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NEW 

e 
Triplett is now offering for the test bench the same kind of 

standardization that has made Triplett Master models outstanding 
favorites; a standard size panel to accommodate standard Master and 
DeLuxe models. Testers may be added as required. 

Testers are held firmly in the panel compartments by flexible 
rubber retaining gaskets with compression fit. Instant installation 
or removal of instruments is possible. When in the panel, testers 
give appearance of being permanently installed. 

Laboratory panel cabinets can be bolted together if desired. 
Cabinets are of metal, black wrinkle finish. Size 221/2" x 16" x 5" 

top, 77/e" bottom. 
Provision for lamp at- 

tachment. 

Price of Cabinets. Any 
Model Only $10.00, Deal. 
er Net; Clamp -on Lamp, 
$4.34, Dealer Net. 

Model 1402 Accommo- 
dates Any Two DeLuxe 
Models. 

Model 1403 Accommo- 
dates Anv One DeLuxe 
and Two Master Models. 

Model 1404 Accommo- 
dates Any Four Master 
Models. 

(Illustration shows three 
cabinets bolted together.) 

THE IDEAL 
SERVICING LABORATORY 

0 ;re SSO 
0 

ots Cie* 
. 

$a1 ó 

GO' et9\ 
cose' 

. 

0 
0 1 et \ l JI co it°e\ t'0 ° e e`s;,ted`oQ<ee. 

Oti P:',11/406 
. 4\e eneJntt 

Ne" 
5te c\e 

óe O4 to ° g OS,\eectseoCe 

.b` 

19 

"rPb1 r6 
. e ,s> 

.?c 
Sti O 

O{4 

OG °eJ;<ee 

s 
SaeS ,,t 

03 
Po 

o\ste o\e A e 

QJO oé S 

*Cs l°eF<e oc 
CS' l¢`9 G 

13 10 

Model 1601 

New Triplett DeLuxe Set Tester 
Contained in black leatherette case (as shown) 
with removable cover. Roomy compartment 
for accessories. 

Dealer's Net Price .... $49.33 

Also furnished in black wrinkle finish metal 
case (same as above less black leatherette 
carrying case and cover). 

Dealer's Net Price ... $45.33 

SEE YOUR JOBBER - WRITE FOR 

Any Combinations 
may be made up us- 
ing standard Trip- 
lett 1200 Master 
Units and Triplett 
1600 DeLuxe Test- 
ers. 

1;Fk;;T 
ELECTRICAL INSTRUMENTS 

CATALOG 

THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
1512 Harmon Avenue, Bluffton, Ohio 
Please send me more information on Model 1402; 

Model 1403; Model 1404; Model 1601: 
I am also interested in 

Name 

Address 

City State. 
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h'? á rNON Çocdfo8 
THERE'S DJ C IN BERLIN_ 
THE TENTH FOREIGN 
STATION TONIGHT. RADIOS 

CERTAINLY FUN. 

HELLO, TOM, 
HOW'S EVERYTHING' 

NOT SO GOOD BILL, 
¡ BUT IM STILL PLAYING 

WITH RADIO. HAD 
D J C LAST NIGHT. 
IS RADIO STILL 
YOUR HOBBY TOO? 

NH,TOM, I'VE BEEN TOO BUSY 
MAKING GOOD MONEY OUT OF 

RADIO LATELY TO "PLA 'WITH IT. 

YOURE SURE LUCKY, BILL. 
I NOTICED YOUR NEW CLOTHES 
AND SNAPPY CAR, I THOUGHT 
YOU HAD INHERITED A 
MILLI ON . 

YOU HAVE THE SAME 
CHANCE TOM. ABOUT 
A YEAR AGO i SHOWED 
You A BOOK FROM 

NATIONAL RADIO INSTITUTE 
TELLING ABOUT THE 
OPPORTUNITIES ANO 
FUTURE IN RADIO, ANO 
NOW OTHERS HAD 51/C- 
CEE0E0 THROUGH THEIR 
HOME TRAINING. WELL 

I ENROLLED. 

