Doyle). 
Address: P. 0. Box No. 594. 

FIG, Tananarive, Madagascar, 9,450 kc., 
9:45 -11 a.m. on alternate frequencies. ( West- 
man), Daily 11 -12 a.m. except Sunday. 9530 kc., 
11 -12 daily except Sunday, 11,850 kc., irregular, 
11,800 kc., 11 -12 a.m. irr., 6,005 kc. irr.- (Burt). 

EA9AH, Tetuan, Spanish Morocco. 6,000 kc. 
Heard 3 -5:311 a.m. Ruiz, 6.500 kc. 5 -6 p.m. and 
8 -9 p.m. (Betances), 14,030 kc. (Jordan, Skin- 
ner), Daily except Sunday 7 -9 p.m. (Nigh, Mil- 
len. Kentzel). Sloan: "Voice of the Trenches ". 
(Robinson, Nowak). 

ZEA, Salisbury, Rhodesia, South Africa, 6,143 
kc. Heard Monday 1:25 a.m. and 11 a.m. 
(Sporn). 

ZNB, Mafeking, Bechuanaland Protectorate, 
5,900 kc. Daily 1 -2:30 p.m. except Saturday 
and Sunday. Sunday 1:30 -2:30 p.m. Address 
P. O. Box No. 106 (Burt). 

ZTJ, Johannesburg, Union of South 
Africa, 6,098 kc. Daily 11 :45 p.m. -12:30 a.m., 
3 :15-7 a.m., 9 a.m. -4 p.m. except Sunday. Sat- 
urday 9 a.m.-4 :45 p.m. Sunday, 3:30 -4:45 a.m. 
and S a.m. -3:20 p.m. Address P.O. Box No. 
4559 (Burt, Ruppert). 

ZEB, Bulawayo, Southern Rhodesia, 6147 kc., 
Thursday, Sunday and Friday. 11 a.m. -12 p.m., 
Thursday and Tuesday, 1:15 -3:15 p.m. Friday 

'10 -10:45 a.m. Sunday, 3-4 ::;11 a.m. (Burt) Ad- 
dress : P. O. Box No. 792. 

ZEA, Salisbury. Southern Rhodesia. 5800 kc. 
Same address and schedule as ZEB (Burt) 
Djibouti, French, Somaliland, 17,280 kc. (Doyle). 

ZUD, Pretoria, Union of South Africa, 8,730 
kc. Heard irregularly (Robinson). 

Klipheuvel, Union of South Africa, 8,900 kc. 
Heard 7 a.m. -2:30 p.m. (Gertenbach) Address: 
P. 0. Box, No. 962 Capetown. 

Oceania 
VK2MW, Sydney, Australia, 9,585 kc. Heard 

6 -6:30 a.m. (Alfred) 10,526 kc. Heard Sunday .v.- 
12:30 a.m. (Davis), 9,680 kc. (Diez, Eder, 
Lindner, Doyle, Hedgeland, Unger), Saturday 
12 -2 a.m., Sunday 5 -9 a.m. and 11:30 a.m. -1:30 
p.m. (Skinner). 

VKBME, Perth, Australia, 9,590 kc. Daily 
6 -8 a.ns. (Smith, Eder, Partner, Doyle, Unger). 

FO8AA, Papeete, Tahiti, 7,100 kc. Heard 
Tuesday and Friday 11 -12 p.m. (Umstead, Hart- 
zell). 

KIO, Kahuku, Hawaii, 11,680 kc. Heard ir- 
regularly (Markuson, Beck 

ZLT, Wellington, New 
,Gallagher), 

ealand, 11,050 kc. 
Hen-d Sunday 1:10 -1:25 a.m. (Sporn). 

VK3LR, Lyndhurst, Australia, 9,850 kc. 
Heard 2 a.m. (Smith), Sunday through Friday, 
6-11 :30 p.m., Saturday 1-11 :30 p.m. (Alfred) 
6-8 a.m. (Myers, Eder). Daily 3 :30-8 :30 a.m. 
(Markuson, Kemp, Hedgeland, Gallagher, Jen- 
sen, Unger). 

KAY, Manila, Philippine Islands, 14,980 kc. 
Heard -1:13 p.m. (Alfred). 

VKBME, Melbourne, Australia, 9,500 kc. 
Signed at 7 a.m. with clock striking (Alfred, 
Eder). Daily 4 -8 a.m. (Markuson, Oglesby), 
irregularly, ( Hartzel, Kemp, Westman, Doyle, 
McGowan, Unger), daily except Sunday 4 -7 a.m. 
Saturday 12 -2 a.m., Sunday 4 -9 a.m. and 11 :30 
a.m. -1:0 p.m. (Skinner, Hendry). 

VPD2, Suva. Fiji Islands, 9,530 kc. heard 7 
a.m. (Eder), 9,540 kc. (Foshay, Birnie, Hen- 
dry). 

VPD, Suva, Fiji Islands, 9540 kc., heard 6 
a.m. (Westman). 
'KKR, Kahuku, Hawaii, 7,620 kc. (Hartzell) 

1 :15-1 :30 a.m. ( Gallagher). 
KKP, Kahuku, Hawaii, 1,040 kc Heard 7:45 

p.m. (Chambers). Heard 2:10-2:30 a.m. (Beck, 
Gallagher. Jensen). 

KQH, Kahuku, Hawaii, 14,900 kc. Heard 1 
a.m. (Gallagher). 

ZMBI, S. S. Awatea, 8,840 kc. Is now closed 
to broadcasting (from report), (Sakely, Kemp.) 
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WMEF, S. S. Avocet, 17,310 kc. Anchored 
off Canton Island. Heard 9 -10:05 a.m. (Kent - 
zel, Jensen) First call was W3X2 (Gallagher). 

KZRM, Manila, Philippine Islands -11,890 kc. 
Heard 5 -8 a.m. irregularly (Markuson, Galla- 
gher). Slogan: "Radio Manila ". 

South America 
VP3MR, Georgetown, British Guiana, 6,010 

kc. Monday through Saturday, 6:45-10:45 p.m. 
Sunday 10:15 -1:15 p.m. from veri, (Smith, Al- 
fred), 6,070 kc., (Rupert, McCartin, Randle). 
Slogan: "The Voice of Guiana ". 

VPBBG, Georgetown, British Guiana, 6,131 
kc. Heard 4:30 -6 p.m. (Millen). Theme is "God 
Save the King ". 

CP1, Sucre, Bolivia, 9,895 ks. Heard 8 p.m. 
(Skinner, Gallagher) - 

LRU, Buenos Aires, Argentina, 15,280 kc., 
daily 6 a.m. -10 p.m. (Smith, Williams, Henry) 
15,250 kc. Heard 7 a.m. (Diez, Eder, Lara), 
Daily 7 p.m. (Randle). 

LRX, Buenos Aires, Argentina, 9,600 kc., 
daily 6 a.m.-10 p.m. (Smith), Heard 6 -7 a.m. 
(Ruiz), 9,660 kc. (Eder, Williams, Alfred), 
daily 5-11 :30 p.m. Chimes before announcements. 
(Hartzel) 9,708 kc. (Diez, Lara). Slogan 
"Radio El Mundo ". 

LSX, Buenos Aires, Argentina, 10,350 kc. 5 -6 
p.m. (Doyle) Monday and Friday, 5 -11 p.m. 
(Nigh). 

YV2RA, San Cristobal, Venezuela, 5,720 kc. 
Heard irregularly, (White). Slogan: "La Voz 
Del Tachisa" 5,755 kc. (Foshay). 

YV6RC, Caracas, 5,800 kc. Heard 9:30 p.m. 
(Eder) (from veri.), (Williams,). Heard daily 
10-10 :30 p.m. (Alfred), daily, 4-9 :30 p.m. 
(Hartzell, Diez, Coover). Slogan: "La Habla a 
la Nacion" (Radio Caracas). 

YV8RA, Barquisimeto, 5,880 kc. 11 a.m. -1 

p.m. and 5 -10 p.m. Chimas (from veri.) (Wil- 
liams). Slogan: "La Voz de Lara." 

YV5RP, Caracas, Venezuela, 6,270 kc. heard 
7 -10:30 p.m. (Alfred, Jaime, Hendry, Eder, 
Fallon, Hartzel). Slogan : "La Voz de Philco ". 

YVQ, Maracay, 13,337 kc., heard 10:30 a.m. 
(Alfred, Patrick). 

YV4RB, Valencia, Venezuela, 6,520 kc., heard 
6-10 p.m. (Alfred). Slogan : "La Voz de Cara- 
bobo. 

Maracaibo, Venezuela, 5,430 kc., 
heard 8:30 p.m. (Ralat), from veri. (Randle). 
Slogan : "Radio Popular ". Address: P. O. 
Box No. 247. 

YV1RH, Maracaibo, Venezuela, 6,300 kc., 
heard 6 -11 p.m. (Hendry, McGowan, Hartzell, 
Diez), 6,390 kc. (Lara, Coover). Slogan: "On- 
das del Lago." 

YV5RJ, Caracas, Venezuela, 6.250 kc., daily 
5:30 -10:30 p.m. (Hartzell, Hendry). Slogan: 
"La Voz de Laferia." 

YV4RB, Valencia, Venezuela, 6,520 kc., heard 
7:21 p.m. (Jaime). 

YV5RB, Caracas, Venezuela, 6,158 kc., daily 
9:03 p.m. (Forshay, Diez). 

YV1RI, Coro, 6,210 kc. ( Forshay). Slogan: 
"Radio Coro." 

YV1RO, Maracaibo, Venezuela, 6.070 kc., 
(Forshay). Address: P. O. Box No. 100. 

YVORC, Bolivar, Venezuela, 6,420 kc., daily 
until 9:15 p.m. (Forshay). Slogan: "Radio 
Bolivar." 

YV1RB, Maracaibo, Venezuela, 5,917 kc., 
heard R:47 p.m. (Diez) 5,850 kc., heard 6 -10 
p.m. (McCartin). 

YV4RA, Valencia, Venezuela, 6,507 kc., heard 
daily at 7:12 p.m. (Diez). 

YV5RF, Caracas, Venezuela, 6,380 kc., daily 
3:30 -9:30 p.m. (Hartzell). 

YV1RG, Valera, Venezuela, 6,230 kc., heard 
5:30-9:30 p.m. (Robinson). 

HC2ET, Guayaquil, Ecuador, 4.600 kc., Wed- 
nesday and Sunday, 9 -11 p.m. (White). 

HC2ODA, Guayaquil. Ecuador. 9,440 kc., 
(Diez, 9,280 kc. and 9,370 kc., (Gallagher). 

HC2RL, Guayaquil, Ecuador, 6.600 kc. Sun- 
day 5 :45 -7:45 n.m. and Tuesday 9:15 -11 :15 p.m. 
(from veri) (Williams), 6,635 kc. (Alfred, Hart- 
zell, ,Nowak), 6.668 kc., (Birnie, Coover). Slo- 
gan: "Quinta Piedad ". Address P. O. Box No. 
759. 

HC2CT, Ecuador. 7.975 kc., heard Wednes- 
day 6:10 -7:30 a.m. (Sporn). 

HC2JSB, Guayaquil. Ecuador. 7,854 kc., 
daily 9 a.m. -2 p.m., 4 -11 p.m.. (from veri). (Al- 
fred, Wilson), 6,073 kc. (Diez). Slogan: Ecua- 
dor Radio ". 

PRADO, Riobamba, Ecuador, 6,620 kc. 
heard Thursday 9 :30 -11:30 p.m. (Alfred, Diez, 
Hartzell, Coover). Slogan, "Estacion El Prado." 
Address: P. O. Box, No. 98, 

HCJB, Quito, Ecuador, daily except Monday, 
12 :30 -1 :30 p.m. (Westman). 

HJ1ABP, Cartagena, Colombia, 9,600 kc. 
(from veri.) (Van Meter), 9,610 kc., (Eder, 
Williams). Daily 10-10:30 p.m. (Alfred, Stabler, 
Magansen. Diez. Lara). 7 -9 a.m. (Hendry, Mc- 
Gowan, Nigh, Coover). Slogan: "Radio Car- 
tagena". Address: P. O. Box No. 7. 

HJ1ABG, Barranquilla, Colombia, 6,042.5 kc., 
daily 10 a.m. -11 p.m., Sunday 11 a.m. -8 p.m. 
Signs with chimes (from veri). (Williams, Wit- 
tig, McCartin). Slogan: "Emisora Atlantico". 

HJ1ABJ. Santa Marta, Colombia, 6,025 kc., 
heard 7:02 p.m. (Jaime) heard 11:25 p.m. 
(Diez), signed at 11 p.m. (Williams, Tate). 

MJ1ABB, Barranquilla, Colombia, 6.115 kc. 
Signed at 12:25 p.m. with chimes (Williams) 
heard 6 -10 p.m. and 4,780 kc.. (Alfred) 4.800 
kc., (Fallon, Diez, Betances). Slogan: "La Voz 
de Barranquilla." Address : P. O. Box 715. 

HJ1ABE, Cartagena, Colombia, 9,500 kc., 
heard 10 -10:30 p.m. (Alfred), daily 5.10:31 
p.m. (Hartzell, Dressler), 9,500 kc. (Diez, Eder, 
Lara, Coover). Slogan: "La Voz de Los Lob - 
oratorios Fuentes." Address P. O. Box No. 31. 

HJ6AB, Cali, Colombia, 6,085 kc., heard 6 
p,m, (Lara), 

HJ2ABC, Cucuta, Colombia, 4,790 kc., heard 
11:37 p.m. (Diez). 

HJ3ABX, Bogota, Colombia, 6,122 kc., signs 
at 11 p.m. (Alfred). 5:30 -11:30 p.m. (Hendry). 
Slogan : "La Voz de Colombia ". 

HJU, Buenaventura, Colombia, 9,510 kc., 
Monday, Wednesday and Friday, 12 -2 p.m., 8- 
11 p.m. (from veri.) Williams. Slogan: "La Voz 
del Pacifico." 

HJ4ABH, Armenia, Colombia, 9,520 kc., 
heard 9:05 p.m. (Eder) heard 10 -10:30 p.m. 
(Alfred) chimes used (Smith) 6 -10:30 p.m. 
(Hendry, Dressler, Jaime,) wants reports, 
(Lara, Kemp). Slogan "La Voz de Armenia." 

HJ4ABP, Medellun, Colombia, 6,030 kc., 
heard 11 -12 p.m. (Smith, Jaime,) 8 a.m. -11 p.m. 
(from veri) (Magnuson). Slogans: "Radio 
Emisora Philco," and "Broadcasting Station 
Claridad." 

HJ4ABE, Medellin, Colombia, 6,097 kc., daily 
11 a.m. -noon and 6 -10:30 p.m. from veri, 
(Markersen ). 

HJ4ABN, Armenia, Colombia, 9,510 kc., Sun- 
day 8 -9:35 p.m. (Stabler). Slogan: "La Voz 
de Armenia." 

HJ4ABB, Manizales, Colombia, 6,110 kc., 
heard 6 p.m. (Lara). 

HJ4ABL, Manizales, Colombia, 6,070 kc., 
heard 6-8 p.m. (McCartin). 

OAX4J, Lima, Peru, 9,320 kc., heard 11:18 
p.m. (Beck, Eder, Alfred)) 6 -11:30 p.m. (Hen- 
dry. Atkinson. Kernan, Randle, Lara). Daily 
12-3 p.m. and 5 -10 p.m. (from veri) (Markuson, 
Gallagher). Slogan: "La Voz del Peru Par Toda 
La America ". Address : P. O. Box 1166. 

OAX5B, Ica, Peru, 11,810 kc., heard irregu- 
larly to 11 p.m. (Alfred, Atkinson). 11,796 kc. 
changed call to OAX5A. heard 1:05 a.m. (Beck, 
Prosser, Hanis) 11,710 kc (Diez, Doyle, Lara, 
Millen). 

OAX4Z, Lima, Peru, 9,565 kc. and 6.092 kc. 
(Harris) daily at 11 :30 p.m. (Burt) 6,073 kc., 
heard 11:26 p.m. (Diez). Slogan : `Radio Na- 
tional". 

OAX1A, Chiclayo, Peru. 6,150 kc., 8 -11 p.m. 
(Doyle). Address P. O. Box No. 0. 

OCC2, Lima, Peru, 18,680 kc., Tuesday at 
5 p.m. All American Cables (Hartzell). 
Thursday, 5 -5:15 p.m. (Fritsch). 

OC1, Lima, Peru, 18,680 kc. 4:40 -5:30 p.m. 
(Dressler) . 

OAX4P, Huancayo, Peru, 5,980 kc., (Lara). 
Slogan:: `Radio Huancago." 

OAX4Y, Lima, Peru, 6,092 kc., heard 11:30 
p.m. (Burt). 

OAX4I, Lima, Peru, 9.433 kc., heard 11:15 
p.m. (Diez) 9.330 kc., Wants reports, Daily 6- 
11:30 p.m., 12 -2 p.m. and Sunday 12 -3 p.m. 
(Welper). Slogan : "Radio National." Address: 
P. O. Box 1166. 

OAX4G. Lima. Peru. 6.280 kc. heard irregu- 
larly (Diez), 6.269 kc. (Birnie). 

OAX4D. Lima. Peru, 5,780 kc. (Doyle). 
CXA2, Montevideo, Uruguay, 6,000 kc., heard 

3:30 p.m. and 9:30 p.m. (Diez). Address: Rio 
Negro 1631. 

CXA4, Montevideo, Uruguay, 6,125 kc., Sat- 
urday and Sunday, 10:30 a.m.12:30 p.m. and 
1:30 -9:30 p.m. (Diez. Millen). 

PRES. Rio de Janeiro, Brazil, 9.500 kc. daily 
4:45 -5:45 p.m. (Alfred, Forshay, Doyle, Lara, 
Ruiz). Address: Co. Radio Internacional do 
Brazil. 

CB615, CEB, Santiago, Chile, 12,295 kc., 
heard 7 -8 p.m. irregularly, (Alfred) heard 4 p.m. 
(Unger), 12,235 kc. (Diez, Lara, Millen), daily 
6 -8 n.m. (Hartzell). 

CB960, Santiago, Chile. 9.600 kc.. daily at 8 
p.m. (Lara). Slogan: "Difusora Pilot." 

West Indies 
COGF. (COCQ ?) Matanzas, Cuba. 11.800 

kc., (Sahlbach), 12:2.4 -1:45 a.m., (Patrick), 
wants reports (Beck), daily 1:30 -4:10 p.m., 7- 
10:07 p.m., (Alfred. Fallon. Alexander, Rosa), 
daily 5 -10 p.m.. (Dressler), relays CMGF, 
(Beck, Novas, Betances, Skinner, Markuson, 
Weiner, Partner), daily 6-11 p.m.. (Atkinson, 
Chambers, Duncan. Mechling. Davis, Tate, 
Dressler. Kemp, Magnuson. Umstead, Diez, 
Eder, Lindner, Kentzel, Povfer, Gallagher, 
Coover, Shamleffer. Gross, Hendry, Nigh). 
Slogan: "Radio Philco ". Address: General 
Betan Court 51. owner is COSRY (amateur). 

COCD. Havana, Cuba. 6130 kc.. until 1 a.m., 
(Alfred). (from veri.), (Williams, Duncan. Hen- 
dry). 6120 kc., ( McCartin), daily 5 p.m. -1 a.m., 
(Randle, Duncan). Slogan: "La Voz del Aire," 
Address: P. O. Box No. 2294. 

COJK, (CO9JQ) Camaguey, Cuba. 8665 kc., 
(Alfred), 7 -12 p.m., (Fallon, Ralat, Utermahlen, 
Alexander. Umstead, Rosa, Eder, Williams). 
7800 kc., Wednesday, 9 -11 :45 p.m., (Gallagher, 
Hartzell. Betances), 8140 kc., (Davenport, 
Lopez. Davis, Kemp, Taime. Magnuson. Diez, 
Eder, Lindner, Doyle, Poyfer). Slogan: "Zenith 
Ramo." 

COCQ, Havana. Cuba. 9750 kc.. daily 7 a.m. - 

12 midnight, ( Al(red. Prosser, Dressler, Wol- 
lenschlz ger. Oglesby. Chagaris. Wacker. Diez, 
Eder. McGowan). Slogan: "De la RCA Vic- 
tor." 

COCX. Havana, Cuba. 11,435 ke., 8 p.m. -1 
a,m., (Alfred, Prosser, Eder), 11,490 kc., daily. 
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Many years have passed since the first 
adventurous amateurs installed AmerTran 
Transformers. Successive years of clear, 
natural amplification under all conditions 
have kept them loyal -and that has multi- 
plied the demand for this famous unit. 
Quality materials and the highest order of 
engineering and craftsmanship is in back 
of AmerTran's popularity. 
Read complete specifications 
and characteristics in Bulletin 
1002. Write: 
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178 Emmet Street Newark. N. J. 
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10 -20 Meter 
Transmitter 

(Continued from page 148) 

varies in a like degree the voltage flowing 
into the primary of T8 (Unit F). As there 
is still a 50% drop in voltage even during 
modulation peaks auto -transformer T14 
is necessary to bring the primary voltage 
for T8 back to the normal 115 volts dur- 
ing these peaks. The "amp. sw." is so wired 
that both the autotransformer and the vari- 
actor are automatically cut into the circuit 
properly when this switch is thrown to the 
right -hand position. The operation of the 
transmitter under controlled- carrier condi- 
tions will be fully covered in the next 
article. 

Remaining on Unit C are now but four 
relays and transformer T18. These relays 
supplement the several switches on this 
unit so that the entire transmitter may be 
remotely controlled from the master con- 
trol position in Unit N (Figure 1). Two of 
these relays are for this remote control, 
while the other two are for protection pur- 
poses. 

Transformer T18 supplies 6 volts of a.c. 
to operate the entire relay system. When 
the master -control switch on Unit N is 
closed, 6 volts is run into the coil of relay 
No. 4. This in turn feeds 110 volts into 
the coil of relay No. 3. This relay is de- 
signed so that the contacts will safely break 
25 amperes and is cut into the a.c. circuit 
ahead of the plate switches LV, MV and 
HV. This takes care of the remote control 
of the plate power. not only of the r.f. 
cabinet but also the plate power of the a.f. 
cabinet, the a.f. cabinet also having a pair 
of relays identical to Relay No. 3 and 
Relay No. 4. 

Relay No. 5 and Relay No. 6 are the 
two protective relays of the r.f. cabinet 
being, respectively, overload and underload 
relays. The coils of both these relays are 
hooked in series with the minus h.v. lead, 
this lead entering Unit C through post T 
and leaving through post M. The overload 
relay is set so that, when the plate current 
of the HF -200's exceeds 500 ma. its con- 
tacts will open. As the contacts of this relay 
are in series with the master- control 
switch, excessive plate current on the HF- 
200's will immediately shut off all plate 
supplies in both the r.f. and a.f. cabinets. 
The small knob in the lower center of the 
panel of Unit C will reset the overload relay 
after this occurence, the relay being of the 
self- locking type. 

The underload relay is connected only in 
the 6 -volt control circuit leading to the a.f. 
rack. This relay can be set so that its con- 
tacts will not close until the plate current 
on the HF -200's reaches a predetermined 
value. When the plate current exceeds 
this value the contacts of the underload 
relay close, actuating the control relays 
in the a.f. cabinet. When the plate cur- 
rent of the HF -200's falls below this 
value the power supplies in the a.f. cabinet 
are automatically shut off. This prevents 
the 822 modulators working into a low 
value of load, or no load at all. If this pro- 
tective underload relay were not to be used 
the modulation output transformer could 
possibly burn up from the extremely high 
peak audio voltages that the 822's would 
generate across it in the no -load condition. 

With the power supplies and control 
unit out of the way the two r.f. Units 
A and B may be constructed, Unit B be- 
ing first constructed as Unit A, the final 
amplifier, is inoperative without Unit B to 
properly excite it. We have, so far, built 
the complete power equipment and the 
means to properly and easily control this 
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equipment for the two r.f. units. Only the 
actual radio- frequency stages remain to be 
constructed before the complete r.f. cabinet 
is ready to test and place on the air. 

The actual r.f. lineup begins at the left 
of the diagram of Unit B (Figure 2). At 
the left are three crystals, X, X1 and X2 
and their switch. Each of these crystals 
work on the same band, this being 40 
meters, but their exact frequencies are 5 kc. 
apart. The crystal frequencies used in this 
particular transmitter are 7095, 7100 and 
7105 kc. This provides selection of three 
frequencies which are 10 -kc. apart, when 
operating on 20 -meter phone, and 20 -kc. 
apart when operating on 10 meters. These 
frequencies are close enough together so 
that it is not necessary to retune any cir- 
cuits when shifting from one frequency to 
another. This makes possible an instan- 
taneous jump to any one of three closely 
adjacent frequencies in order to escape 
QRM-or in order to avoid causing need- 
less QRM to some other station. 

A single RK -34 is used for the first two 
r.f. stages. This tube is a dual- triode, with 
common cathode, expressly built for high - 
frequency transmitter operation. One sec- 
tion of the tube is used as the 40 -meter 
crystal oscillator, with C12 and L9 corn- 
prising its tank circuit. This coil is the rear- 
most of the two Hammerlund plug -in forms 
in the photo. C12 is one of the type APC 
air trimmers and is mounted inside of the 
coil form with a small screw, the condenser 
and form being designed for this type of 
mounting. The use of "screwdriver tuning" 
on this oscillator stage is permissible as 
once this trimmer is properly set it need 
not be touched again. 

The second section of the RK -34 is the 
twenty -meter doubler stage. Another Ham - 
merlund plug -in form is used for this plate 
coil but the plate condenser, C15, is turned 
from the right -hand dial on the panel. The 
crystal switch is directly under this dial. 
It will be noticed that C15 does not connect 
directly across the coil, L10, but does this 
through by -pass condenser C14. This cir- 
cuit dodge makes it possible to mount 
C15 directly on the panel in a single -hole 
mounting. It must be remembered that in 
this type of plate circuit, C14 is also a part 
of the tank circuit, and must therefore be 
mounted so that the leads from it to C1S 
and L10 are as short as possible. As the 
plate leads of the RK -34 are brought out 
through caps at the top of the tube a pair 
of small feed -through insulators are used 
to bring these leads below the chassis. The 
front insulator of this pair also connects to 
the stator of C15, forming the tank lead 
down to the "hot" end of L10. 

The RK -25 is just to the right of the 
RK -34 (referring to the rear view photo 
of Unit B). Its plate tank coil is mounted 
close to the panel directly over its tuning 
condenser C19. This condenser is, like C15, 
mounted on the panel with a single -hole 
mounting. The center dial on the panel 
tunes this condenser. In order to raise the 
coil high enough to clear the tuning con- 
denser the two jack -type stand -off in- 
sulators supporting this coil are mounted 
about an inch or so above the chassis by 
means of long 6/32 bolts and bushings. By- 
pass condenser C26, which is part of this 
plate -tank circuit, connects between the 
frame of the tuning condenser and the 
right -hand stand -off insulator. The left - 
hand insulator, supporting the "hot" end of 
L11, goes to the plate cap of the RK -25 
through a flexible lead and to the plate 
meter, M3, through an r.f. choke. The 
other side of the meter is brought below 
the chassis by a small feed -through in- 
sulator, which may be seen just to the 
right of the RK -25. 

This open type of construction for the 
RK -25 plate -tank is advantageous in sev- 
eral ways. It not only permits very short 
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tank leads but also permits the use of an 
air -wound coil, mounted away from the 
chassis. This is essential as the RK -25 
must operate with its plate circuit tuned to 
10 meters when operating the transmitter 
on this band. This construction also per- 
mits the excitation lead to the grid of the 
RK -38 to be tapped on the coil at any 
desired turn for correct impedance match 

' between the two stages. 
The RK -38 driver stage takes up the 

entire right -hand end of the chassis of 
Unit B. The rear -view photo shows all 
component parts quite plainly. The plate - 
tank condenser C24, which is of the split - 
stator type, is mounted upside down on the 
chassis by means of four small brackets. As 
the condenser is mounted toward the rear 
of the chassis it is necessary to use an ex- 
tension shaft to connect to the dial. This 
is done by means of a G.R. panel bushing, 
a short piece of bakelite or metal % inch 
shafting, and a shaft coupling. The coil, 
L12, plugs into a pair of jack -type feed - 
through insulators, which are mounted on 
a piece of hard rubber. This hard rubber 
piece is in turn fastened to the tuning 
condenser frame by means of a pair of 6/32 
bolts and bushings. The pair of holes on 
the condenser frame which are used to 
hold these bolts are already drilled and 
tapped for 6/32 bolts. 

In order to eliminate a center -tap on this 
coil, shunt feed is used on the RK -38. The 
threaded end of the plate r.f. choke is 
screwed directly on the end of a small 
feed -through insulator, this insulator serving 
both to mount the choke and to bring one 
connection of it down through the chassis. 
The upper end of the choke goes to the 
RK -38 plate cap through a flexible lead 
and to the front end connection of the coil 
through blocking condenser C22A. The 
plate meter for this stage, M4, connects 
below the chassis through a pair of small 
feed -through insulators. 

To the left of the RK -38 and the neu- 
tralizing condenser may be seen two small 
insulators, one of the feed -through type 
and the other of the stand -off type. The 
former brings the end of the grid leak R22 
up through the chassis, the Grid choke 
RFC4 connecting between these two in- 
sulators. The stand -off insulator is used as 
the common grid connection post. Not 
only is one end of RFC4 supported by it, 
but also the grid -feed condenser C20, the 
other end of this condenser running through 
a flexible lead and clip to the RK -25 plate - 
tank coil. This common grid post also 
connects to the side grid cap of the RK -38 
through a very short flexible lead. It is 
advisable to loop this lead slightly, as 
shown, so as to place no undue strain 
on the grid cap of the tube. 

The neutralizing condenser C23 hooks in 
as shown in the photo, the upper plate to 
the rear stator connection of the plate - 
tuning condenser while the lower plate 
goes to the "common grid post." This busi- 
ness of tying loose leads to a substantial 
support always makes for a good solid 
construction job. Extra insulators, either 
of the feed -through type or the stand -off 
type, mounted under or below the chassis 
furnish an inexpensive and simple method 
of tying down these various loose leads 
and parts. This is especially important in 
the case of small components, such as by- 
pass condensers and r.f. chokes, which must 
be supported by their leads. 

The next, and last, unit to be con- 
structed in the r.f. cabinet is Unit A, the 
final r.f. amplifier. While all parts and units 
of the entire transmitter are, of course, im- 
portant this Unit A is actually the most im- 
portant piece of equipment. All other 
units are both secondary and compli- 
mentary to this unit. These other units 
have but five functions, all of which are 
important only in their relation to the 

final amplifier. These units light up the 
final amplifier tubes, furnish filtered direct 
current at the necessary high voltage, excite 
the tubes at the proper frequency, modulate 
the input to the amplifier in accordance to 
the speech tones and last, but not least, 
they control, through various switches and 
relays, all the various voltages and currents 
furnished by them to the final amplifier. It 
will be apparent, then, that the design of 
the final amplifier comprising Unit A is 
of the utmost importance. As a matter 
of fact, it took the best part of two days 
before arriving, by the process of elimina- 
tion, at the particular mechanical and elec- 
trical layout used in Unit A; actually, no 
other physical arrangement of parts can 
be found to provide a symmetrical layout 
in the space available. 

Two items are of most concern in de- 
signing this unit; first, short leads, es- 
pecially in the tank circuit; second, sym- 
metry of layout; the latter because this 
stage is push -pull, imposing the require- 
ment of a perfectly -balanced circuit if the 
advantages of push -pull are to be realized. 

The few components of this stage are 
clearly shown in the photos. It will be 
noticed that the upper sections of the two 
neutralizing condensers are very close to 
the stator assemblies of the tuning con- 
denser C27. Actually, however, the upper 
plate of each neutralizing condenser con- 
nects directly to the stator assembly im- 
mediately above it, so that the adjustment 
screws of the neutralizing condensers could 
actually touch the stator plates of the tun- 
ing condenser without causing trouble. 

The assembly and wiring of this stage 
is as simple as the photo shows. The only 
piece of "special construction" is the mount- 
ing of the plate coil. A pair of Johnson 
large -size insulators supports a small piece 
of hard rubber, which in turn supports the 
Coto mounting base. A center tap is used 
on this coil, this tap being previously taken 
care of in the coil construction. An an- 
tenna link is also built into the coil as- 
sembly, the two terminals of the link being 
brought out to a pair of plugs on the coil 
base. This link is the new variable -coupling 
type. The mounting base is of the five - 
jack type to accommodate the several con- 
nections. 

The r.f. choke, RFC6, is somewhat hid- 
den in the photo, being slung horizontally 
under the hard- rubber strip. One end of 
this choke is supported by a 3 -inch Coto in- 
sulator, while the other end mounts with a 
stiff piece of buss to the stand -off insulator 
supporting the blade of the "fone -c.w." 
switch. A feed -through insulator supports 
the other terminal of this switch, at the 
same time bringing the high voltage up to 
the switch. This switch is merely a por- 
celain- mounted knife switch which has 
been remounted by drilling and tapping it 
to screw on the insulator bolts. 

The connection wires to this "fone -c.w." 
switch and to the link terminals of the 
plate coil are not shown in any of the 
photos. These are merely flexible leads 
which run up to the four feed -through 
bowls mounted in the top of the cabinet. 
The two leads for connection to the switch 
fasten to the screws on the mounting jaws 
of the switch. 

In the rear view photo the 10 -meter coil 
is shown in place. This coil originally had 
six turns. It was found, however, that the 
greater dimensions of components necessary 
in an amplifier stage of this power made 
it impossible to tune down quite to ten 
meters with the original coil. This was 
remedied by removing the two end turns, 
bringing the total down to four turns. This 
may be easily accomplished with pliers and 
cutters by exercising a bit of care. The 
two supporting insulators should be sawed 
shorter on each end as the final operation. 

The connections to the tubes are too 
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instrument ever produced which records your send- 
ing in visible dots and dashes on specially prepared 

paper tape -then sends back your own key 
work at any speed you wish. Fascinating, 
fool -proof -gets results because you learn 

by HEARING as well as SEEING. That 
is why thousands agree this 
method Is surest and quickest. 
We furnish Complete Course, 
lend you the New AD Electric 
Master Teleplex and personal instruction with a 

MONEY -BACK GUAR- 
ANTEE. Low cost, easy 
terms. Write today for 
folder R.N -9, no ob- 
ligation. 

TELEPLEX COMPANY 
72 -76 Cortland./ St. 

New York, N. Y. 

plainly shown in the photos to require any 
explanation. Although the two cross leads 
from the grid -terminal insulators to the 
lower plates of the neutralizing condensers 
appear to be touching, this is not so; 
actually they are bent so as to clear by 
about 3 of an inch. The four connections 
to the grid and plate caps of the HF -200's 
should be made of flexible wire and looped 
slightly to prevent the strain on these caps 
which would otherwise appear as the tubes 
heated during operation. 

The two meters, M5 and M6, do not 
show in the rear -view photo, being hidden 
by other parts. The leads for these meters 
are run below the chassis by means of two 
pairs of feed -through insulators. It will be 
seen, by study of the diagram, that the 
plate- current meter M5 is in the negative 
lead from the power supply, rather than 
the positive lead. This procedure keeps the 
"works" of this meter at ground potential. 
This negative high -voltage lead has rather 
an interesting journey throughout the sev- 
eral units. It begins down in Unit F, comes 
up through Unit E via lead T up to control 
Unit D. Here it runs through the overload 
and underload relays and continues via 
lead M to ground in Unit A, going through 
M5 in the process. From ground this nega- 
tive lead continues through keying relay 
No. 7, and cathode resistor R24 to the 
center -tap of the HF- 200's, terminating in 
resistor R24A. With meter M5 connected 
in the circuit as it is this meter reads only 
the plate current and not the combined 
plate and grid currents. M6 reads only the 
grid current. 

The only remaining points of construc- 
tion to be cleared up are the antenna cir- 
cuit, lead -in bowls in the top of the cabinet 
and the protective door switch, which we 
forgot to mention previously. This switch 
mounts on the back edge of the cabinet 
so that it will close only when the door is 
closed. It breaks the 6 -volt control system, 
as shown at the left of Figure 2, so that the 
entire relay -control circuit is dead with the 
door of the r.f. cabinet open. As this action 
opens all plate -power transformers, all vol- 
tage higher than the 115 -volt line is com- 
pletely off all units until the door is again 
closed. This is an important safety feature 
in a transmitter of this power. Opening the 
door of the r.f. cabinet also throws off the 
power supplies in the a.f. cabinet. This pre- 
vents the modulator stage from operating 
without load, a practice we previously 
pointed out as being dangerous to equip- 
ment. ' 

The four National bowls are mounted 
in the top of the cabinet by sawing out a 
rectangular piece and replacing it with a 
slightly larger piece of hard rubber which 
has these bowls mounted thereon. Four 
bolts hold this piece of hard rubber in 
place. Use of this piece provides additional 
clearance between the leads coming through 
these bowls and the steel top of the cabinet. 

The two antenna thermocouple ammeters, 
not shown on the diagrams, merely connect 
between the two antenna bowls and a pair 
of stand -off insulators mounted at the 
center rear of the cabinet top. These meters 
are of the type which use external thermo- 
couples. The meters proper are connected 
to these thermocouples by means of twisted 
leads; these leads must be kept to their 
original length if the calibration of the 
meters is to be retained. 

The thermocouples are mounted on these 
two rear stand -off insulators, while the 
meters are mounted on a piece of hard 
rubber. This piece is supported from the 
cabinet top with a pair of small right - 
angle brackets. This method of construction 
eliminates the r.f. losses, and possible meter 
burn -out, which would result if the meters 
were mounted directly on a metal panel. 