I'M DOING SWELL IN RADIO. 
MARY AND I ARE TO BE 
MARRIED NEXT MONTH. 
RADIO IS MORE THAN .A 
PLAYTHING. ITS A BIG 
BUSINESS AND GROWING 
FAST. TAKE MY TIP AND 
GET INTO RADIO NOW, TOM! 

IF BILL 
SUCCEEDED 

I CAN 
TOO: 

THEN I CAN MAKE 
REAL MONEY 
SERVICING 
RADIO SETS. 

OR INSTALL AND 
SERVICE LOUD 
SPEAKER SYSTEMS 

OR MAKE GOOD 
MONEY IN ANYONE 
OF THE MANY 

OTHER NEW AND 
GROwI NG BRANCHES 

OF RADIO. fro GOING 
TO SEND FOR. 
THAT FREE BOOK 
RIGHT Now / - OR OET A 

JOB IN A 
BROADCASTING 

STATION__ 

YOU CERTAINLY 
KNOW RADIO. 
MINE NEVER 
SOUNDED BETTER 

7-1 

H.R.I TRAINING 
CERTAINLY PAYS, 
1 JUST STARTED 
A FEW MONTHS 
AGO ANO I'M 

1 

ALREADY MAKING 
GOOD MONEY 

IN MY SPARE 

M` '3 i, t t t ,1 rt 1. 

OH,TOM, ITS WONDERFUL 
HOW FAST YOU'VE GONE 

AHEAD IN RAU /O. WE 
NEVER COULD HAVE 
GOTTEN MARRIED ON 
WHAT YOU WERE 
GETTING BEFORE. 

I 

OUR WORRIES ARE 
OVER. 1M MAKING GOOD 
MONEY NOW, ANO THERES 
A FUTURE AHEAD FOR US 

IN RA D /O. 

HERE'k,PROOF 
THAT MY TRAINING PAYS 

$3,500 a Year 

in Own 

Business 

"After completing the 
N. R. I. Course I be- 

came Radio Editor of the Buffalo 
Courier. Later I started a Radio Ser- 
vice business of my own. and average 
over $3,500 a year. '- T. \J.'TELAAK. 
637 Broadway, Buffalo, 

$10 to $25 

a Week in 

Spare Time 

'I am making from $10 
to $23 a week in spare 
time while still holding my regular 
job as a machinist. I owe my suc- 
cess to N. R. I."-WM. F. RCPP. 203 
Front Street, Conshohocken, Pa. 

I G I V E 

YOU A PRO- 

FESSIONAL SERVICING 
INSTRUMENT 

Here is the instrument every 
Radio expert needs and 
wants -an All -Wave. All-Pur- 
pose, Set Servicing Instru- 
ment. It contains every- 
thing necessary to measure 
A. C. and D. C. voltages 
and current: test tubes, re- 
sistance: adjust and align 
any set. old or new. It 
satisfies your needs for pro- 
fessional servicing after you 
graduate -can help you make 
extra money servicing sets 
while training. 

GET MY FREE LESSON 
On Radio Servicing Tips 

. .. s l will train you to start 

a spare time or full time Radio 

service business Without Capital 

Many Radio Experts Make 
$30, $50, 75 a Week 

Do you want to make more money? The world -wide use of Radio sets has 
made many opportunities for you to have a spare time Or full time Radio ser- 
vice business of your own. Three out of every four homes in the United 
States have Radio sets which regularly require repairs. servicing. new tubes 
etc. Many sets are old and wail soon be replaced by new models. I will 
train you to sell. install, service all types of Radio sets -to start your own Radio service business and 
build It up on money made in spare ti nie while learning. 