Operating instructions for this r.f. cabinet 
will be reserved for a future article; the 
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constructor will not be ready to test the 
transmitter for a couple of months anyway. 

Parts List for Final Amplifier 
Unit A 

2 -type HF -200 tubes, Amperex (V14, V15) 
2 -type 211 sockets, Johnson 
C27- National type TMA -4ODC split- stator tun- 

ing condenser 
C28, C29- National type NC -150 neutralizing 

condensers 
R24-Ward Leonard 750 -ohm 100 -watt resistor 

with slider 
R24A- 100 -ohm CT, filament resistor, Ward 

Leonard 
RFC6- Hammarlund type CH 500 r.f. choke 
RFC7, RFCB- Hammarlund type CH X r.f. 

choke 
L13 -Coto TVL series variable link coils 
Re17 -6 -volt a.c. coil, 4 -amp. contact, keying re- 

lay, Ward Leonard 
M5- Triplett 4" square case meter, 0- 750 -ma., 

d.c. 
M6- Triplett 4" square case meter, 0- 150 -ma., 

d.c. 
Coto type CI -BTLM mounting base 2- Johnson 4%" high insulators 
1 -Coto 3 inch type C1 -30 stand -off insulators 6- Birnbach type 478 feed -through insulators 
10- Birnbach type 4125 feed -through insulators 1- Birnhach type 866 stand -off insulator 1- Birnhach single -pole -single- throw -knife switch 
R24B -Ward Leonard 4000 -ohm 100 -watt resis- 

tor with slider 
C27A -.01 mfd.- 1200 -V working Cornell -Dubi- 

lier type 9 mica condenser 1- General Radio type 717 -A 4" dial 
1 -14 "x19" black crackle aluminum panel, Par - 

met 1- 11 "xl7 "x2 /" cadmium -plated chassis, Par - 
met 

1 -pair of chassis mounting brackets, Parmet 

Parts List for Unit B 
X -Leeds type LDS 70 95 -kc. mounted crystal 
X1 -Leeds type LD5 7100 -ke. mounted crystal 
X2- -Leeds type LD5 7105 -kc. mounted crystal 
VII -Raytheon type RK -34 tube 
V12-Raytheon type RK -25 tube 
V13- Raytheon type RK -38 tube 2- Hammarlund type S7 -prong isolanite sockets 

(large) 2- Hammarlund type S4 4 -prong isolantite sock- 
ets 4- Hammarlund type S5 5 -prong isolantite sock- 
ets 

C10 -CD .01 -mfd. 600 -V working type 9 mica 
condenser 

C11-CD .01 -mfd. 600 -V working type 9 mica 
condenser 

C12- Hammarlund type APC25 trimmer con- 
denser 

C13 -CD .0001 -mfd. 600 -V working type 9 mica 
condenser 

C14 -CD .002 -mfd. 600 -V working type 9 mica 
condenser 

C15- Hammarlund type MC -50 -S tuning con- 
denser 

C16 -CD .01 -mfd. 600 -V working type 9 mica con- 
denser 

C17 -CD .01 -mfd. 600 -V working type 9 mica 
condenser 

C18 -CD .004 -mfd. 600 -V working type 9 mica 
condenser 

C19- Hammarlund type MC -50 -SX tuning con- 
denser 

C20 --CD .0001-mfd. 1200 -V working type 9 
mica condenser 

C21 -CD .01 mfd. 600 -V working type 9 mica 
condenser 

C22 -CD .01 mfd. 600 -V working type 9 mica 
condenser 

C22A -CD .001 mfd. 2500 -V working type 9 
mica condenser 

C23- National type NC -800 neutralizing con- 
denser 

C24- Hammarlund type TCD -50 -A tuning con- 
denser, split- stator 

C25 -CD .0001 -mfd. 600 -V working type 9 mica 
condenser 

C26 -CD .002 -mfd. 600 -V working type 9 mica 
condenser 

R15 -Ward Leonard 2000 -ohm 25 watt resis- 
tor 

R16 -Ward Leonard 10,000 -ohm 50 -watt resis- 
tor 

R17- Ohiohm 10,000 -ohm 1 -watt resistor 
R18- Electrad wirewound 50,000 -ohm potenti- 

ometer 
R19- Ohiohm 15,000 -ohm 1 -watt resistor 
R20 -Ward Leonard 50,000 -ohm 25 -watt resis- 

tor 
R21 -Ward Leonard 15,000 -ohm 25 -watt resis- 

tor 
J222 -Ward Leonard 10,000 -ohm 25 -watt resis- 

tor 
R23 -Ward Leonard 100 -ohm CT fil. resistor 
RFC -Hammarlund type CHX r.f. choke 
RFC1- Hammarlund type CHX r.f. choke 
RFC2- Hammarlund type CHX r.f. choke 
RFC3- Hammarlund type CHX r.f. choke. 
RFC4- Hammarlund type CHX r.f. choke 
RFCS- Hammarlund type CH500 r.f. choke 
L9 -osc. plate coil, Hammarlttnd. SWF4 coil 

form (see coil chart) 
L10 -dblr. plate coil, Hammarlund SWFS coil 

form (see coil chart) 
Lll -buf. plate coil airwound (see coil chart) 
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L12- driver plate coil'small GR form 677U and 
airwound (see coil chart) 

M3- Triplett 4" square bakelite case meter, 0- 
100-ma., d.c. M4- Triplett 4" square bakelite case meter, 0- 

300-ma., d.c. 
1 -14 "x19" black crackle aluminum panel, Par - 

met 
1 -11 "x17 "x2 /" cadmium plated chassis. Par - 

met 
1 -pair of mounting brackets for above, Parmet 3- General Radio type 717A 4" dials 
3 -small bar knobs 
1 -SPST rotary toggle sw. (buffer sw.) 1- Yaxley single -gang, single- circuit, 5 -point 

switch (x'tal sw.) 7- Birnbach type 4125 feed -through insulators 7- Birnbach type 478 feed -through insulators 1- Birnbach type 866 stand -off insulator 4- Birnbach type 866J stand -off insulators jack - 
type 8- Birnbach type 401 plugs 

Parts List for Unit C 
R14 -Ward Leonard 12 -ohm heavy -duty filament 

rheostat 
M2- Triplett 4" square bakelite case meter, 0- 

15 -a.c. -volts 
T15, T18 -UTC type PA27 6.3 -V filament trans- 

former 
T14 -UTC type AV6 controlled- carrier auto - 

transformer 
T16 -UTC type CS -405 fil. transformer, 5 -V at 

20 -amp. 
T17 -UTC type filament transformer 10 % -V. 
REI.3 -Ward Leonard 115 -V a.c. coil, 25 -amp. 

contact DPST relay 
REL4 -Ward Leonard 6 -V a.c. coil, 4 -amp. con- 

tact DPDT relay 
RELS -Ward Leonard 500 -ma. coil, overload re- 

lay 
REL6 -Ward Leonard adjustable ma. coil, un- 

dcrload relay 
4 -SPST 15 amp. toggle switches 1- Vitrolex 2 -pole 6 -throw switch (amplifier sw.) 

(Communication Prod.) 2- General Radio 2Ys" knobs with skirts, type 
637 -R 

28- Hirnbach type 4125 feed- through insulators 
1 -804 "x19" black crackle aluminum panel, Par - 

met 1- 11 "x]7 "x2%" cadmium plated chassis, Par - 
met 

1 -pair of brackets for mounting above, Parmet 

Parts List for Unit D 
V10-Raytheon type 83 tube 1- Hammarlund type S4 4 -prong isolantite 

socket 
C6 -CD 2 -mfd. 2000 -volt working filter conden- 

ser 
C7 -CD 2 -mfd. 2000 -volt working filter conden- 

ser 
C8 -CD 2 -mfd. 1000 -volt working filter conden- 

ser 
C9 --CD 2 -mfd. 1000 -volt working filter conden- 

ser 
R13 -Ward Leonard 50,000 -ohm 160 -watt re- 

sistor 
L6 --ITTC type CS -304 200 -ma. swinging filter 

choke 
L7 --1-TC type CS -301 200 -ma. smoothing filter 

choke 
L8 -UTC type CS -301 200 -ma. smoothing filter 

choke 
Tll -UTC type PA -116 1400 -0 -1400 at 200 -ma. 

power transformer 
T12 -UTC type CS -200 450 -0 -450 150 -ma. 
T13 -1_7TC type CS -48 5 -volt 4 -amp. fil. trans- 

former 
1-8%"x19" black crackle aluminum panel, Par - 

met 
1 -11 "x17 "x2 ,A" cadmium plated chassis, Par - 

met 
1 -pair of brackets for mounting above. Parmet 7- Birnbach type 4125 feed -through insulators 

Parts List for Unit E 
V6, V7, V8. VO- Raytheon type 866A tubes 4- Hammarlund type S4 4 -prong isolantite 

sockets 
R9. R10, R11, R12 -Ward Leonard 25.000 -ohm 

50 -watt resistors 
L4 -UTC type PA -109 500 -ma. swinging filter 

choke 
L5 -UTC type PA -108 500 -ma. smoothing filter 

choke 
T9 -UTC type PA -120 2 1/2-V. 10 amp. fil. trans- 

former 
T10 -UTC type PA -34 254 -V. 10 amp. fil. trans- 

former 
1 -894 "x19" black crackle aluminum panel, Par - 

met 
1 -11 "x17 "x2% "cadmium plated chassis, Parmet 
1 -pair of brackets for mounting above, Parmet 
13- Birnbach type 4125 feed- through insulators 

Parts List for Unit F 
C4 -CD 2 -mfd. 3000 -volt working filter conden- 

ser 
C5 -CD 2 -mfd. 3000 -volt working filter conden- 

ser 
T8-UTC type PA -114 3000 -2500 -0 -2500 -3000 

500 -ma. power transformer 
1 -7 "x19" black crackle panel, Parmetal 

R.F. Cabinet and Accessories 
1- Parmetal Deluxe cabinet 2- Hanmarlund type S4 4 -prong isolantite 

sockets 
1 -dual a.c. outlet, with mounting plate 
1 -blank mounting plate 
1-door switch 4- National type XS -2 Steatite high freq. bush- 

ings 2- Birnbach type 866 standoff insulators 2- Triplett 4" square bakelite case 0 -5 amp. r.f 
ammeters 

The "Philharmonic" 
(Continued front page 157) 

not permit discussion of all the refinements 
and special developments incorporated in 
this receiver but there are a few which are 
so outstanding as to demand mention. The 
built -in, noise -reducing antenna coupling 
system, for instance, is so effective, due to 
the use of a perfectly balanced, and electro- 
statically shielded circuit that noise picked 
up in the lead -in is reduced in a ratio of 
better than 10,000 to 1, as shown in Figure 
5. This applies when a good doublet an- 
tenna is employed, and over the range of 
4 to 25 megacycles. In actual operating 
tests, electrical interference near the lead 
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in, and so intense as to make short -wave 
reception impossible on another equally 
well shielded receiver, was reduced to such 
an extent that it did not cause the slight- 
est interference on any but extremely weak 
signals when the Scott receiver was 
switched in. 

In addition to its noise reducing feature, 
this antenna coupler also provides an un- 
usually efficient transfer of signal energy 
from the antenna to the first r.f. tube. This 
is illustrated in the curves of Figure 6 
which show measurements made over the 
two most important short -wave ranges- - 
4 to 10 megacycles, and 10 to 26 mega- 
cycles. 

A tremendous range of selectivity and 
audio- frequency response is provided in 
the "Philharmonic." At the one extreme 
channel -splitting selectivity is provided with 
sharp cut off of audio frequencies above 
2000 cycles and a correspondingly radical 
reduction of noise in the reception of weak 
signals. At the other extreme true high - 
fidelity reproduction is obtained, with the 
response extending well beyond that em- 
ployed by the best broadcast stations. In 
fact, by the addition of two high -frequency 
loudspeakers, connections for which are 
provided, audio frequencies up to the 
limit of human hearing (16,000 cycles per 
second) are included. The single high - 
fidelity, 15 -inch speaker provided with the 
receiver is more than adequate, however, 
for the complete musical range of the best 
broadcasting. This is demonstrated by the 
curve of Figure 4. 
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TRANSMITTER KITS 

UTAH 

The Most Flexible 
Transmitter Kits 
Available Today 
80 Watts C. W. 

80 Watts Phone 
500 Watts C. W. 

500 Watts Phone 

Self- Contained Power 
Supply for each Unit 
Designed for Rack Mount- 
ing, or Speech Amplifier 
may be located at operat- 
ing station. Exciter Unit 
may be used as separate 
emergency unit or as 80 
Watt Portable Transmit- 
ter No extra parts re- 
quired when connecting 
for phone or C. W. Link 
Coupling used through- 
out Universal Antenna 
Coupler "link coupled" 

Every circuit properly 
metered No relay rack required for 5 Unit 
mounting All bands on 
2 or 3 crystals No. 2 kit 
makes excellent amplifier 
for public address 
Simply and easily con- 
structed Lowest prices 
See these outstanding Trans- 
mitter Kits at your dealer today 
or write Dept. RN g for complete 
information. 

RADIO PRODUCTS CO. 
Chicago, Illinois 

Toror to. Ont. Buenos Aires Canada (Ucoa Radio Products Co.) 
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KEN -O -TAP 
The RELIABLE Solution To The 

Modulation Problem 

KEN -O -DRIVE 
The MODERN Answer To Critical 

Driver Operation 

KEN -O -DYNE 
The Precision Method of Matching 

OUTPUT TUBES TO SPEAKERS 

KEN -O -LINE 
The EFFICIENT Coupling Device From 

UNIVERSAL LINE 
Ask your dealer for our 16 page 
"T" Line catalog which contains 
one of the most complete lines of 
audio and Power components ever 
presented. Also contains a large 
selection of modern audio circuits. 

KENYON TRANSFORMER CO., INC. 
840 Barry St., New York, N. Y. 

Export Dept.: 25 Warren St. 
New York, N. Y. 

FREE ! ! New 1938 Radio Catalog 
Servicemen -Radio Salesmen and Agents 

-become a MODELL representative in your community. Earn up to $100 
a week in commissions selling nationally known radios. Take orders from 
the largest and most complete catalog ever published, describing and illustrat- 
ing the following makes: RCA -Philco -G E- Zenith- Motorola- Delco- 
Grunow - Crosley - Write to Dept. G -5 and 

mail fo address you. modem. Since 
1889 
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are doing. 56 W. 
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ADVANCED HOME STUDY 
TRAINING IN RADIO SER- 
VICE & PUBLIC ADDRESS 
A complete, up -to -date course for professional 
servicemen in Advanced Radio Service and Public 
Address work, with or without Television. Smart 

men are insuring their futures 
in Radio by training NOW. 
GOOD men always have GOOD 

jobs. Study at 
Ihome and acquire 

the ability that 
means a better 
job and better 
income. Terms as b .1., $5 monthly. 

Write today for FREE il- 
lustrated booklet: "The Key 
to Successful Servicing." 
Get all the facts now! 

RADIO SERVICE INSTITUTE 
SUBSIDIARY OF CREI 

Dept. RN-9, 3308 14th St., N. W., Wash., D. C. 

110 VOLTS A. C. 
Anytime! Anywhere! With 

KATOLIGHT PLANTS 
360 watt 110 v.60 owls AC.S89.60 
300 watt 32 volt lIC plant.78.40 
Is amo. 12 volt obarase...59.95 
26 am 6 volt ahsouer....49.95 

AC A, 
amp. 

Generators . Rotary 
Converters.... 32 volt 'ero Watt 
Wind Plant $141.00 wr.,, For n.mila. 

KATO ENGINEERING CO., 
Mankato. Minnesota, U. S. A 

110111( a world -wide jolt.... 

little giant 
01,41?_) 

COMPACT 
Dry Electrolytic 

CAPACITORS 
So small .. efficient . completely 
equalling standard sizes m de- 
pendability! All usual capacities; 
osta ratings. 450 v.w. ami 200 v.w. 

You won't believe your eyes? 

SOLAR MFG. CORP. 
5996o1 Broadway. Now York. u t 

R A D I ENGINEERING, 
broadcasting. aviation and polite radio. servicing. marine 
radio telegraphy and telephony, Morse telegraphy and 
railway accounting taught thoroughly. Engineering 
course of nine months' duration equivalent to three 
yearn of college radio work. School established 1874. 
All expenses low. Catalog free. 
Dodge's Institute, Oak 8t., Valparaiso, Indiana 

ONE OF THE I. F. TRANS- 
FORMERS 

This cut -away view of one of the 
"Philharmonic" i.f. transformers con- 
veys some idea of the attention given 
to details. The vertical line in the 
center is the electro- static shield plate 
between primary and secondary cir- 
cuits. The small can below contains 
the band widening condensers which 
are ganged to the "fidelity" control. 
Note that even the by -pass condensers 
have their "hot" ends enclosed within 

the coil shield. 

The variable band -pass characteristics of 
the i.f. amplifier, as shown in Figure 1, 
might be considered as the foundation of 
the system. This shows the i.f. band 
width for 4 positions of the "selectivity - 
fidelity" control on the front panel. The 
flattening off, progressively apparent in 
Curves B, C and D, is accomplished by 
means of small air condensers ganged to 
the fidelity control. These stagger the 
tuning of six of the i.f. circuits, each by a 
predetermined amount so that the combined 
result is a flat -topped, steep sided charac- 
teristic. 

To prevent the three tuned r.f. circuits 
from limiting the over -all band width, dite 
to their selectivity, a switch is automatically 
thrown when the "sensitivity- fidelity" con- 
trol is advanced past a certain point, cut- 
ting in a band -pass filter in the r.f. am- 
plifier and changing its response character- 
istic as indicated in Figure 3. 

In addition to these functions the "selec- 
tivity- fidelity" control operates a variable 
filter network in the audio system. All 
these operations combine to provide a 
virtually perfect system of fidelity control - 
complicated in design but supremely simple 
to operate. This one control, plus the "Bass" 
control permit a balance of treble and bass 
to suit any ear or any type of program. 
The complete range of variation is shown 
in Figure 2. 

The volume expansion system incor- 
porated in the "Philharmonic" overcomes 
the drawbacks of so many of the earlier 
expansion systems, in that it provides a 
wide range of expansion (15 decibels) 
without introduction of distortion! 

The needle- scratch suppressor system is 
another feature of this receiver which pro- 
vides almost unbelievably realistic repro- 
duction from phonograph records by sup- 
pressing the mechanical sounds of "surface 
scratch." It is accomplished by means of 
a filter which is automatically cut in and 
out of the circuit by varying volume. This 
filter is one that suppresses the higher audio 
frequencies which constitute the scratch. 

The novelty and effectiveness of the new 
Scott system lies in an automatic cut out 
circuit which leaves the filter operative only 
during the reproduction of softer pas- 
sages. 
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The "Tiny -Tot" 

(Continued from page 153) 

1500 ohm, 2 watt resistor (R -10) in the 
plate circuit may be omitted. This resistor 
is for the purpose of dropping the voltage 
to the receiver and, together with C12, 
provides additional filtering to eliminate 
any last trace of ignition noise or generator 
hash which might be left on the line. 

The grid leak is subject to variation with 
slight changes in wiring, ground connec- 
tions, etc. In general, a higher leak gives 
greater audio response and sensitivity. If 
it is carried too far, however, the improve- 
ment ceases and the super- regeneration 
loses its smooth operating characteristics; 
the detector plate will require greater 
voltage and with constant readjustment of 
the regeneration control as the tuning is 
varied. If this circuit is properly adjusted 
the entire 5 -meter band can be covered 
without readjusting the regeneration con- 
trol. 

Complete control of both transmitter 
and receiver from the small receiver panel 
is provided and allows the transmitter and 
power supply to be placed elsewhere in the 
car where space is not at a premium, such 
as in the rear trunk or under the hood. 
Note that no controls are provided for 
turning on or off the six -volt supply to the 
power supply and transmitter. In the case 
of any sizable transmitter the current 
drain is too heavy to lead about the car 
through plugs and switches without incur- 
ring a serious voltage drop which would 
greatly impair the efficiency of the oscil- 
lator if, indeed, it did not prevent it from 
functioning altogether. Heavy leads should 
be run directly from the storage battery to 
the transmitter and power unit and kept as 
short and direct as possible. 

A series dropping resistor and filter con- 
denser is included in the receiver filament 
circuit to supply current to a single button 
microphone when a storage battery is used. 
The exact size of this resistor will depend 
somewhat on the microphone used and 
whether or not a stage of speech amplifica- 
tion is incorporated in the modulator. If 
the microphone works directly into the 
modulator tube a smaller resistor of one 
to three hundred ohms will be preferable 
to allow greater modulation. 

One side of the car battery is already 
grounded and the negative side of the high 
voltage supply is tied in on this grounded 
side of the A supply which also serves 
as the microphone return circuit. The on- 
off switch is placed in the "hot" 6 -volt lead 
so that the microphone circuit is turned 
off together with the filaments and dial 
light. 

The chassis and front panel are made 
from a single piece of metal which may be 
cut out of aluminum or thin steel, drilled 
and bent to shape in accordance with 
Figure 2, or the chassis and cabinet can be 
obtained, completely formed and drilled, 
in black crackled finish, from the Korrol 
Mfg. Co., Inc. 

Note that the tuning condenser is 
mounted backward; that is, it is driven 
from the rear end instead of the regular 
shaft. Some of the midget condensers make 
provision for this by extending the / -inch 
shaft right through. In the case of the 
particular one used this is not done and 
it is necessary to solder a short length of 

-inch o.d. bushing to the rear end of the 
shaft. A flexible coupling is then used to 
connect this to the bakelite or hard rubber 
rod which extends to the tuning dial. 

Another ibsulating rod is used to vary 
the small isolantite, compression type, an- 
tenna coupling condenser. This rod is 
drilled at the back end so that it fits tightly 

over the screw adjustment of the condenser. 
A fine hole should be drilled through the 
rod and adjustment screw which can then 
be pinned together with a piece of hard 
wire. Choose a compression condenser with 
the lowest minimum capacity you can find 
-never mind the maximum as it will be 
large enough. 

The 4 mfd. condenser is mounted on the 
tube side of the back panel together with 
the tone adjusting mica condenser which 
is connected from plate to ground of the 
output tube. This permits the latter to be 
varied easily after the wiring is finished. 
Place the other large condensers and the 
2 -watt resistor side by side at the bottom 
of the chassis and connect them to their 
proper points before mounting the variable 
condensers. It is best to leave the conden- 
sers and tuning inductance till the last so 
that you will not have to work around 
them with the wiring. 

The tuning inductance is mounted direct- 
ly on the condenser and consists of ten 
turns of No. 14 hard -drawn copper wire, 

-inch i.d. This coil should be wound 
with no spacing and then stretched out until 
the spacing equals about half the wire's 
diameter. This allows room for further 
stretching, if necessary, for final adjust- 
ment. 

Note that there are two taps on the tun- 
ing inductance. The r.f. choke is connected 
to its center and placed at right angles to it. 
The antenna coupling condenser is con- 
nected directly to the 50 mmfd. grid 
condenser which, in turn, is connected to 
the tuning inductance three turns down 
from the grid end. This provides a better 
match for the tube's input impedance than 
connecting directly to the top of the coil, 
improving both sensitivity and selectivity. 

Two plates, one rotor and one stator, 
should be removed from the tuning con- 
denser. The parasitic capacities in this lay- 
out are so low that even with two plates 
removed from the 15 mmfd. tuning con- 
denser there will still be a greater tuning 
range than necessary for the 5 -meter band 
and if maximum bandspread is desired the 
remaining condenser plates may be opened 
up a bit. 

The r.f. choke may be one of the small, 
ultra -high frequency variety which are now 
obtainable, or may be wound by using fine, 
silk insulated wire on one of the old glass 
type grid leaks. It is not critical. Number 
34 wire, tight wound to within about %- 
inch of each end will be satisfactory. 

Success with any type of ultra -high- 
frequency receiver is largely dependent on 
careful and painstaking attention to de- 
tails. No matter how carefully a circuit 
and layout has been planned, sloppy wiring 
or a touch of soldering paste can make the 
difference between a receiver that is `tops' or 
just another radio set. If this little job is 
well built and carefully wired, the writer 
promises you that unless you have a very 
exceptional 5 -meter receiver at your home 
QRA you will be using it there as well as 
for your mobile work. It takes a really 
good superhet to lick it. 

Parts List 
Cl (see text) 
C2 Hammarlund type HF -15 midget variable 

condenser, 3 -17.5 mmfd. (see text) 
C3 Solar mica condenser, 50 mmfd. 
C4 Solar mica condenser .003 mfd. 
C5 Mallory tubular paper condenser, .01 mfd. 
C6 Mallory type CS130 cardboard electrolytic 

2 mfd., 450 v. 
C7 solar mica condenser 500 mmfd. 
C8 Mallory tubular paper condenser, .01 mfd. 
C9 Mallory type TN -112 dual electrolytic con- 

denser, 5 -5 mfd., 35 v. 
C10 Sclar mica condenser, .006 mfd. 
C11 Mallory type CS130 electrolytic, 2 mfd., 

450 v. 
C12 Mallory type CS131 electrolytic, 4 mfd., 

450 v. 
LI, L2 (see text) 
R1 IRC resistor 50,000 ohms, .f watt 
R2 Yaxley 50,000 ohms potentiometer with on- 

off switch 
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1937-38 
TUBE TESTER 

Only $18.00 
FOR THIS TUBE TESTER 

Positively Checks All Type Radio 
Tubes According to Data Contained in 
Latest Recommendation of Tube 
Engineers 

Has Line Voltage Adjustment 
Has Leakage and Short Test 

Uses Triplett Direct Reading Instru- 
ment (GOOD -BAD Scale) 

Five flush type sockets provide for all tubes. 
The tester operation is very simple and in- 
dicates condition of the tube for dealer and 
customer on Direct Reading (GOOD -BAD) 
colored scale of Triplett instrument. Will 
also test for inter -element shorts and leak- 
ages. Complete in attractive, sturdy, quar- 
tered -oak case. Sloping etched panel of 
silver and black. Suitable for portable and 
counter use. 
Dealer Price $18.00 
Model 431 same as 430, except has Readrite 
(GOOD -BAD) Meter. 
Dealer Price $14.40 

SEE YOUR JOBBER 
WRITE FOR CATALOG 

Readrite Meter Works, 
915 College Drive, Bluffton, Ohio 
Without obligation please send me more com- 
plete Information on Model 430; 
Model 931. I am also interested in 

Name 

Address 

City State 
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A DEPENDABLE 
POWER SUPPLY 
Dynamotors, gen -e- motors and convert- 
ers produced by this pioneer manufac- 
turer of power supply units afford the 
last word in this equipment for aircraft, 
police, marine and auto radios and pub- 
lic address systems. Compact and light 
weight. Sturdily constructed to assure 
long, dependable service. For complete 
information address 

PIONEER GEN -E -MOTOR CORPORATION 
Manufacturer of " PINCO" Products 

Dept. No. R -31. 466 West Superior Street 

Chicago. III. 

FREE K of Opportunity 
Instructive facts about 

TELEVISION 
RADIO 

MAIL 

COUPON 

FREE FOOK 

SOUND RECORDING 
Complete, practical instruction. 
Earn room and board while 
learning Coach railroad ran 
allowed to Los Angeles. 

TIONAL SCHOOLS 
National Schools, Dept. 9 -R N. 
4000 So. Figueroa St., Los Angeles, Calif. 

NAME AGE 

ADDRESS 
CITY STATE 

BOY! THIS MAKES RADIO 
REPAIRING A CINCH 
RADIO KINK -AIDS 

Complete with 
Metal Cabinet 

Practical Repairs for 
3,000 RECEIVERS 
Over 3.000 filed and 
indexed service kinks 
to repair those hard - 
to -fix home and auto 
radios. Just pull out 
the card correspond- 
ing ing to then and model of the 
sct you are repairing. and there 
you have listed the s e r v i c e 

troubles found in that radio and 
bow to fix them. 

FREE wg pryp ° AM PLÉ ÁRDSR.g 

AKRAD PRODUCTS CO. 
362 Wooster Ave. Akron, O. 

RADIO COURSES 
/RADIO OPERATING: Prepare for Gov't 

License Exam. RADIO SERVICING: 
Including Short Wave AMATEUR CODE 

ELECTRONICS TELEVISION 
Day and Evening Classes- Booklet Upon Request 

NEW YORK Y.M.C.A. SCHOOLS 
7 W. 63rd Street. New York City 

R3 IRC resistor 75,000 ohms, % watt 
R4 IRC resistor 7 megohms, % watt 
R5 Yaxley potentiometer, 5 megohms 
R6 IRC resistor 2500 ohms, % watt 
R7 IRC resistor 50,000 ohms, t/a watt 
RS IRC resistor .25 megohm, % watt 
R9 IRC resistor 600 ohms, 1 watt 
Rio IRC resistor 1500 ohms, 2 watts 
Rll IRC resistor 600 ohms, % watt 
S W 1 Rotary switch, s.p.d.t. 
1 National type BM, small illuminated vernier 

dial, scale 0 -100 -0 
1 Korrol special chassis and cabinet (see text) 
I Yaxley Junior headphone jack, type 704A 

1 Eby 7 prong wafer socket 
1 Eby 7 prong male cable plug 
2 Eby octal wafer sockets 
1 National octal Isolanite socket 
1 antenna twin connection strip 
2 pin jacks with insulated bushings 
4 small pointer knobs 

16 -Tube Super 
(Continued from page 151) 

6000 to 16,000 kilocycles, and 12,000 to 
30,000 kilocycles. 

The receiver will deliver 5 watts of 
undistorted output and 8 -watts maximum. 

The most interesting feature of the re- 
ceiver is the noise suppressor. This is 
designed to reduce interference from ma- 
chines such as car ignition, and other 
electrical devices that cause considerable 
disturbance, particularly at the higher fre- 
quencies. This unit consists of a 6J7 tube 
whose plate circuit shunts the input cir- 
cuit of the audio amplifier driver stage 
and a means of making the shunting plate 
impedance very high for desired signals and 
very low for undesired noise impulses of 
short duration and amplitude greater than 
the desired signal. 

Another interesting feature is the noise 
limiter. This consists of making use of 
the second diode of the 6H6 which is 
placed in shunt with a resistor with its 
anode biased approximately 20 volts nega- 
tive with respect to the cathode by means 
of a bleeder resistor. As a result excessive 
signals or bursts of static of magnitude 
great enough to cause the voltage across 
the resistor to exceed approximately twenty 
volts will cause the noise limiter diode to 
draw current, or present a low impedance 
across the resistor, thereby acting as a 
noise limiter. 

The crystal filter is connected in the first 
of the two 460 kc. i.f. stages. It provides a 
high degree of selectivity, particularly for 
c.w. reception, although it was found quite 
effective on 'phone signals. When properly 
adjusted for a given signal little distortion 
was introduced; interfering signals within 
a kilocycle could be completely dropped 
out with only slight attenuation of the de- 
sired signal. On c.w. the crystal had prac- 
tically no affect on strength of the in- 
coming signal when the receiver was tuned 
properly, although the tuning adjustment 
was quite critical, which is a desirable 
feature. It was possible to obtain 50 -cycle 
selectivity on this class of reception. 

One of the desirable electrical features is 
the use of electrical band -spread. This 
consists of a separate four -unit condenser 
for the band -spread dial which is designed 
to cover ten percent of any portion of a 
main dial. This is adequate for covering 
any of the higher- frequency amateur bands, 
although on the 80- and 160 -meter bands 
it will not quite cover the entire band. 
However, on these bands the main tuning 
dial may be used without discomfort and 
the band -spread dial for critical tuning. 
Another desirable electrical feature is the 
use of two stages of pre -selection on all 
bands. This adds to the sensitivity con- 
siderably and by increasing the signal input 
reduces background noise to practically 
nothing. 

Another interesting feature is the use of 
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the calibrated signal input control in con- 
junction with the 6E5 tuning indicator to 
obtain the approximate value in microvolts 
of any signal delivered to the receiver. 
This is done by tuning the receiver to a 
given signal by means of the resonance in- 
dicator and then reducing the signal 
input by means of the control until 
the "electric eye" is caused to be de- 
flected only Biz inch. The sensitivity con- 
trol or signal input dial will then read the 
approximate signal input in microvolts. 
The scale readings are multiplied by five 
for the highest frequency band which in- 
cludes both the 10- and 20 -meter amateur 
bands. 

The a.v.c. -c.w. switch is a 5- position 
unit which may be set for: modulated sig- 
nals without a.v.c., modulated signals with 
a.v.c.; stand -by c.w. signals with a.v.c. 
and c.w. signals without a.v.c When set 
for either of the two c.w. positions it con- 
nects in the beat oscillator. 

The receiver is designed for best results 
with a doublet antenna, although an an- 
tenna and ground arrangement may be 
used if desired. A coupling transformer 
should be used if a doublet antenna with 
a twisted -pair feeder line having an im- 
pedance of about 70 ohms is used. The 
receiver is carefully shielded, so that when 
a doublet antenna is used there is prac- 
tically no pick -up from adjacent apparatus. 
Where the loudspeaker and power wires 
pass through the chassis, sliding covers 
are provided to keep the openings at a 
minimum and at the same time permit re- 
moving the receiver from the cabinet. 

The receiver recently was given a test 
under practical operating conditions at the 
writer's station, W2MW, at Bloomfield, 
N. J., and performed exceptionally well. 
One thing noticed during these tests was 
its selectivity without the crystal filter in 
use. On the normally crowded 75 -meter 
amateur 'phone band it was possible to 
separate signals with ease which were 
badly QRM'd on a receiver that hitherto 
had been regarded as quite selective. 

Sensitivity proved more than accurate, 
it being possible to receive signals with an 
R8 intensity that could barely be heard on 
another receiver equipped with one r.f. 
stage and one i.f. stage. 

Background noise was practically nil un- 
der normal receiving conditions. On the 
75 -meter band stations in St. Louis and 
Chicago were heard consistently through 
local interference during summertime con- 
ditions which could not be heard on the 
other receiver used as a "check" during 
the tests. No extreme distant signals were 
heard due largely to the time of year and 
the hours at which the tests were made. 
During the test period also there was a 
daily thunderstorm which gave a high static 
level. It was noticed that while the static 
was heard, the noise suppressor was effec- 
tive in reducing this disturbance consider- 
ably, particularly when a comparison was 
made with the other receiver. 

On the 40 -meter c.w. band during a few 
hours a surprising number of distant stations 
were logged. Among these were CM2AS, 
FM8AD, K6IDK, K6LKN, XE2BD, and 
many others. Numerous sixth and seventh 
district stations were heard and of course 
the usual large numbers of fourth, fifth, 
eighth and ninth district stations. 

Twenty -meter 'phone reception also was 
good. Among the stations heard were 
CO6OM, CO2WZ, HI5X, HP1A, NY2AE, 
XE2N, YV1AC, G5NI, G5ML, HI7G, 
CO8YB, CO2LL, G6WD, G6XR, LU4AW, 
LU6AG, PY1CK, SU1CH, VO1I, VO1J, 
and others. 

Reception conditions on the 10 -meter 
band were not particularly good during 
the period of test, although more local 
signals were heard on the ACR -111 than 
could be picked up on another standard 
receiver equipped with 10 -meter coils. 
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Headphone Reception 

(Continued from page 149) 

six channels, formed as tubes, open at both 
ends. The length of each tube determines 
the corresponding resonance frequency. The 
length of these tubes is such that their 
resonance frequencies build a series of num- 
bers, the terms of which have the propor- 
tion 2:3. 

The space available inside the earcap, 
allows the longest channel to be about 
40 cm. long, which corresponds to a stand- 
ing wave of about 900 -1000 cycles. The 
length of the following channel is about 
26 cm., which corresponds to another stand- 
ing wave of about 1500 cycles. As the 
proportion is 2:3 between their resonance 
frequencies, these standing waves, when 
generated, will beat together forming a 
differential wave, the frequency of which 
is around 500 cycles. Further, the four 
other channels produce standing waves of 
correspondingly higher frequencies so that 
a frequency band up to about 9,000 to 
10,000 cycles is covered. 

Now, in explaining the acoustical action 
involved, let us first look into the feature 
of the vibrating diaphragm itself, according 
to the theory developed by Lord Rayleigh. 
He found that the differential equation for 
a theoretical, thin circular diaphragm, 
clamped at its circumference, has a series 
of solutions based on a single sine -wave 
action at given frequencies. This explains 
why the vibrating elastic diaphragm is 
capable of having a series of resonance 
frequencies at which it vibrates sinusoidally 
with certain modes of vibrations related 
hereto. But let the diaphragm be acted up- 
on by a sine -wave force of any kind cap- 
able of building up vibrations and let its 
frequency be varied, then at given resonance 
frequencies the modes of vibrations will 
correspond and there will be so ready a 
response that extra loud sounds are heard 
from the receiver at such frequencies. Con- 
sequent experiments indicate resonance 
curves which have a fundamental tone and 
some higher harmonics, such as shown in 
Figure 2. The location of the fundamental 
resonance is usually placed somewhere in- 
side the frequency band used, in order to 
obtain a satisfactory sensitive response over 
the widest possible frequency range. 

Imagine that the fundamental frequency 
of resonance of the diaphragm is 1000 
cycles. Then the amplitude of this vibra- 
tion will follow the conventional form of 
a resonance curve with a maximum in the 
middle and the dropping off on both sides 
of the 1000 cycles peak. Consequently, 
inside this limited frequency band the dia- 
phragm will maintain its 1000 cycles vibra- 
tion independent of the frequency of the 
impressed force. The amplitude, however, 
will vary in accordance with the resonance 
curve and exactly at 1000 cycles there will 
be correspondence between the frequency 
of the impressed force and the number of 
vibrations of the diaphragm. 