Get Ready Now for a Business of Your Own and for Jobs Like These 
Broadcasting stations employ engineers, operators, station managers and pay to $5,000 a year. Spare 
time Radio set servicing pays as much as $200 to $500 a year -full time Radio servicing jobs as much 
as $30, $50, $75 a week. Many Radio Experts own and operate full time or part time Radio sales 
and service businesses. Radio manufacturers and jobbers employ testers. inspectors. foremen, engineers, 
servicemen. paying up to $0.000 a year. Radio operators on ships get good pay and see the world 
besides. Automobile. police, aviation, commercial Radio, and loud speaker systems offer good opportu- 
nities now and for the future. Television promises many good jobs soon. Men I trained at home 
have good jobs in all these branches of Radio. Read their letters in my 64 -page book. Mail the coupon. 

Many Make $5, $10, $15 a Week Extra in Spare Time While Learning 
Practically every neighborhood needs a good spare time serviceman. The day you enroll I start sending 
you Extra Money Job Sheets. They how you how to do Radio repair jobs -hoav to cash in quickly. - 

ThroughouC your training. I send you plans and ideas that have made good spare time money for hun- 
dreds of fellows, I give you special Radio equipment for conducting experiments and building circuits 
which illustrate important Radio principles. My Training gives you practical Radio experience while 
learning. 

j. E. Smith, President 
Naticnal Radio Institute 
Established 1914 

Find Out What Radio Offers You -Mail Coupon Now 
Mail the coupon now for my rive 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 Television: shows my Training in Radio and Television; tells about my Money Back 
Agreement; Rent e; shows you are men I trained, telling what they e doing and earning. Find out 

YOL MAIL THE COUPON in an envelope, or paste it on a penny postcard -NOW! 
J. E. SMITH, President, NATIONAL RADIO INSTITUTE, Dept. 7NR, Washington, D. C. 

MAIL THIS. Get a Lesson and 64 page hook FREE 
rgraisS ®I ® usai ltMom owam MEN ® Ism ® ilia ®® ism - -1 

t 

1 

t I will prove that my training is practical, money -making infor- 
mation, that it is easy to understand -that it is just what you 

need to blaster Radio. My lesson text, "Radio Receiver Troubles 

-Their Cause and Remedy" covers a long list of Radio receiver 

troubles in A. C., D. C.. battery universal, ante, T..R. F., 
superheterodyne. all -wave and other types of sets. A cross reference 

system gives you the probable eause and a quick tray to locate and 

remedy these set troubles. A special section is devoted to receiver 
check -up, alignment, balancing, neutralizing and testing. Get the 
lesson Free. No obligation. Just mail coupon. 

J. E. SMITH, President, Dept. 7NR 
National Radio Institute, 

Washington, D. C. 

Dear Mr. Smith: I want to take advantage of your offer. Without obli- 
gating nle, semi me your Free Lesson and your book "Rich Rewards in 
Radio." (Please write plainly.) 

NAME AGE 

ADDRESS 

CITI STATE 14X1 
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Marconi's Estate 
New York, N. Y. -At the request of the 

Marconi family, David Sarnoff, President 
of RCA made a statement on his arrival in 
New York. Contrary to widely published 
reports, the gross value of the estate left 
by Marconi will not exceed $150,000 and 
this sum will still be reduced by expenses 
and taxes. The sum also includes about 
$30,000. which the estate will receive from 
the sale of the yacht "Elettra ;" it also 
includes the value of his old home in 
Bologna. The net proceeds are to be divided 
between the three children of his first 
marriage and his little daughter Elettra of 
the second marriage. The income of Elettra's 
share is to be paid to his wife, the 
Marchesa Marconi, during her lifetime for 
the benefit of herself and her daughter. 

Some years ago, Marconi had established 
a trust fund of 40,000 pounds for the three 
children of this first marriage to former 
Lady Beatrice O'Brien. 

Television School 
Chicago, Ill. -Correspondence courses and 

resident courses in radio and television are 
offered to interested persons by the Amer- 
ican Television Institute of Chicago which 
is under the leadership of U. A. Sanabria, 
pioneer in television. According to the 
literature sent out by the school, the stu- 
dent is taught to make photoelectric cells 
himself and do other practical work as well 
as being taught the theory. Graduate stu- 
dents receive a monthly magazine "The 
Collaborator" which is a cooperative labora- 
tory magazine wherein the most worthy 
suggestions and advances are described. 