We may, therefore, conclude that be- 
tween the limits given by the resonance 
curve, the width and maximum amplitude 
of which is due to the elastic property of 
the diaphragm and the damping of the air 
on the diaphragm, the pitch of the sound 
produced by the diaphragm is the same, 
1000 cycles, whether a somewhat lower or 
a somewhat higher frequency than that of 
resonance is supplied by the impressed 
force. Accordingly we have frequency as 
well as amplitude distortion within this 
frequency band of resonance. 

The same condition will be encountered 
at all other modes of vibrations, although 
some modes of vibrations may be evoked 
more readily than others. It is, therefore, 
obvious that the problem is to design a 

device whereby distortion from such reson- 
ance can be decreased and it is likely that 
it -depends greatly upon the outside condi- 
tions -for example, the way of applying 
the acting force and the load from motions 
built up in the air, etc., to what extent the 
diaphragm will vibrate in any desirable or 
undesirable way. Further, we may conclude 
that within each such frequency band of 
resonance, the vibrations of the diaphragm 
is entirely "forced" and even if the fre- 
quency should be just the same as that of 
the impressed force, the amplitude may be 
distorted. 

The acoustical improvement obtained by 
the new earcap is due to the inter- action 
between vibrations excited in the diaphragm 
and the interfering standing -wave generated 
thereby in the tubes. This action reaches 
an optimum by the formation of a differ- 
ential wave which is one octave below the 
excited fundamental if the tubes have such 
dimensions in relation to one another that 
their resonance frequencies build a series 
of numbers, the terms of which have the 
proportion 2:3. 

This statement may be confirmed by 
adding to this rather brief discussion a few 
results from a series of experiments made 
with a standard telephone receiver, a 
509 -W. Western Electric, 1100 -ohm, head- 
phone, alternately equipped with two differ- 
ent types of earcaps, the standard one and 
the new earcap. The sound from the two 
earcaps, respectively, was picked up by a 
microphone and recorded with a cathode - 
ray oscillograph. The sound -wave curves 
were then compared with the impressed 
electrical currents passing through the wind- 
ings of the headphone. If the headphone 
worked as a perfect converter of electric 
speech current into sound waves there 
should be found no discrepancy in the form 
of the waves. A combined wave produced 
by two sine waves beating together was 
used for this experiment and the corre- 
sponding results are shown in Figure 3. 

In Figure 3a is shown the beats from 
the two electric currents flowing through 
the winding, the frequencies of which are 
in the proportion of 1:2. They are a 500 - 
cycle and a 1000 -cycle wave impressed on 
the telephone receiver. Figure 3b shows 
that the corresponding sound produced 
with the standard earcap and phone con- 
sists of only one single frequency of 1000 
cycles. This means that the resonance in 
the diaphragm controls the sound vibration 
that there is no chance of producing any 
trace of the beating wave of 500 cycles. 

This result, compared to the same sound 
reproduced with the new earcap, shows in 
Figure 3c that a great improvement in this 
respect is obtained as the original form of 
the combined current wave is reproduced 
approximately with its true form. 

These results were further verified when 
two other frequencies in the proportion 2:3 
are beaten together using a 1000 cycle 
resonance in the diaphragm, when the 
sound was reproduced with the standard 
earcap, which resonance entirely dominated 
the sound. With the new earcap there was 
nearly exact correspondence between the 
sound wave and the original current waves. 

It was found, therefore, that using a 
combined current wave of 500 cycles and 
1000 cycles, or one of 1000 cycles and an- 
other of 1500 cycles beaten together pro- 
duced sounds with the standard earcap 
which remained the same as those from 
a 1000 cycle wave. 

This fact explains why the aural impres- 
sion of reproduction with the standard ear - 
cap is lacking the true lower- frequency 
response when compared to the same im- 
pression of reproduction with the new 
earcap. 

The same experiment was repeated with 
the two earcaps with a 3000 cycle wave 
beating against a 2000 cycle wave with 

THE NEW SYLVANIA 

CHARACTERISTICS 

SHEET! 

Let It Solve Your Tube 
Characteristics Problems! 
No radio service man should be without 
this complete tube characteristics chart. 
It contains the very latest tube character- 
istics information available - information 
that can be found nowhere else. 

COVERS MORE THAN 180 TYPES 
The Sylvania Tube Characteristics Sheet 
suits service men to a "T." It covers 
more than 180 types ... tube types are 
numerically listed . . . characteristics are 
tabulated ... all characteristics and base 
diagrams are arranged on one side of the 
paper -instantly available. Also contains 
full information on the latest types of glass, 
metal and "G" tubes. Folds to pocket 
size -swell for your service kit! 

Best of all, it's FREE! Just fill in and 
tear out the coupon below, and send it to 
us. You'll get your Characteristics Sheet 

. pronto! 

SYLVANIA 
SET -TESTED RADIO TUBES 

HYGRADE SYLVANIA CORP. RN -97 
Emporium, Penna. 
Please send me a FREE copy of the latest 
Sylvania Tube Characteristics Sheet. 

Name 

Address 

City State 
E Dealer Service Man 
E Amateur Experimenter 
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WATT PORTABLE 
SYSTEM WITH 
SLIP -IN CASE 

NOTHING ELSE 
TO BUY - READY 
FOR OPERATION 
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GET in on the ground floor of the corn- 
ing P.A. Boom with Lafayette -There 

are a dozen opportunities for sales and 
rentals right in your community. Start 
pushing P.A. now and -build a bankroll 
the easy way -the Lafayette P.R. way. 

WHOLESALE RADIO SERVILE [OA 
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WHOLESALE RADIO SERVICE CO., INC. 
100 Sixth Avenue New York, N. Y. 

Rush FREE catalog No. 68.2J7 [J 

NAME 

ADDRESS 

CITY STATE FREE 
MMMMM 
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SERVICE WORK 
with lifL iaidi ì flf f 
"GADGET TWINS° 

"HOME RADIO" 
and "AUTO RADIO" 

Pocket Trouble Shooters 
Have you seen Ghirardi's two brand new time- 

saving pocket trouble- shooter "Gadgets "? They'll 
sloe you hours of servicing time, for they tell you 
just where the trouble spot may be and what test 
to use for every kind of trouble symptoms you'll 
ever find. All in haft a minute! His HOME 
RADIO Gadget is completely revised and enlarged. 
with loads of fresh data. The AUTO RADIO 
Gadget, with lots of brand -new trouble- shooting 
dope, is Just in time for summer auto -radio service 
work. Gee 'em both -they're great little money- 
makers! Tear out this ad, pin a dollar to it with 
your name and address, and mail TODAY to- 
RADIO & TECHNICAL PUBL. CO. 
45 Astor Place, Dept. RN -97, New York 

(Foreign -60e ea. $1.20 for the pair.) 

MONEY -BACK GUARANTEE! ,g 'OR 
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the same results. The new earcap gave a 
much truer reproduction than the old. 

The added perfection in headphone re- 
production of audible signals obtained with 
this new earcap should, therefore, prove of 
considerable value in the future manufac- 
ture of aids for the hard -of- hearing and 
for telephone receivers for many kinds of 
communication traffic such as commercial 
telephones, interior house telephones, tele- 
phone dispatching systems, dictaphones, 
monitoring head -sets and for individual 
radio reception or for use in aviation as 
well as in scientific apparatus, medical 
stethoscopes, etc. 

Amateur Observer 
(Continued from page 150) 

FB8AB, PAOCE, PAOJMW, PAOKV, 
PAOQL, VO3X, ZL1HY, ZL2DS, ZL2FZ, 
ZL2II, ZL2JD, ZI.2MN, ZL2QA, ZL2SM, 
ZL3FZ ZL4FK, YN1IP, HP1A, OA4AL, 
OA4A, SPIAO, SP1LM, K4EJF, K4SA, 
C1'1AY, U2NE. 

By Roger Legge, Jr., 45 Bodine, University of 
Pennsylvania, Philadelphia, Pa., on 40 meter 
'phone: EA8AP, EA8AS, EA8AK, EA8AE, 
EA9AH, EA9BJ, F8MG, EA4PN, OA4C, 
HCIFC, HC1FG, LU4BC, HC1PM, HK3BK, 
HK3RO, HK3JA, HH2G, HH2X, HI1C, HI2K, 
HI2T, HI6F, HI8X, HI9I, HI9R, HI7I, 
VP2CD, YN2LT, TIIAF, TI2RS, TI2RC, 
TI2RT, T12OFR, TI2RM, TI3AV, TI5RC, 
TISRG, TI6AN, YVIAA, YV1AB, YVIAD, 
YV1AI, YV1AP, YVIAH, YVIAM, YV3AA, 
YV3AE, YV4AB, YV4AC, YV4AF, YV4AG, 
YV4AK, YV4AM, YV4AN, YVSAA, YV5AE, 
YV5AG, YVSAJ, YV5AZ, YVSABB, YV5ABD, 
YVSABE, YV5ABJ, YV5AIìN, YB5ABQ, 
1'VSABI. 

On 20 meter 'phone: ZEIJR, ZT6AL, ZS6AJ, 
ZU6P, ZS2N, ZS2X, FT4AG, OQSAA, 
CN8MB, SU1KG, SU1CH, EA9AH, VU2CQ, 
PK1MX, CP1AA, CXICC, CX2AK, SVIKE, 
SM5SV, CT2AB. 

On 10 meter 'phone: ON4KD, F8VS, F8RR, 
GSKH, G5BY, GSBM, GSJW, GSAU, G5SY, 
G5ML, G6VX, G6LK, G6CW, G6DH, G6WU, 
G6GS, VO1J, HI7G, K4DDH, K4DSE, K4EPO, 
K4EJF, K6MVV. 

By James M. Armond, 560 Grier Avenue, 
Elizabeth, N. J., on 20 meters: W1ADM, 
W2DX, W2NB, W2JKQ, W2IVK, W2CZP, 
W2GNS, W2HQB, W2CNR, W2BRO, W2GO, 
W2GIZ, W2CQD, W3FOA, W3BBP, W4EP, 
W4DXP, W4EGN, W4EBW, W4DYP, 
W4CYG, W5BDB, WSBDW, WSUN, WSHJ, 
WSECT, W5ACF, WSFHJ, W6AM, W8NYP, 
W9IMR, W9LBM, W9MHM, W9UVP, 
W9TWD, W9AOM, W9LOK, W9LHF, 
W9BGB, W9RbI, W9TTS, W9AOF, W9BVY, 
W9DYE, W9MCD, W9BFL, W9ODQ, W9KF, 
W9DYZ, W9EKP, W9USI, W9OCG, CE3DW, 
CE3EW, CO2HY, CO2JJ, CO2JV, CO2KL, 
CO2KY, CO2LY, CO20V" CO2WW, C070X, 
C08OG, CO8YB, CX2AÌ, EA8AE, G2PU, 
G5J0, GSML, G6ML, HISX, 11I7G, HH2B, 
HHSG, HK1GK, HKIABM, HK3AC, HK3JA, 
HK4AE, HP1A, HR2A, LU1DA, LU1QA, 
LU2CH, LU4BH, LU4BM, LU7AC, LU8AB, 
LY1HB, OA4AK, OA4AL, PAOBE, PAOFP, 
PAOGN, PAO1DW PY8AD, SM7UC, SP1HH, 
TI3AV, TI3KP, ElLI, VE2DC, VE2GO, 
VE2MC, VE2ADP, VE3GS, VE3YY, VE4IF, 
VE4FH, VE4LH, VE4OG, VE4QV, VE5AK, 
VE5FO, VOII, VO1J, VO1P, VOZZ, VP9R, 
VP3BG, VP6YB, XE1AX, XE2AH, XE2FY, 
XE3AQ, YN1HS, YVIAP, YV4AA, YVSAB, 
YVSABE, YV5AM, YV5AK. 

By Jose Ruiz, 328 B. Aviles, Manila, Philip- 
pine Islands, on 20 meters: ZS4J, W6E2H, 
W6NR, CE3AW, CE1A0. 

By Elmer R. Fuller, 61 Shenango Street, 
Binghamton, N. Y., on 20 meter 'phone: GSML, 
EI3J, GSPP, HK3JA, ON4AK, W7EHJ, 
W7FU, W7BAH, VP9R, W7EKA, HC1FG. 

On 40 meters: YN4A. 
On 75 meters: TI2WD. 
By P. L. Stiles, 20 Temple Sheen Rd., East 

Sheen. London, England: GM6RV, CT1OO, 
GM2DI, G6BY, SU1KG, YI7NN, SUISG, 
G6XP, G2PU, G6AG,. FBGY, G6IW, GM6UU, 
G8PH, G8NA, GM8MW, EI2M, W3ADO, 
W8MOL. 

By Thomas P. Jordan, 1523 N. Main Avenue, 
Scranton, Pa., on 20 meter 'phone: LU8AB, 
LU2AJ, LU1QA, LU7AC, G6XR, G6ML, G5SP, 
G5ML, GSSA, G8LX, HK3JA, HP1A; CE1AH, 
CE3DW, CX2AK; OA4N, HI7G, VE1A0, 
VEIBR, VPSBZ, VP3BG, VO2Z, CO2LY. 

On 10 meter 'phone: VPSBZ. 
By Earl G. Marshal, 936 Maboning Road, 

North East Canton, Ohio, on 20 meter 'phone: 
V3AKT, VP9R, G6TG, VECNX, OA4AK, 
V32CA, W2GFC, WITW, WIDGH, WIBAY, 
W2JKQ, W2SA, W2NXY, W3DPC, W3CHY, 
W4CPE, W4ASE, W4BYY, W3BWR, W4AUT, 
WBLEW, W9BXT, W9XM, W2HFS. 

On 75 meter _phone: W8LEK, W8BZ, 
W8KYA, W8KS, W80X, WBLBR. 
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Oscilloscopes 
(Continued from page 139) 

measuring percentage of modulation and 
checking other operating characteristics of 
his rig. 

For service work the usefulness of the 
instrument is practically unlimited. Prob- 
ably its most common use will be found 
in receiver alignment and on this applica- 
tion it is employed in conjunction with 
the RCA model 150 oscillator. A few of 
the instrument's outstanding features in- 
clude: high sensitivity, providing a full - 
sized image with 1.75 volts (RMS) in- 
put; vertical and horizontal amplifiers 
with individual controls, rated flat over a 
range of from 30 to 10,000 cycles; a linear 
timing axis in the same range; small spot 
diameter for sharp focusing and individual 
centering controls. Five tubes are employed 
consisting of one 913, one 885, two 6C6's, 
and one 80 type rectifier. 

An Ultra- Modern Oscilloscope 
THE Bendix model 3710 oscilloscope 

(see No. 7) has been carefully designed 
and constructed to provide an economical 
and compact instrument capable of per- 
forming a wide variety of tests. The 
cathode -ray tube is recessed at an angle 
below the surface of the front panel, 
eliminating the necessity of an attachable 
shield to keep strong external light from 
dimming the screen image. This modern 
construction provides an image of greater 
brilliancy at lower voltage, adding to the 
life of the tube. The angle mounting also 
places the tube more nearly at average eye 
level for greater convenience in use. A 
removable reference screen with engraved 
lines is mounted over the tube screen. The 
rated range of the sweep circuit extends 
from 15 to 20,000 cycles and employs the 
type 885 gaseous discharge tube. Vertical 
and horizontal amplifiers are provided, de- 
signed to enable satisfactory observation 
of frequencies up to 200,000 cycles with 
good definition. The following tubes are 
supplied with the instrument: two type 
6C6's, one type 885, two 80's, and a 913. 
The unit presents an attractive appearance. 
The modernistic case is of welded metal 
construction and is fitted with a special 
leather handle for ease in carrying. 

L' 

New 913 Oscillograph Kit 
EXPERIMENTERS, amateurs and ser- 

vicemen will be interested in hearing 
that the Transformer Corp. of America 
have just made available a complete kit 
of parts for constructing a midget cathode - 
ray oscillograph using the 913 tube (see 
No. 8.) The kit includes all the necessary 
condensers, sockets, transformers, a mod- 
ernistic- l000king cabinet and everything 
necessary to build the complete instru- 
ment. Each kit is accompanied by a set 
of instructions and diagrams. A few of 
the technical features of this new design 
include a wide -range vertical amplifier, 
saw -tooth oscillator with frequency con- 
trol, built -in power supply, and complete 
facilities for handling all the usual cathode - 
ray applications. Eight controls are easily 
accessible and clearly marked on the front 
of the specially etched panel. The built - 
in sweep circuit uses a type 885, in con- 
junction with a limiting tube, a type 6K7, 
the vertical amplifier employs a 6J7 and 
an 80 type is used in the power supply. 

2 -Inch Tube in New Turret 
Type Mounting 

THE new Triplett model 1690 oscillo- 
scope (see No. 9) employs the new 

type 24XH 2 -inch cathode -ray tube. The 
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instrument meets every requirement of the 
servicing engineer for the visual study and 
adjustment of receiver circuit problems and 
in addition, has invaluable applications 
in radio transmitter, sound equipment, in- 
dustrial and educational fields. The cath- 
Dde -ray tube is fitted in a novel turret - 
type mounting that can be moved up or 
down or to either side for adjustment to 
an angle in direct alignment with the 
user's line of vision. The device incor- 
porates separately controlled resistance - 
coupled vertical and horizontal amplifiers. 
Both vertical and horizontal plates can be 
directly coupled with amplitude control, or 
through amplifiers with amplitude control. 
The linear sweep range is 15 to 20,000 
cycles. Sweep, (either internal, external or 
60 cycle) may be applied through ampli- 
fiers or direct with amplitude control for 
study of r.f., a.f. and other phenomena. 
The tube complement comprises a type 
25Z5, one 885, one 6J7, one 6C6 and a 
24 -XH cathode -ray tube. The black leath- 
erette- covered carrying case measuring 
6Y8 by 12 by 151/2 inches has a handy 
compartment for accessories. 

The "X -Ray" of Radio 

EXCEPT 
for physical size and screen 

area, the new Clough -Brengle model 
105 midget oscillograph using the 913 tube 
(see No. 10) is the exact electrical dupli- 
cate of their larger model CRA instrument. 
All the performance features have been 
retained in the new low -cost, midget os- 
cillograph, such as the following: linear 
sweep circuit, separate high sensitivity 
amplifiers for both horizontal and vertical 
inputs, synchronizing circuit and beam cen- 
tering control. This new service tool affords 
complete facilities for countless oscillo- 
graph applications in modern receiver 
servicing procedure. Its portability adds 
greatly to the facility of making cathode - 
ray studies of amplifier and transmitter 
conditions. Modulation checking at wave- 
lengths as short as 5 meters can be made. 
When employed with their model 79B 
audio oscillator, frequency response, dis- 
tortion, modulation, etc. can be accurately 
and quickly investigated. It is supplied 
complete with an adjustable calibrated 
screen and light shield and incorporates a 
Bedell sweep circuit with a special corn - 
pensated amplifier. The sweep circuit range 
is from 15 to 30,000 cycles permitting 
observation of wave forms at frequencies 
up to 300,000 cycles per second. The 
specifications show that both amplifiers 
are rated flat to 100,000 cycles. Additional 
features are: input sensitivity, .68 RMS 
volts for full- screen deflection, two sep- 
arate transformer windings, two rectifiers 
and two filter systems for the C.R. tube 
and amplifiers. 

Compact Unit for the Amateur 
THE National model CRM oscilloscope 

(see No. 11) was designed especially 
for amateurs. "Hams" are realizing more 
and more that cathode -ray oscilloscopes are 
extremely useful for the investigation of 
transmitter conditions. This instrument 
is a simple, compact unit employing but 
two tubes, the 913 cathode -ray tube and 
the type 6X5 which is used as a half - 
wave rectifier in the power supply. The 
power unit furnishes operating voltages to 
the 913 tube and also a 60 -cycle horizontal 
sweep circuit. Horizontal and vertical am- 
plifier voltages, where required, are sup- 
plied externally. Controls are provided 
for brilliancy and focus, a potentiometer 
for controlling the amplitude of the hori- 
zontal deflection, and a built -in 60 -cycle 
sweep. The latter is particularly convenient 
as it permits checking transmitter opera- 
tion with no connection other than a pick- 
up coil. 

Low -Cost Kit 
THE latest Superior Instruments Com- 

pany's type OS -10 oscilloscope (see 
No. 12) is equipped with an adjustable 
hood for the type 913 cathode -ray tube, 
so that patterns can he viewed and 
analyzed without eye -strain. This instru- 
ment can be supplied either completely 
wired, ready for operation, or in kit form. 
The dimensions of the cabinet are 7/ x 10 
x 10% inches. A neon -tube sweep circuit 
is employed. The five tubes utilized in the 
instrument are two 57s, one 80, one 913, 
and one G. E. neon tube. 

Condenser Kit for Midget 
Oscilloscope 

THE Aerovox Corporation announces a 
special kit of condensers for the con- 

struction of the new Thordarson low -volt- 
age, cathode -ray oscilloscope kit. The kit 
comprises 18 condensers of the various 
types, specified capacities and voltage 
ratings called for in the building instruc- 
tions folder. Some of the units have to 
meet very close capacity tolerances because 
of the critical nature of the oscilloscope 
circuits. 

For Servicemen, Experimenters 
and Amateurs 

The Jackson model 521 cathode -ray os- 
cillograph specifications show that the in- 
strument is equipped with a self- contained 
amplifier for the vertical deflecting plates 
to provide high sensitivity for radio testing 
and servicing. The approximate input sensi- 
tivity of both the horizontal and vertical 
plates is 40 volts per inch (r.m.s.). How- 
ever, with the vertical amplifier in service. 

the vertical sensitivity my be adjusted as 
high as 1.0 volt per inch. Amplifier gain 
is varied by means of a control marked 
directly in units of 0 to 40. The ampli- 
fier is designed to give a nearly flat re- 
sponse characteristic up to 100,000 cycles. 
A horizontal time axis of 60 cycles is pro- 
vided which may be used with the voltage 
under test connected to the vertical ampli- 
fier or directly to the vertical plates. 

Movie Sound 
(Continued from page 142) 

troubles are those common to theatre 
equipment and the audio channels of radio 
sets, such as open biasing resistances, trans- 
former windings, defective condensers, etc., 
and will require no particular discussion 
here. Unmatched tubes in push -pull stages 
result in some distortion and frequently 
damage those transformers which have high 
permeability, nickel -alloy cores. The reme- 
dies are obvious. 

It may be well to point out here, in con- 

It's Here at Last! 

A TUBE TESTER 
Set tester combination 

that can't get out of date 
Model 306 

$2195 
We've studied 
every develop- 
ment in tubes 
since radio be- 
gan- looked in- 
to every poten- 
tial change in 
tubes in the 
future - and we're here 
to say that at last you can have a túbe 
tester guaranteed for 5 years against get- 
ting out of date. For the new Depend- 
able Tube Tester is the most flexible in- 
strument of its kind ever produced. 
Tests all glass and metal tubes now in use, and 
in addition has spare capacity for new types in 
future. Tests each section of every Multi- purpose 
Tube as well as individual plates of diodes and 
power rectifiers. Double test of hot cathode leak- 
age by neon lamp as well as by meter. Up to 
250,000 ohms sensitivity. Tests cold cathode 
rectifiers which cannot be tested on many higher 
priced checkers. Full floating filaments -any two 
terminals of every socket available for any volt- 
age filament supply. In addition to all these fea- 
tures, measures resistance, capacity and conden- 
ser leakage. Attractive design -sturdy con- 
struction. 
See your Jobber. Write to Dept. N for Catalog 

RADIO CITY) [PRODUCTS CO. 
88 PARK PLACE 
NEW YORK CITY 

"DEPEND ON 
DEPENDABLE" 

Learn ELECTRICITY 
IN 12 WEEKS -1N COYNE SHOPS 
All practical work on real electrical machinery and 
equipment. No advanced education or exponente 
needed. Lifetime employment help after gradu- 
ad °n. l'l,FinanceYourTraining 
Many get training Bret -- then pay tuition later. 
Write today for all details of my Pay- Tuition- 

,ore A...t4.4 After -Graduation'. plan and how many earn ----- i 
H. C. Lewis. Pres., Coyne Electrical School, 
500 S. Paulina Street, Dept. 67 -82. Chicago, Ill. 

Send big tree book and all details of your plan. 
Name Age 

Address 

CilY Stale 

IMPROVE the Bound 
quality of 
your tele- 

phone receiver to give results of a dynamic 
speaker by attaching JARNAR'J 
EARCAP. 
Immediate delivery for Western Electric. 
Cannonball, Trimm, Kellogg, Solid, 
Globe, Brander, Baldwin, Radio Ear, 
Ambassador, Automatic Electric Com- 
pany 'phones. 
Price ä3.50 each. subject to change with- 
out notice. Specify make of 'phone with 
order. 

Paul larnak. Inventor and Manufacturer, 
Dept. N -9, 65 West 83rd St.. New York City 

AUTO WHIP AERIAL 
TELESCOPE DOOR -HINGE 

for 
Improved Reception 

and Greater Sensitivity 
Highly polished chrome alloy steel. 
Triple plated. Rust proofed. Ex- 
tends from 26" to 51 ". Complete 
with 3 ft. rubber insulated shielded 
lead -in. 3 minutes to install. List 
$2.50. $1.00 for Introductory 
Sample Offer. Write for FREE 
Catalogue. 

GENERAL ANTENNA CO. 
646 E. 75th St., Dept. C., Chicago, III. 
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TRIPLE SEALED 

ELECT ROLYTICS 

Illustrated is an internal -construction view 
of the Type JR "Dwarf- Midget" etched foil 
dry electrolytic. Note the three definite 
seals protecting the capacitor section from 
abnormal temperature and humidity condi- 
tions. 

1- Outside silvered cardboard container. 
2-Wax impregnated inner liner carton. 3- Chemically pure asphalt sealing compound. 
4-Flap of outside container with riveted 

mounting lug. 5- Aluminum foil. (Cathode terminal) 6- Super- cellulose separator. 7- Terminal tab. (Anode) 6- Terminal lead riveted to flap on impreg- 
nated inner liner carton. 

9-Flap of outside silvered container, designed 
so as to relieve any mechanical stress 
placed on terminal lead, thereby eliminat- 
ing open circuits. 

10- Careful construction and chemically pure 
raw materials have reduced to a negligible 
factor destructive corrosion. 

For better results DEMAND C -D ELEC- 
TROLYTICS. Available at all progressive 
distributors. Catalog No. 137A free on 
request. 

CORNELL -DUBILIER CORP. 
SOUTH PLAINFIELD, NEW JERSEY 

TkuAD 
The Radio Tube That Gives 

SATISFACTION 

Triple- Checked for Qualify 

Used by Leading Set Manufacturers 
and Preferred by Expert Servicemen 

A Profitable Line fo Handle 

TRIAD MANUFACTURING CO., Inc. 

PAWTUCKET RHODE ISLAND 

THE QUALITY NAME IN RADIO TUBES 

RADIO ENGINEERING 
RCA Institutes offer an Intensive course of high 
standard embracing all phases of Radio. Practi- 
cal training with modern equipment at New 
York and Chicago schools. Also specialized 

courses and Home Study Courses under No 
obligation" plan. Catalog Dept. RN -37. 

RCA INSTITUTES, Inc: 
.4 Radio Corporation of America Service 

75 Varick St.. New York 1154 Merchandise Mart. Chleag 

05) S P1`G TRIMM PHONES 

For information write Dept. R -2 

TRIMM RADIO MFG. CO. 
1770 BERTEAU AVENUE, CHICAGO, ILLINOIS 

nection with power amplifiers which have 
a separate power supply that many shut- 
downs, due to blown filter condensers, can 
be prevented. Disconnect the entire filter 
block and operate, temporarily, without 
the condensers. Replacement of the con- 
densers, after the trouble has been found, 
is frequently a difficult task because of the 
lay -out of the amplifier. To be able to 
save a show by quick, even if unorthodox, 
action is a commendable characteristic in a 
serviceman. Cases are on record where 
such drastic measures as cutting out the 
entire plate supply system and operating 
temporarily on "B" batteries -admittedly 
at some expense ! Compared to losing the 
show, the cost was negligible and the re- 
sultant good -will was of no little value. 

Theatre owners have been paying com- 
pulsory service charges for so long that 
their relief from this expense will make it 
difficult to sell a routine inspection and ser- 
vice. The large theatre chains have their 
own engineering and maintenance personnel. 
It will be the independent owner to whom 
the serviceman must look for his business, 
taking it as he takes radio repair and ser- 
vice business when something goes wrong. 
However, if union regulations and city laws 
do not prevent, it will not hurt in the least 
to visit the projection room of such theatres 
whose owners evince interest hi having 
someone on whom they can call in an emer- 
gency. When the time comes for making a 
charge, make it an honest charge! Theatre 
owners are sick -and -tired of being consid- 
ered "suckers" and any attempt to over- 
charge will quickly be resented. Theatre 
men by now have an excellent idea of how 
much the materials cost and how much a 
job is worth. 

For some supplies, such as mechanical 
parts discussed above, the theatre owner 
will undoubtedly have a reliable source of 
supply. However, the serviceman who in- 
tends to go in for all phases of service will 
find it necessary to establish contact with 
a theatrical supply house. (There are many 
reliable concerns and, as in radio, many 
that are the direct opposite). When mak- 
ing contact, it will be well to impress upon 
the supplier the fact that orders must be 
shipped promptly. These supply houses 
are accustomed to expediting orders to 
theatres but may be inclined to let slide 
an order from -to them -an unknown. 

A Service Career 
(Continued from page 136) 

6 -inch wire- cutting pliers, electrician's knife 
and a hand drill. 

In the majority of instances, equipment 
will be acquired during the course of train- 
ing, and will not, therefore, represent a 
single outright expenditure just before 
opening up shop. Thus the cost of equip- 
ment will not usually be considered in 
estimating the minimum capital with which 
one may embark, with reasonable assurance 
of success, upon a radio service career. 
However, when all or part of the equip- 
ment must be purchased, the required 
capital must be increased to cover it. 

The smallest amount of money that will 
carry one through the formative stages of 
building up a radio service business will 
vary greatly with circumstances. To get 
anywhere at all, we must assume that the 
serviceman is starting pretty much from 
scratch, and has no other source of income 
or means of support. On this basis, the 
absolute minimum capital can be deter- 
mined as follows: 

Estimated living expenses for 8 
months $ 

Estimated overhead for 8 months $ 
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Advertising budget for 8 months.. 35.00 
Stock of spare parts 90.00 
Stock of tubes 75.00 

Total 

The above table is arrived at on the 
assumption that the serviceman will be 
able to make a living in radio servicing 
after he has been established for one year. 
Usually this is the minimum time in which 
this happy condition is likely to be realized 
-and yet it should be possible with am- 
bition, initiative, sidelines and plenty of 
indefatigability -the best of all abilities. 
It is figured that the business will make 
enough over the initial eight months to 
carry it, with the help of an ever -increasing 
income, over the remaining four months 
of the year and out of the red. 

Living expenses will obviously vary with 
the individual. So will overhead. If you 
must rent a shop in a good location, your 
overhead may be high. If on the other 
hand you are operating from your home - 
a cellar or attic shop -overhead will be 
minimized, but something should be figured 
in for electricity and telephone. This is 
only sound business. 

About 60- percent of all servicemen oper- 
ate from their homes. A service bench 
built into a spare corner of the home is 
shown in the accompanying illustration. 
The cost of lumber for this sturdy bench 
was $2.57, and the fixtures 76c. Equip- 
ment in view is the Triplett Model 1540 
Multi- purpose tester and a Hickok all - 
wave oscillator. 

Some means of transportation, preferably 
a car, is almost indispensable. The family 
car, or an old second -hand purchase will 
suffice until the business begins to support 
itself. 

The advertising budget covers newspaper 
advertising, manufacturers' literature with 
your own imprints, stationery, hand -outs, 
circulars, signs, displays, etc. By accepting 
the co- operation proffered by the manu- 
facturers, this budget can be stretched to 
an amazing distance. 

The average serviceman carries a stock 
of spare parts valued at $130.00 and a tube 
stock of $90.00. However, this can be cut 
as indicated when starting up. Advertising, 
on the other hand, cannot be reduced. 
Rather it should be increased during the 
initial months in business. 

If the serviceman has another source of 
income, or lives with relatives, these factors 
may tend to lower the minimum capital. 
In an extreme case, such as a young>L 
living with his parents and maintaining 
the shop at home, the minimum capital 
need only cover parts, tubes and $10.00 
for advance advertising. These three items 
are basic minimum capital requirements 
and hold regardless of other sources of 
income and the extent to which living 
expenses and overhead can be reduced. 

If the prospective serviceman cannot 
meet his particular minimum -capital re- 
quirements, his best recourse is to seek 
employment and service in his spare time 
-rather than attempt full -time servicing 
against these very heavy odds. If he can 
obtain a position as employed serviceman 
with some radio concern, so much the 
better, as the experience and contacts will 
be extremely beneficial to him. And it will 
be wise to stick to the job until he has 
saved well over the minimum capital re- 
quired to start business "on his own." 

The "Ham" Shack 
(Continued from page 145) 

insufficient space, but are are mounted on a 
small panel adjacent to the transmitter and 
equipped with plugs so that the current in 
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Edition One, ten thousand copies, 
GONE! Edition Two, GOING FAST! 
That's the record of "34 Lessons in 
Radio and Television" in a nutshell! 
And, it's the "inside" story that is 
causing the great demand for this book 
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any one of these four circuits may be 
measured. Two meters will suffice -one 
0 -25 milliampere and one 0 -200 milliam- 
pere ranges. 

Construction of the transmitter is not 
difficult providing adequate tools are avail- 
able. In making the holes for the sockets 
in the chassis, a socket punch will be found 
to facilitate construction. Two or three 
blows with a hammer will knock out a 
clean -cut hole. Incidentally, the socket 
for the 802 is a large 7 -prong affair and 
requires a slightly larger hole than the 
others. 

After the chassis is laid out and all the 
holes are drilled and punched, all parts 
should be mounted on the chassis. This 
done, the wiring should be begun, begin- 
ning with the oscillator and working 
through to the final amplifier. 

All leads should be made as short as pos- 
sible. If this is done it is even possible 
to operate the transmitter on 56 mega- 
cycles, although it was not designed pri- 
marily for operation on this band. If the 
schematic wiring diagram is followed care- 
fully and the parts are laid out as sug- 
gested, the constructor should have no 
difficulty in building this transmitter. 

In making connections to the coil sock- 
ets, the most convenient terminals should 
be used. 

There are a number of interesting points 
in this transmitter. .The 6C5 is an excel- 
lent crystal -oscillator tube and provides 
more than sufficient excitation to the 802. 
The plate of this tube is parallel fed, thus 
keeping the plate voltage off the coil and 
condenser circuit. The cathode end of the 
tank. coil is connected directly to the buffer 
grid. Measurements showed that with only 
12 milliamperes current on the plate of the 
oscillator at 250 volts, the rectified grid 
current in the control grid of the 802 was 
slightly more than 3 milliamperes. The 
802 requires only a half -watt of driving 
power when used as a buffer tube. 

The 802 is used as a tetrode; that is, 
the suppressor grid (grid No. 3) and the 
screen (grid No. 2) are connected together. 
Voltage for the suppressor and screen is 
obtained through a dropping resistor of 
25,000 ohms which is by- passed to the 
cathode by a .002 mfd. mica condenser. 
Cathode bias is used. This is obtained 
from a 2,500 -ohm, 10 -watt resistor in se- 
ries with the cathode and ground, and is 
by- passed by a .01 -mfd., 400 -volt paper 
condenser. Incidentally the shield in the 
802 is connected directly to the cathode at 
the socket. Also the No. 2 and No. 3 
grids are connected together at the socket. 

Reduced voltages for both the oscillator 
tube plate and the buffer plate are ob- 
tained by a voltage- divider of 100,000 ohms 
mounted from front to back across the 
chassis. The 50 -watt size will just fit nice- 
ly in the 7 -inch chassis if the horizontal 
portion of the mounting angles are cut off 
and new holes are drilled through the ver- 
tical section of the brackets. These are 
bolted at both the front and back to the 
chassis. 

Three hundred volts is applied to the 
plate of the 802. This value was arrived 
at as an optimum value which will supply 
adequate excitation to the amplifier at all 
frequencies. The control grid voltage 
(Grid No. 1) should be slightly less than 
minus 60 volts; the screen -suppressor volt- 
age 100 -volts positive. 

The 802 is capacity- coupled to the 807 
amplifier stage by means of a 100 -mfd. 
mica condenser. In wiring the two ampli- 
fier tubes in parallel, jumper wires should 
be connected between the plates (caps at 
top of tubes), grids, screens and cathodes. 
In the control grid home -made suppressors 
to prevent parastatic oscillations are used. 
These consist of small 1 -watt, 100 -ohm re- 
sistors around which are wound ten turns 
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VOL 
HIGH-VOLTAGE 
CAPACITORS 

Handy, inexpensive oil - 
filled capacitors for high - 
voltage filter circuits. 

Compactness due to new 
exclusive HYVOL - the 
super- dielectric oil. 

Inverted screw mount- 
ing. No larger than ulr- 
ual electrolytic conden- 
ser. 11/2" dia., either 23f4" 
or 41/2" tall. 

By use of insulating 
washer, grounded can 
may be insulated from 
chassis. 

.5 to 4 mfd. 600, 1000 and 
1500 v. D.C. working. 

Conservatively rated. 
1. Cool operation. Long life. 
Pi A lot of capacity for lit- 

tle money. 

New CATALOG: Big. Startling. 
32 -page book. Just issued. Ask local sup- 
plier or write us for copy, TODAY. 