World Radio Convention 
Sydney, Australia -All radio engineers 

throughout the world are invited to the 
World Radio Convention to be held April 
4 -14, 1938 at Sydney. Engineers from all 
over the world are expected to be present 
and important papers will be presented 
dealing with all phases of radio. Those in- 
terested should write to Mr. O. F. Mingay, 
General Secretary of the Institution of 
Radio Engineers, Sydney, Australia. 

Courses in Electronics 
New York, N. Y. - The West -Side 

Y.M.C.A. has again made available resident 
courses in Electronics and its industrial ap- 
plications, radio and television. These are 
courses extending over two terms, the first 
term started on Sept. 27, the second term 
will start on February 7, 1938. The teaching 
staff consists of the following instructors: 
J. L. Hornung, Chester L. Smith, P. von 
Kunits, R. R. Batcher, and L. Bohman. 

Army Radio Communications 
Lagging 

Washington, D. C. -War Department ex- 
perts declared that present army communi- 
cation methods have become obsolete be- 
cause of the speed of mobile fighting forces. 
This was the outcome of observations dur- 
ing the field manoeuvres held this summer. 
According to observers, radio, telephone, 
and messenger communication has not yet 
acquired the efficiency needed to supply the 
commanding officer with the necessary in- 
formation and to transmit his orders. 

Intermediate Frequencies 
Washington, D. C. -The F.C.C. indicated 

in a letter to the RMA that the Commission 
will endeavor not to authorize any new 
frequency assignments in the band 450 -460 
kc., so as to establish 455 kc. as a protected 
intermediate frequency. No change in exist- 
ing assignments will be made by the Com- 
mission. In case a change of the above 
policy is necessitated at a future date, the 
Commission will notify the RMA of any 
contemplated action. 

Just off the press -the finest Radio Catalog ever 
printed! Contains more than twenty pages of the 
newest and finest Public Address Equipment made: 
page after page of the latest and best Amateur 
Transmitting and Receiving Equipment on the market 
. . . All that's newest and most desirable in Testing 
Instruments, Speakers, Microphones, Auto Radios, 
Transmitter Kits, Inter- Office Communication Systems, 
Technical Books, Parts and Supplies -Everything for 
the Service Man. Amateur and Experimenter. . . . 

All products of famous manufacturers. . . . All 
guaranteed quality. . . . All at rock bottom prices. 

All on WARDS LOW MONTHLY PAYMENT 
TERMS! 

WARDS 1938 RADIO CATALOG is YOUR book - 
Mail the coupon below for your FREE copy NOW! 

MONTGOMERY WARD - ®tea 
MONTGOMERY WARD, Dept. RN 9, 
CHICAGO, ILL. 

Please send me my FREE copy of WARDS 1938 
RADIO CATALOG. I have checked subjects in 
which I am most interested. 

Public Address Systems 
Service Men's Testing Instruments 
Auto Radios 

D "Ham" Transmitters 
Inter -Office Communication Systems 
Short Wave Receivers 

NAME 

STREET OR BOX 

CITY STATE 
.1 
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Pages From A 

Aerviceman's 

¶TJIAR Y 
FRIDAY -Off to the stadium, 

after repairing the P. A. system 
used for announcing to the press 

play -by -play descriptions of the foot- 
ball games. The press box is located 
right above the top row of seats in 
the center of the grand stand. It is 
open in front, but sheltered by a 
wooden roof and back windows. It 
is about 30 feet wide and 8 feet deep 
and acc ;r modates two dozen report- 
ers and telegraph operators. This 
area is nicely covered by two 6 -inch 
speakers, one at each end of the 
press box, driven by a portable a.c.- 
operated amplifier with but 5 watts 
output. 

For Repairs 

The P. A..systetn had been brought 
in for repairs and for work on the 
microphone. The system had gone 
bad, as I found, simply because the 
wire connecting to the microphone 
cable shielding had broken. Tape 
over the connection had concealed 
the break so the operators had not 
discovered the trouble. 