CORPORATION 
70 Wa^üinyton St. : : Brooklyn. N. Y. 

The great Coyne Shops in Chicago have a world -wide 
reputation for training ambitious fellows for this big -pay 
field in only 1.2 weeks. Then you get lifetime graduate 
employment service. By my new plan YOU can take 
advantage of their wonderful method of learning -by -doing 
NOW -no need to lose time and money while you strive 
and save to raise the necessary tuition. 

-1 WILL FINANCE 
YOUR TRAINING 
I have a plan where many get 
training first. Then they have 
over a year to pay for their train- 
ing in easy monthly payments, 
starting 60 days after the regu- 

, 

lar 3- months training period is 
over, or .5 months from the day 
they start school. If you will write 
to me at once I will send you com- 
plete details of this sensational new 
plan. together with the Big Free 
illustrated Book telling all about 
COYNE and how many earn while 
learning and training you can get 
there without 
bookstudyor ,(tt 

useless theory.a. 
COYNE ELECTRICAL SCHOOL 
800 S. Paulina Street, Dept. 67 -81, Chicago, Illinois 

MR. H. C. LEWIS, President 
Dpt.67_81, S00 S. Paulina St., Chicago, Ill. 

Send me all detail. of o "pay- tuition -after -graduation" 
plan and your big FREE catalog. 

NAME AGE. 

' ADDRESS 

I CITY STATE 

L 
IDLAND'S 

E A ß N 
RADIO TELEVISION 

Color -Coded Extension Training Ota you for better radio Jobe 
Prepares for future television p ortunities. Backed by 

5000 -watt Columbia baste network broadcasting station, 
KMn Graduates qualified to take Government operator's 
license enanos. Lifetime e employment service. All foresee 
e quip eat ihr home laboratory ' experiments Incoisheat 
90 illustrated lessons, 10 laboratory nuals. After 'home 
training." bus ticket to Kansas City for 4 eeks' Intensive 
training in laboratories. Get facts -write for free catalog. 

MIDLAND TELEVISION, he., Power & Light Bldg.. 
110 W. 14th St., Kansas City. Mo. 
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REG. U. S. PAT. 0 F F. 

-F transformers 
for high frequency use 

Designed especially 
for use in ultra -high- 
frequency superheter- 
odynes where high 
sensitivity is an essen- 
tial requirement. 

Wide tunable fre- 
quency range permits 
selection of an inter- 
mediate frequency 
which completely 
eliminates repeat - 
point interference. 

Coupling adjustable 
to provide maximum 
selectivity permissible 
without loss of intel- 
ligibility of speech 
from unstable self - 
excited oscillators. 

A -3500 interstaa 
5500 kc. 

e I.F. for 3000 M. to $4.00 
A -3502 Diode 

keI 
F. for 3000 ke. to $4.00 

C -3550 k.F-0. for 3000 ke. to 5500 $2.50 
Copper Shield We" sq. x 21/2" long 

Aladdin Radio Industries, Inc. 
466N W. Superior Si.. Chicago, III. 

Licensee of Johnson Laboratories, Inc. 

WORN - 
OUT 

DOWN - 
LEADS WITH 

:.. ..... ,r OUTER JACKET 
LIVE RUBBER 

TOUGH 

í8' 
- y HEAVY STRANDED- 

TINNED COPPER 

CONDUCTORS 

LYNCH o 
GIANT KILLER CABLE 

1. Efficient in all weather 
2. Insures greatest signal strength. 
3. Outlasts ordinary down -leads 

by many years 

World's Largest Makers of Antenna Systems 

L. S. BRACH Mfg. Corp. 
Newark, N. J. Est. 1906 

5 TUBE SUPER KIT 
456 K.C. 15 to 50 Meters; 200 to 550 Meters 

Kit r on lists of: I.F. Trans., Var. Condenser Chassis Pan, Coils, Sockets, Padding, Filter and By Pass Condensers, Resistors, Power Trans. and Schematic Drawing. 
All above parta with 61/2" speaker 85.95 
All above parts with 8 speaker $6.95 25% Deposit Required With Order. 

WRITE FOR OUR NEW 8 PAGE FLYER 

ARROW SALES COMPANY 
631 Washington Blvd., Chicago, Illinois 

of No. 20 bare wire spaced slightly be- 
tween turns. These are connected directly 
at the socket grid terminals, one for each 
tube. This arrangement was devised by 
the manufacturer of the tubes for use in 
their transmitters making use of 807s. 

A combination of cathode and grid leak 
bias is used in the amplifier stage. For a 
grid leak, a 20,000 -ohm, 10 -watt resistor 
is employed. The cathodes bias resistor is 
a 200 -ohm, 10 -watt unit by- passed by a 
.01 -mfd. paper condenser. Voltage for the 
screen is obtained by a 5,000 -ohm, 20 -watt 
dropping resistor which in turn is by- 
passed by a similar paper condenser. These 
by- passed condensers are essential, particu- 
larly where the amplifier is to be modu- 
lated. 

A center -tapped, 50 -ohm resistor is con- 
nected across the heater circuit, its center 
terminal being connected to the cathodes 
of the tubes. This is desirable where a.c. 
is used to heat the filaments. 

The plate -tank coils are center -tapped 
and by- passed to ground. This arrange- 
ment facilitates the use of a single- section 
tuning condenser and at the same time as- 
sures neutralization over a wide range of 
frequencies so that, once neutralization is 
adjusted on one band, it will not have to 
be adjusted when changing to another band. 

Four hundred volts are applied to the 
plates of the 807s. When properly adjusted 
and loaded up by an, antenna, the plate 
current should be about 180 milliamperes. 
This is slightly more than 70 watts input, 
a sizeable amount for such a small unit. 
The screen voltage should be about 250 
volts, and the grid voltage about minus 
50. The grid current should be between 
6 and 8 milliamperes. It was found de- 
sirable not to drive the grids of the 807s 
too hard, as this resulted in instability and 
no added gain in output was obtained be- 
yond the optimum value recommended by 
the tube manufacturers. 

Any type of crystal may be used satis- 
factorily in the 6C5 oscillator circuit. Good 
results were obtained from 20 -meter crys- 
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Read Classified Advertising -li Pays 
Advertisements in this section sixteen 
cents a word for each insertion. Name 
and address must be included at the above 
rate. Cash should accompany all classified 
advertisements unless placed by an ac- 
credited advertising agency. No advertise- 
ments for less than 10 words accepted. 
Objectionable or misleading advertise- 
ments not accepted. Advertisements for 
these columna should reach us not later 
than Srd of 2d month preceding issue. 

TECK PUBLICATIONS, INC. 
461 Eighth Ave. New York, N. Y. 

Correspondence Courses 
USED Correspondence Courses and Educational Books 

sold or rented. Inexpensive. Money -back guarantee. Write for Free Catalog listing 4000 bargains. (Courses Bought.) Lee Mountain, Pisgah. Alabama. 
BIG BARGAIN Catalogue Courses 10e. Hanging. 799 Broadway. New York. 

For Sale 
FOR SALE -Webster 20 -watt 6 -volt portable amplifier and public address system complete ready for use. For de- tailed list of equipment write. Rob Roy, Jr., Alexandria, 

Patent Attorneys 
PATENTS -Advice and booklet free. Highest refer- 

ences. Best results. Promptness assured. Watson E Coleman, Patent Lawyer. 724 0th Street. Washington. 
D. C. 

PATENTS. Instruction "How to Establish Your Rights' and form, 'Evidence of Conception" sent Free' Lancaster, Allwine & Rommel. 414 Bowen Building Washington. D C. 

Patents and Inventions Wanted 
INVENTIONS COMMERCIALIZED. Patented or un- 

patented. Write Adam Fisher Company, 278 Enright. 
St. Louis. Missouri. 

Radio Instruction 
COMPLETE TRAINING for all Amateur and Pro- 

fessional Radio Licenses. New York Wireless School. 
1123 Broadway, New York. 

I936 RADIO DATA BOOK 
This large 8" by 11" book includes construction- 
al details for the RADIO NEWS Trap- Circuit 
Tenatuner, Short -Wave Converter and V. T. 
Voltmeter- how -to -build articles on short -wave 
receivers, amateur transmitters and servicing 
instruments -hints and kinks for experimenters 
-short -wave reception aids -and plenty of 
other worthwhile information. Get your copy 
now -send 10e to: Dept. 
379a, RADIO News, 461 
8th Ave., N. Y. C. (Can- ONLY' Ole ada & Foreign 15e). 
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TR-6A6 
TRANSMITTER 

-RECEIVER 

CMAV3DIO 

FOR 5 -METER BAND 
DUPLEX OPERATION 
A complete 5 -Meter Station, including a Re- 
ceiver and Transmitter for DUPLEX break -in 
operation Both units housed in a sturdy black 
crystalline cabinet, with separate tuning dials 
and speaker. 
AMATEUR PRICE $39,75 NET LESS TUBES 

Also A Crystal Controlled Model 
Write for our 1937 catalog 

963 LIBERTY AVE. 30 TWELFTH ST. 
PITTSBURGH, PA. WHEELING,W.VA. 

lìstablished 1910 

CRYSTAL 
HEAD PHONES 

SOUND CELL 
MICROPHONES 

Information on request 
THE BRUSH ' EVELOPMENT CO. 
3311 PERKIN VE CLEVELAND, OHIO 

i 

Radio 
E! 'INEERING 

`allege 

Eleelrkal J Standards 
Maintaining th ugh academic standards of recog- 
nized engineer colleges, the School of Communi- 
cation Engines k offers one and two year extension 
courses in Radio Engineering and Electrical Engi- 
neering. College credit ratings accepted by well - 
known engineering schools for advanced standing in 
Bachelor of Science courses. High School education 
prerequisite. Descriptive bulletin sent upon request. 
NEWTON INSTITUTE OF APPLIED SCIENCE 

Boa 60, Jersey City, N. J. 

-cpA 
w/Clì. 

On b 
freque 
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an made" static with 

Send for complete Ide 

CORNISH WIRE CO., 30 CHURCH S , NEW YORK CITY. 

ELECTRICAL ENGINES 
electrical held. Prepare yourself. Al 

tame. M darn course. So simplified anyone ce 

RADIO ENGINEERING rs'. 
Train. von to Le minor- service . real v 

Experimental kits tunúehed. Diploma m oomple 
Deferred 

! Pend nuick for free aor 
tn magazine,. ram n l etc d 

LINCOLN ENGINEERING SCHOOL, Box 931- 

urses In 
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SEND NOW! 

Lincoln. Nebr. 

RADIO BEGINNE S1 
All installments of "The adio 

Beginner" which appeared in ADM 
NEWS from May 1936 to Junt 1937 
are included in the new boo "34 
Lessons In Radio And Televi lri' 
-together with other valuable uta 
on radio and television which c Id 
not be included in the original s- 
sons due to space limitations. 

This valuable book will gu 
you, step by step, in clear, easy - 
understand language, from the el 
mentary theories of radio to ti 
intricate problems involved in col 
structing modern radio receiver- 

Get your copy of "34 Lessons In 
Radio And Television" now -take 
advantage of our special offer on 
Page 189 of this issue. -RADIO 
NEWS. 

tals -as good as with 75 -meter units. The 
802 also may be used as a doubler or 
quadrupler; this providing flexibility in op- 
eration on the higher frequency bands 
from a minimum number of crystals. For 
instance it is possible to operate on 160 
and 75 meters with a 160 -meter crystal; 
on 40, 20 and 10 with a 40 -meter crystal. 

All of the coils are wound on standard - 
size coil forms (Hammarlund) with the ex- 
ception of the amplifier coils for 160 and 
75 -meter bands. These are large sized 
forms, 2/ inches in diameter. The oscil- 
lator and buffer coils are connected so they 
are interchangeable. In each case the fila- 
ment terminals of the four -prong bases are 
used for the coil connections. This practice 
also was followed in the amplifier coils. 
The center -tap was brought to the "grid" 
terminal of the socket. The coil -winding 
data is shown in the accompanying chart. 

The essential constructional details of 
this transmitter have been covered here. 
Next month in the "Ham Shack," tuning 
and operating details and a report on re- 
sults obtained under practical operating 
conditions will be discussed. 

List of Parts 
1 Terminal chassis, 7 by 13 by 2 inches 
3 5 -prong sockets, Amphenol 
3 4 -prong sockets, Amphenol 
1 7 -prong socket (large), Amphenol 
1 Metal tube socket, Amphenol 
4 .002 -mfd. mica condensers, Aerovox 
3 O1 -mfd, 400 -volt paper condensers, Aerovox 
2 0- 100 -nifd. variable condensers, Hantmarlund 
1 .0001 -mfd. mica condenser, Aerovox 
1 0- 150 -mfd. variable condenser, Cardwell 
1 15 -mmfd. midget variable (with detachable 

plates), Cardwell 
1 50,000 -ohm, 1 -watt resistor, Ohmite 
1 2,500 -ohm, 10 -watt resistor, Ohmite 
1 25,000 -ohm, 20 -watt resistor, Ohmite 
1 200 -ohm, 10 -watt resistor, Ohmite 
1 50 -ohm center -tapped resistor, Ohmite 
1 20,000 -ohm TO -watt resistor, Ohmite 
1 5,000-ohm, 20 -watt resistor, Ohmite 
1 100,000 -ohm, 50 -watt resistor, Ohmite 
4 closed- circuit jacks, Bud 
4 radio -frequency choke coils. National 
Necessary coil forms and hardware 

The PR -15 
(Continued from page 145) 

Calif., incorporates all of these features in 
its design. It is designed primarily as a 
low -cost unit and has all of the 1937 
developments that contribute toward better 
all- around performance. 

The receiver is self -contained in a metal 
cabinet having only the loudspeaker as an 
external unit. It has a frequency range of 
575 kilocycles to 40 megacycles which is 
covered in five bands. The five ranges 
include all of the amateur bands excepting 
five meters and also include police, short- 
wave broadcasting, aviation stations and 
standard broadcasting channels. The five 
bands are: one, 550 to 1,700 -kilocycles; 
two, 1.7 to 5.5 megacycles; three, 5.5 to 
12 megacycles; four, 11 to 22 megacycles 
and five, 18 to 40 megacycles. 

As the name implies, fifteen tubes are 
used, eleven of which are metal types and 
four are "metal- glass" types. The receiver 
circuit is a superheterodyne with two stages 
of radio -frequency pre -selection which use 
6K7s; one 6A8, as a modulator or mixer 
tube; one 6K6G as an electron hetrodyne 
oscillator; one 6K7, as a first intermediate - 
frequency amplifier; one 6L7 as a second 
intermediate -frequency stage and noise-. 
silencer injector tube; one 6Q7 as second 
detector, AVC and first audio stage; one 
6K7 as a noise -silencer amplifier, one 6H6 
as a noise- silencer rectifier; one 6N7 as an 
automatic -threshold tube; two 6V6gs as 
audio- output tubes in push -pull; one 6J7 
as an inter -channel, noise- suppression or 
relay tube; one 6C5, c.w. beat oscillator 
tube and one 5X4G rectifier tube. 

Twelve fontrols are mounted on the front 

High- Powered weorkAoutdoors 

High -Quality 
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for indoor 
musical reproduction 

Type 60 -C Amplifier 
60 Watts Output 

Three Mikes 
Electric -Eye Monitors 

Tremendous power output for large in- 
stallations or tremendous reserve power to 
eliminate "Peak distortion" on music. 

U.S.E.'s new 16 page catalog lists Com- 
plete Sound Systems for every applica- 
tion from a night club to a football stadium. 

Write for No. 107 Catalog 
and proposition. 

United Sound 
Engineering Co. 

Manufacturers of Electronic Equipment 

2237 University Ave. 
St. Paul, Minn. 

Liceuxed by arrangement with E.R. 
P.I. under patents owned and con- 
trolled by A.T. &T. and Western 

Electric Co., Inc. 

THE NEWEST BOOK IN RADIO 
The Radolek 1537 Radio Profit fluide is 

the most complete Radio Parts Ilook ever pub- 
lished. Includes new merchandise shown dur- 
ing the June Radio Show. Over 12,000 parts - 
the right replacement item for every radio that 
you will service -Test instruments, P.A. equip- 
ment, Home and Auto radios, Books, Tools, etc. 

RADOLEK'S SERVICE IS FASTER 
There's no Sit -Omen, Lay -Down, or Slmv- 

Dmrn at Radolek- -Our organization gives you 
what you want when you want it -and at the 
Right Prices. 

AUTO RADIO HEADQUARTERS 
Everything in Auto Radio -Universal con- 

trol heads . Dash mounting adapter Rita 
Auto aerials . Cables and Vibrators. 

Send for your FREE Profit Guide NOW! 

RADOLEK 
601 W. RANDOLPH, CHICAGO, DEPT. B -9 

Send me the Radolek Radio Profit Guide FREE. 

Name 

Address 
Serviceman? Dealer? Experimenter? C 
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MORE MONEY 
THIS SUMMER! 

This amazing new 
FREE BOOK 
shows how! 

NOW there is a new kind of Radio 
training that sets you up for 

business fast -Sprayberry training. 
Many men taking this training are 
making $10- $15 -$20 a week in 
apare time, while they learn. Grad- 
uates are holding dawn good lobs 
paying up to $60 a week. 

Make More Money Quick 
This course is arranged so you get practical lessons right at the start. 
Quickly, you are ready to begin 
servicing sets. Useful job sheets 
show you every step to take -and 
you get the equipment to handle 
these jobs properly. 

No Experience Needed 
Old -timers and new- comers both 
are making money this way. If you 
are a Radio man now, you know now 
is the time to get more training and 
more pay. If you are just about to 
enter Radio, now is the time to 
start training right and earning 
quick. Get the facts, see for your- 
self. Send now for this new free 
book. 

This man sold 
300 tubes In 

3 Months 
Meet Henry Foltz. 
who, while still going 
to High eohooi took 
this sour. and built 

vçe b úfneas of ahis 

DeHe sot so many 
lis for that, 

in addition to the fees 
d 

1months. 

on 

Many men mke up to 
525 week. just in 

e a you? 

Big 

Why 

Big Outfit 
Sent 

If you do not already 
have Radio equip - 

e't. don't let t 
Every- tg thing yoou need comes 

with this big c 
If 

there is a special 
nowe for you. Send 
for full details. 

GET FREE BOOK 

F. L Spráyberry,n President 
25 -K, University Place, N. W. 
Washi ngtton, D. C. 

Please send n without obligation. 
"More Money y in Radio" and complete 
f about your new type of training. 

Name Age 

Address 

City 
(Paste this upon on a penny postcard or mail In 

Lenvelope 
today.) 

State 

J 
"BULLET" MIKES 
. e e New 1938 Models Now 

Ready -Get Details 
When our engineers created the new 
1938 "Bullet" ' dynamic microphones 
they built a line unsurpassed in 
quality and 

re remarkably sensitive. 
rugged and dependable. You who 
appreciate line quality in sound re- 
production ple data on the new 1 Bbullet" line, 
Models TR -5 8. 7 8 and 9 range 
in list price from 27.50 to $90.00. 
There's a model to all your need. 
For complete data and prices, write 
now to Dept IN. 