The Astatic crystal mike had been 
suspended in the center of a wooden 
box about one foot square, the in- 
side of which was padded with hair 
felt. A 2 -inch speech channel was 
cleared from the center of the mike 
diaphragm to one end of the box. 
This arrangement provided an excel- 
lent acoustic shield, but it was rather 
bulky. 

To make it less unwieldy, the mike 
was removed from the box and at- 
tached to a small portable stand. By 
completely surrounding the mount- 
ing ring with thick hair felt, leaving 
only a small opening to talk into, 
thoroughly satisfactory results were 
secured, with the added advantage of 
far greater convenience. This is a 
good stunt to try for any P. A. work 
where a directional mike is needed. 

Free Seats 

Tried out the job and found every- 
thing okay, managing to talk the su- 
pervisor into giving me a couple of 
good seats for the Thanksgiving Day 
game. Something might go wrong, 
you know, at a crucial moment and 
it would be nice to have me on hand. 
In which case, of course, I should 
abandon my girl friend, conjure up 
a new power transformer, speaker 

RADIO NEWS FOR DECEMBER, 1937 

SPORTS OFFER OPPORTUNITIES FOR PUBLIC ADDRESS WORK 

Both in the installation and servicing of loud -speaking equipment for sports 
stadiums, outdoor athletic fields and gymnasiums, the local dealer or service organ- 

ization is the logical one to take care of the .cuork. 

field, or what -not out of thin air and 
have the job operating again in a 
split second. (Here's hoping noth- 
ing happens.) 

Returned to the shop and started 
work on a Radiola 80, which exhib- 
ited the characteristic sputter of a 
defective i.f. transformer. Nothing 
to do but put in a new one. 

Ed dropped in and asked us to 
take a look at his new Chrysler. 
"How do you do it ?" I asked him, 
a little enviously. "Servicing must 
be good in your territory." 

Sales, Important Items 
"Yes," he replied, "I sold six all - 

wave consoles, eight vacuum clean- 
ers and a washing machine last 
month, in addition to a raft of 
midgets." 

"What has all that got to do with 
servicing ?" I wanted to know. 

"If it weren't for the service .calls," 
he told me, "I couldn't have made 
the sales. My shop is too small to 
attract customers, with all the big, 
showy competition I've got. Solicit- 
ing sales by house -to -house canvass- 
ing or even by phone doesn't pay out 
-in fact, it antagonizes the best 
people. But where they call for ser- 

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. 

vice, for the time being I am an in- 
vited guest. I can talk to them free- 
ly, and they know what I have to 
sell I can fix when things wear out." 

"It has been my experience," I 
told him, "that people who call for 
service don't want to listen to a sales 
talk." 

"Right," he answered. "But there 
is no harm in suggesting the old set 
be modernized. I simply mention 
a.v.c., magic eye tuning, high -fidel- 
ity, push- button tuning, etc., point -. 
ing out that it would improve the set' 
to have one or two of the simple 
improvements installed, but if all 
were desired it would be better to 
get a new set, particularly if they 
have an old model which requires ex-. 
pensive repairs. If they don't ask 
for more info I drop the subject. I 
never try to force a sale under any 
conditions." 

Expert Advice 

Sounds good -but not everyone 
can work it. Modernizing seldom 
pays. It is true, though, that lots 
of people prefer to buy sets recom- 
mended by a well- established radio 
dealer or serviceman. If a service- 
man sells a goodly number of receiv- 
ers, he eventually becomes a radio 
dealer on his own and hires other 
servicemen. Naturally, he knows 
enough about the radio business to 
pick good sets and good servicemen. 
There are some servicemen, however, 
who will never become dealers. They 
take pride in being able to handle the 
most difficult radio jobs successfully, 
even though occasionally the cus- 
tomer might be better off buying a 
new set. These are fellows who are 
completely absorbed in their work. 
The radio industry needs more of 
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them, I think, any. an automatic 
freak control to reduce the number 
of incompetents. 