"BULLET" MICROPHONES 
Made only by 

TRANSDUCER CORPORATION 
30 ROCKEFELLER PLAZA, NEW YORK 

DEALDIRECT...FACTORY 
PRICES! Many models to se- 
lect from:AC- DC;All -Wave; 
Farm seta that operate like 
city radios( Your name and 
address on postcard brings 

innco ors FREE. Get details 
of 80 -DAY TRIAL plan and 

proposition! 
RADIO CO. 

Dept. A -9, DEARBORN. MICHIGAN 

A whole shop full of tools in 
one. Does away with slow 
hand work. Plugs in any light 
socket AC or DC, 110 w 

13,000 r.p.m. Uses 200 
different accessories - 
grinds, polishes. routs, 
drills, cuts, carves. sands, 
saws, sharpens, engraves. For 

Faster 
Better Jobs 

Get A Demonstration 
at Hardware.Dept.Stores, 
Tool Dealers or order on 
10 Day Money-BackTrial. 

arie up postpaid. 3 
Accessories Pleasure and Profit with aHan- " Accessories Free. Deluxe Z dee.,.Eesfwnrkines lansformak- Model 518.50. with 6 Ac- Sing many interesting and unusual Catalog Free. projecbn 25c, alampa or coia. 
CHICAGO WHEEL 3 MFG. CO, Mel W. Monroe, Dept. AB, Chicago 

CRAFTSMAN 
Project Book 

panel. These include the main tuning dial 
and its vernier drive. The main tuning 
control which operates a 4 -gang 8- section 
type (split- stator) tuning condenser is 
mounted at the center of the front panel. 
This dial is controlled by a mechanical 
band -spread mechanism that provides a 
ratio of 25 to 1. In addition a separate 
vernier drive, that gives a tuning ratio of 
400 -1, is provided. 

Other controls on the front panel are: 
tone control and AVC switch, communica- 
tion switch for standing by during trans- 
mission periods; crystal filter switch, phas- 
ing control, audio volume control, band 
selector switch, manual a.v.c. switch, beat - 
oscillator switch, "silent between station" 
switch, noise -suppression control and beat - 
frequency oscillator pitch control. 

One of the interesting electrical features 
on this receiver is the crystal -filter design. 
This circuit is equipped for two different 
adjustments -one for 'phone reception and 
the other for telegraph reception. The for- 
mer which is designated as a "band -pass 
type" permits continuously variable band- 
width from approximately 10 to 2 kilo- 
cycles. The other crystal arrangement is 
the conventional series parallel unit that 
affords the high degree of selectivity for 
c.w. reception. The crystal components are 
separately shielded. 

Another feature is what is described as 
"inter- channel noise suppression" which 
provides "silence between stations." This 
unit may be switched in or out of any 
band at will by means of the control on 
the front. It may be adjusted to open on 
a signal of any "R" strength and useful 
when it is desired to keep the receiver 
tuned to a given station during a stand -by 
period. 

An "R" meter is mounted on the front 
panel, adjacent to the tuning dial. This 
meter is an integral part of the second 
intermediate frequency amplifier circuit. 
Another electrical feature of this receiver 
is the noise suppressor which was men- 
tioned under the list of tubes. This silencer 
circuit is designed to- reduce noise caused by 
car ignition systems and electrical appli- 
ances and is particularly helpful in receiving 
stations on the higher frequency bands 
where this form of interference is a prob- 
lem without some suppression device. 

Iron core intermediate -frequency trans- 
formers, tuned to 465 kilocycles, are used. 
These provide a high degree of selectivity. 

The receiver is designed to be operated 
with a 12 -inch external loudspeaker. The 
use of the beam -power tubes in the push - 
pull audio circuit provide ample power for 
all requirements, with excellent frequency 
response. Power, 15 watts with less than 
2- percent harmonic distortion is provided. 
The frequency response is essentially flat 
from 50 to about 8,000 cycles, according 
to the manufacturer's graphs, and flat to 
slightly more than 4,000 cycles when the 
receiver is set for minimum band width. 

Another feature is the inclusion of a 
"push -to- talk" system which consists of a 
jack at the rear of the chassis for break -in 
use. Provision also is made for the use of 
either a doublet type antenna or antenna - 
ground arrangement. 

What's New in Radio 
(Continued from page 137) 

Compact Etched -Foil 
Condensers 

The photograph shows the comparative 
sizes of the new Cornell- Dubilier etched - 
foil type dry electrolytic condenser and the 
equivalent- capacity plain foil unit. The 
new condensers are available in both metal 
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and cardboard containers in capacities 
ranging from 4 to 16 microfarads, includ- 
ing the popular multiple types rated at 200 
to 525 volts. 

New Signal Generator 
The Radio City Products Co., Inc., have 

announced their new model 701 all -wave 
signal generator. The rated frequency range 
is from 125 kc. to 60 mc. with five bands 
covering from 125 kc. to 15 mc. on funda- 

mentais. A five -step ladder attenuator is 
provided, designed to give outputs adjust- 
able from % volt to 1 microvolt. Modula- 
tion at 400 cycles may be employed ex- 
ternally as well as internally. It is low - 
priced yet carefully shielded and ruggedly 
constructed. 

11 -Tube Super with Automatic 
Dialing 

Automatic dialing is one of the out- 
standing features in the Allied "Knight" 11- 
tube receiver shown in the accompanying 

illustration. This set has three tuning 
bands covering a wavelength range from 16 
to 560 meters. Other' features include: large 
color -band dial, 9 watts power output, 12- 
inch speaker, automatic- frequency control, 
and a double push -pull audio system. 

Higher Power for Canada 
Toronto, Canada -The Canadian Broad- 

casting Corporation is planning to con- 
struct two new 50 -kw. transmitters; one 
near Montreal, and the other near To- 
ronto. They are expected to be in opera- 
tion by October 1, 1937. Additional high - 
powered stations are expected to be located 
in the Maritime Provinces and in western 
Canada. 



D -WIDE RADIOS 

PERFECTED ELECTRICTUhING- 

JUST TOUCH BUTTONS 

NO MORE DIAL TWIDDLING - 

ELECTRICALLY AUTOMATIC 

AUTOMATICALLY STOPS 

"SMACK ON TVE STAT ION 

9 TOUCH BUTTONS BRING IN 

9 STATIONS - IN A FLASH 

MAGIC MOVIE 

'lX- CONTINENT 
DIAL 

JUST TOUCH BUT 
ao_TUBE 

LATEST L 
TUNES ITSELF 

gyF1FG TRIC MOTO 

N' 

ONLY MIL'wESTS DIRECT -FROM -FACTORY 
POLICY MAKES THIS AND OTHER SENSATIONAL 
FEATURES ROSSl8LEATAMAZINGLYLOW PRICES! 

30 RAYS 

FREE 
TRIAL 

HERE'S today's radio sensation] No more dial twiddling -no 
mo-e squinting -no more stooping when you tune a radio I 

Just touch an electric button (on top of radio) and its corresponding 
station z ps in ... and the dial STOPS ITSELF automatically on the 
station. All this happens in % second with Midwest Perfected 
ELECTRIC Timing: (1) You touch button -electric motor speeds 
dial tow irds corresponding station; (2; Colorful Bull's Eye darts 
across dial and bcates itself behind station; (3) As dial flashes to 

station, it "hunts" back and forth for an 
instant -and stops itself and winks at exact 
center of resonance. Zip ... Zip ... Zip ... you 
bring in 9 perfectly tuned stations in 3 seconds! 

FACTORY -TO -W 
NEW LOW BASE 

C S 

AMAZING NEW FEATURES G IVE HUMAN PERFORMANCE 
The "Magic Mystic Brain" is just one of 101 
advanced features, many of them exclusive! 
It interprets your touch button signals and 

controls the electric motor. Nine 
contact fingers can be easily set 
to any stations you desire. 
Even a child can do it I 

MAGIC MOVIE DIAL 
Now, you can delight in the worLI's 
finest six - continent overseas reception 
with a range of 12,000 and more miles 
(125 to 20,000 KC.) Note that chassis dial 
shows only broadcast band. Then flip 
6 - wave band switch, and. instantly, five 
additional bands are projected on the dial. 

MAGIC 
MYSTIC BRAIN 

20TUBES FOR PRICE OF 10 
Why be content with an ordinary 10,12 or 14 -tube 
set, when you can buy a 20 -tube Super DeLuxe 
ELECTRIC TUNING Midwest for the same 
money I It will surprise and delight you with its 
brilliant world -wide reception on 6 bands. You 
save 50%-and get 30 days free trial in your own 
home -when you buy direct from the factory at 
wholesale prices. You are triply rotected 
with Foreign Reception Guarantee, One -Year 
Warranty and Money - Back Guarantees. 

TERMS As LOW AS $/.00A WEEK 
Y ou have a whole year to pay for your Midwest on 
the easiest and most convenient credit terms. 
Never before have you been offered so much 
radio for so little money -and on such easy terms! 

D WEST 
WOR 

MIDWEST 
DEPT. BB-111 

RADIO CORPORATION 
CI'1CIflflATl, OHIO, U.S.A 

Send for FREE 40 -page Catalog! 
See for yourself that Midwest offers today's 
greatest radio values! Write for new 1938 
Factory -To -You Catalog showing 40 pages 
of radios, chassis and features -in their 
natural colors. Select the one you like on 
30 days FREE TRIAL in your own home. 

SERVICE MEN: 
Join nation -wide Midwest service 
organization.Writeforfree details 

mioges- .. , ,,; 
...... 

PASTE COUPON ON I - POSTCARD -- - OR WRITE TODAY. 

MIDWEST RADIO 
CORPORATION 
Dept BD-11 Cincinnati, O. 

Send me your new 
F R E E catalog and 
complete details of Address 
your liberal 30 - day 
FREE trial offer. 
(Special offer and 
prices prevail only 
when dealing direct 
with factory by mail.) 

Na me 

Town. State 
User -AgentsMake Easy Extra Money. Check Here for details 

I] Check Here for 24 -page BATTERY catalog 
VIII I1. 



MAXIMUM USABLE 

PITCH CQr 

FEATURES 
*5 to 550 Meters Coverage 

*6 Bands 

*11 Tubes * Wide Range Variable Selectivity * Better Than One Microvolt Average Sensi- 
tivity on All Bands * Improved Crystal Filter Control 

*1000° Electrical Band Spread * "S" Meter 
*13 Watt Undistorted Output * Air- Trimmed R. F. Circuit * Improved Expanding I.F. Transformers 

PLUS A NEW HIGH ORDER OF 

SELECTIVITY FOR GREATER 

STATION SEPARATION . . . 

The New 1938 Super Sky Rider exceeds by as much as 500% 
the most exacting standards for Band Spread on communi- 
cations receivers. Here's an entirely new approach to Band 
Spread design, electrically and mechanically, with an in- 
genious new spiral dial. 

Imagine the sheer pleasure of working the crowded 
bands of today with this revolutionary new band spread, 
which with the outstanding new selectivity of the Super Sky 
Rider permits a degree of station separation on short waves 
that has never been available before. 

This is but one of the new and exclusive features of the 
New 1938 Super Sky Rider that makes it the perfect re- 
ceiver for amateur and professional operators and short 
wave listeners as well. 

Two Stages of Specially Designed Iron Core I. F. 

Ask your dealer about the Hallicrafters' Time Payment Plan. 

Send for illustrated booklet com- 

pletely describing the New 1938 

Super Sky Rider. 

2603 INDIANA AVE., CHICAGO, U.S.A. 
Cable Address, "Hallicraft" Chicago 

"America's Leading Manufacturers of Communications Receivers" 
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Only MIDWEST'S Direct- From -Factory Policy Makes This And 

Other Sensational Features 
"The sensation of the radio world" . . . that's 
what experts said when they saw the amazing new 1938 

MOTORIZED Midwest. No more dial twiddling - 
no more squinting! Now, you can enjoy the luxury of 
radio at its best-you can tune your Midwest by merely 
touching a button You'll be astounded at the lightning - 
like motorized action - just touch a button (on top of 
the radio) . . . and its corresponding station zips in. 

Zip ... Zip ... Zip ... ou can bring in 9 perfectly 
tuned stations in 3 seconds ! All this happens in ' 
second with Midwest Perfected Motorized Tuning: 
(See above illustration). (1 -2) You touch button; (3) 

Electric motor speeds dial towards corresponding 
station; (4) Colorful Bull's Eye darts across dial and 
locates itself behind station; (5) Dial stops itself at 
the station's exact center of resonance and the eye 
"winks" as program comes in perfectly tuned. 

30 "4YS FREE TRIAL - 
Enjoy works s 'H. t Advanced Radio for 
30 Days in Your Home! Don't Risk a Penny! 
Act at once on this unusual factory -to -you offer. W e 
send any Midwest radio you desire to your home. You 
use it 30 days, and compare it with other radios you have 
owned or heard. Then, you can return it to the factory, 
if you wish, without risking a penny. We trust you to 
give the Midwest a fair trial. You are triply protected 
with Foreign Reception Guarantee, One- Year 
Warranty and Money -Back Guarantee. 
18 TUBES FOR PRICE OF 10 
Why be content with an ordinary 10, 12 or 14 -tube set 
when you can buy an 18 -tube Super DeLuxe 101- feature 
Motorized Midwest for the same money. It will surprise 
and delight you with its brilliant world -wide reception 
on 6 bands, and a range of 12,000 and more miles! It will 
thrill you with its marvelous 6- continent overseas reception. 
Secures American, Canadian, Police, Amateur, Airplane, 
Ship broadcasts...and finest Foreign programs. 
You have a whole year to pay for your Midwest on easiest. most convenient credit 
terms. Never before have you been offered so much radio for so little moncyl 

E E ¿ATAtot 

Possible At Amazingly Low Prices! 
The famous Midwest factory -to -you plan, r 
proven by 18 years of success) is just Y`'' 

_ 

as exciting. It enables you to buy at 
wholesale prices - to save up to 50% - 
to make your radio dollar go twice as far - to enjoy 30 days FREE trial in your 
own home -to pay as little as SOc a week 

MN MP 
TERMS 

SERVICE MEN: Join nation -wide Midwest SEND r 
service organization. Write for free detailsII FOR r Il 

MIDWEST RADIO CORPORATION 
DEPT. LSE -ul CIIICInnATl, OHIO, u.s.R 

Imo 

Ai Low As 

50c 
A WEEK! 

Send No Mosey No w! 

PASTE COUPON ON I c POSTCARD-OR OR WRITE TODAY! 

¡ IDWEST RADIO 
I CORPORATION 

Dept. EE -11 Oiaxisuti, 0 

1 Send me your new 
F n E E catalog and 
complete details of Address 
your liberal 30 . day 
FREE trial offer. 
(Specil offer and 

1 prices prevail only 
1 when dealing direct 
`with factory by mail.) 

Name 

Town State 
Usez -Agent sM ake Easy Extra Money. Check Here for datai s 

D Check Here for 1938 BATTERY catalog s 



OTHER COMMUNICATIONS 
RECEIVERS OF THE FAMOUS 
HALLICRAFTERS FAMILY . . . 

THE SKY CHALLENGER 
A 9 -Tube Superheterodyne that has every- 
thing! Covers entire spectrum from 38MC 
to 535 KC (7.9 to 540 meters), everything 
from the increasingly popular new 10 
meter band to the top of the broadcast 
band without a skip. Easy tuning with a 
smooth electrical band spread and 5 Band 
338° Dial. Will outperform any receiver 
in its price class and many costing much 
more. 

THE ULTRA SKYRIDER 
A definite advance in Ultra High Fre- 
quency Reception. Tunes in 5 Meter sta- 
tions with no more trouble than you'd 
find on lower frequencies. Tuning Range 
5.65 to 79.5 MC (3.75 to 53 meters). 4 
Band 338° Dial. 10 Tubes. Built in Noise 
Silencer, Electro - Mechanical Band 
Spread. Iron Core I.F. Transformers. 

THE SKYRIDER COMMERCIAL 
A "professional" type receiver covering 
the frequencies of 100 KC to 11.5 MC 
(3000 to 26.1 meters) on 5 bands with 
splendid sensitivity and selectivity. 1600 
KC. Iron Core I. F. Transformers. Direct - 
Calibrated 338° Main Tuning Dial. Elec- 
tric- Mechanical Band Spread. With the 
Ultra it provides complete coverage of the 
radio spectrum. 

THE SKY CHIEF 
A complete 7 -Tube communications re- 
ceiver with every control needed for effi- 
cient short wave reception, covers all 
frequencies from 18 MC to 540 KC. Amaz- 
ing sensitivity and selectivity for a re- 
ceiver in this low price bracket. Built -in 
Speaker and Hum -Free Power Supply. 

THE SKY BUDDY 
Junior Model Communications receiver 
that's ideal for the beginner and Short 
Wave Listener. Tunes from 545 to 18.1 
MC (16.6 to 555 meters) in 3 Bands. A 
5 -Tube Superheterodyne with sensitivity 
and selectivity that's comparable to that of 
much higher priced receivers. 36 to 1 
Mechanical Band Spread. Built -in Speaker 
and Hum -Free Power Supply. 

e/fiz.1 /We gx / 
1938 SUPER SKYRIDER 

%VI/ 144 
Says WSAPM "I cannot help but congratulate you on this most wonderful _ 

communications receiver: The photos and descriptions of it do * -)t do it r"" 
In my opinion it represents the very best value obtainableatar _e. o W1HWZ 
and W1DFS add "The audio quality surpasses anything we have ever heard. The 
band spreading is the best ever. We heard about 15 Five Meter Stations and could 
read most of them on the `broad' IF position." W9ARA contributes "I have just 
received the SX -16 and it is everything I expected it to be. You are going to sell a 
great many of them." From W3GWP "Vy. fb. Like it very much 73." From the 
6th District, J. C. Heath, Salt Lake City, sends this "Think your bandspread a 
remarkable device and the entire set is built like a precision instrument ". W2BTP 
adds this "Am very pleased with the receiver ". 

*These are but a few of 
the unsolicited comments 
on the New 1938 SUPER 
SKYRIDER. 

OTHER PROMINENT AMATEURS NOW OPERATING 

1938 SUPER SKYRIDERS 
W9UZ 

W7BIS 

W9S1V 

W8MNX 

W5FCI 

W2AOV 

W8PNN 

W9MSH 

W5FZS 

VE1KY 

VE1CA 

WBPLD 

W4DLK 

W9UHZ 

W1SXT 

W1GCD 

W9BLI 

W7C1R 

Write jbr Free Illustrated Booklet Describing the SUPER SKYRIDER and Other Hallicrajtert' Receivers 

All Hallicrafters Receivers now available on Liberal Time Payments. 

the Iiallicra[+ers inc. 
2603 Indiana Avenue, Chicago; I11. Cable Address "Hallicraft" Chicago 

America's Leading Manufacturer of Communications Receivers 

r 