Last month we mentioned. the fel- 
low who had saved up fifteen thou- 
sand dollars while engaged in servic- 
ing. We wondered how he did it- 
and we got the story. Partly. from 
servicing, partly because his wife 
works, too, but a goodly slice from 
service side- lines. We are getting 
more details on this for you and you 
will find same somewhere in this mag- 
azine in the very near future, if it 
pans out as we hope. 

We don't know yet who has taken 
the job abroad which was mentioned 
some months back. But as soon as 
we get word, we'll give full details. 
If any more opportunities which look 
good are shoved over to us, you'll 
hear about them. 

Spatari 
New York, N. Y. -A new international 

language which is hoped to cure all linguis- 
tic difficulties in short -wave broadcasting 
has been introduced by Carlo Spatari. The 
originator of the language, an Italian musi- 
cian, noticed- that the notes of the scale 
do, re, mi, etc., were pronounced the same 
all over the world. So he set about pre- 
paring a dictionary or code book, assign- 
ing meanings to combinations of notes in 
an orderly fashion. The present dictionary 
is especially prepared for the needs of an- 
nouncers and short -wave fans. The idea 
is, that each shall have a dictionary for 
his own language. Announcers would speak 
the Spatari words, giving the name of the 
station, particulars about it, and news 
items. The listener, having the dictionary 
would then have no trouble identifying the 
station. There are also Spatari words to 
represent the most common phrases used 
in letters requesting verification. 

At present, the English edition is finished 
and the Spanish one will soon appear, other 
languages are then to follow. In order to 
introduce the system, copies of the diction- 
ary have been sent to many foreign short- 
wave stations. Tests have been conducted 
in New York by WBNX and WMCA. In 
one such test a sentence spoken in Spatari 
language was correctly understood by per- 
sons of different nationalities. 

Nine -Channel Radio Link 
Belfast, Northern Ireland -Nine tele- 

phone messages simultaneously on a single 
carrier is a new record in multiplex radio- 
telephony on the Belfast -Stanraer ultra - 
short -wave radio link between Ireland and 
Scotland which was opened on August 31. 
The system employs a carrier frequency of 
76 mc. in one direction and 83 mc. in the 
other direction. The nine telephone chan- 
nels employ individual carriers between 150 
and 300 kc. and all these carriers together 
and with their sidebands are then used to 
modulate the transmitter. At the receiving 
end the signal is amplified and rectified; 
then the individual channels are selected 
by suitable selecting circuits. 

New RMA Directors 
New York, N. Y. -The Parts Division 

of the Radio Manufacturers Association 
elected as directors of that division: S. I. 
Cole, president of Aerovox; J. Kahn of 
Standard Transformer Corp.; H. E. Osmum 
of Centralab; and R. F. Sparrow of P. R. 
Mallory Co. These four directors have 
been elected for a term of one year. Mr. 
Cole was also appointed on the member- 
ship committee by President Muter. 
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SMOOTH 

PERMANENTLY 

QUIET 

SPECIAL REPLACEMENT 

91eletallii3g,, CONTROLS 
with the 44¢w SILENT SPIRAL CONNECTOR 
rho 5- FINGER "/knee -action" ELEMENT CONTACT 

Out goes noise at the two most critical points 
in any control' 

Sliding, metal -to -metal contact - the most 
common cause of control noise - is definitely 
eliminated by the latest IRC engineering tri- 
umph, the Silent Spiral Connector. Because it 
provides positive, continuous electrical connec- 
tion between the center terminal and volume 
adjustment arm, there is no chance for noise 
to originate. With element noise also eliminated 
by the famous IRC 5- Finger "Knee Action" 
Silent Element Contact, you have double assur- 
ance of the smoothest controls you've ever 
used - controls that are quiet and stay quiet' 
Silent Spiral Connector available only on IRC Special Re- 
placement Controls... designated in Guide with prefix' J." 
5- Finger "Knee Action" Element Contact supplied on all 
IRC Controls. 

GET THIS 
NEW GUIDE FREE! 
The most complete guide ever 
offered. Contains more than 200 
pages listing IRC Standard and 
Special Replacement Controls for 
practically every receiver. 

INTERNATIONAL RESISTANCE COMPANY 
401 NORTH BROAD STREET. PHILADELPHIA. PA. 

Factories or Licensees in Canada. England, France, Germany. Italy. Denmark and Austrai.a 

MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 

MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 
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YOUR radio service encyclopedia is the 
most practical and comprehensive assistance of its 
kind ever offered," writes G. M. Jenkins of Doniphan, 
Missouri. "I say `It's a book!' The radio service fraternity 
is indeed indebted to you for this grand volume." 
And - thousands of Mr. Jenkins' "fraternity brothers" 
share his opinion. . 

Read this from Lynwood, California: "I am amazed at the 
necessary and valuable information! I can see in time to 
come a well thumbed book and one of the most valuable tools 
in the shop. Congratulations!" 
William Irlam, secretary of the 
Radio Servicemen's Association 
of Pittsburgh, Pa., writes: "I 
have recently seen a copy of 
your Mallory Encyclopedia 
and can truthfully say it is an 
accomplishment of which you 
may be justly proud. No ser- 
vice shop could possibly be con- 
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Read what he says about the 
lVIALLORY- YAXLEY 

Radio Service 
Encyclopedia 

sidered complete without one of these valuable helps !" 
"Now I will not have to look through this book and 
that book," says Lloyd V. Stenberg of Willmar, Minne- 
sota. "I will grab Mallory's book and there it is. I know 
it is going to save us a lot of time in servicing." 
And so what? 
So -see your Mallory -Yaxley distributor about your 
copy of the Mallory -Yaxley Radio Service Encyclopedia 
now! Don't let another day go by before you begin 
saving time and money by getting all the answers -to 
all your problems -all in one book . 

The Mallory -Yaxley Radio Service Encyclopedia com- 
pletely covers Schematics- Circuits, Volume Controls, 
I. F. Peak Frequencies, Transformer Circuits, Con- 
densers, Tubes, Vibrators. It places at your finger tips 
information never before available for ready reference- 
information so usable that a librarian-at one of America's 

greatest universities wrote: We have 
received the Mallory -Yaxley Radio Ser- 
vice Encyclopedia.We very much appre- 
ciate your cooperation in making our 
library of the greatest possible value." 
If you're from Missouri" see your 
Mallory -Yaxley distributor right away 
about this greatest help a serviceman 
ever had ! There are only a few 
copies left. Don't fail to get yours ! 

f 

Use Use 
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REPLACEMENT 

VOLUME CONTROLS 

MALLORY 
R R. MALLORY 8. CO. inc: 

REPLACEMENT 
CONDENSERS....VIBRATORS 

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

Cable Address- PELMALLO 
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How So ou 

TELEVISION 
By The Television Reporter 

AGAIN the old question arises! 
"How soon television ?" But 
this time there seems to be an 

answer. Spurred on by considerable 
technical progress at home and public - 
participating activities abroad, the 
leading contenders for American tele- 
vision supremacy are on the verge of 
announcing a definite date for drop- 
ping completely the veil of secrecy 
surrounding many of their current 
tests and permitting the public at 
large to look -in as well as listen -in. 

One of the biggest strides towards television's early 
arrival was the CBS surprise announcement that it was 
already operating a 441 -line sight- and -sound station in 
New York prior to the completion of its more elaborate 
video transmitter atop the Chrysler Building. This im- 
mediately put the Columbia chain on a virtual equal 
footing with NBC who have been conducting joint ex- 
perimental high- definition transmissions from the Empire 
State Building for a considerable time. With these two 
great radio units vieing for video supremacy in the 
metropolitan area, New Yorkers stand to gain an early 
and advanced public service. 

NBC and its parent firm -RCA -have always main- 
tained that public television was a long, long way off. 
However, with the an- 
nouncement of its exhibi- 
tions plans for the New 
York World's Fair in 
1939, it was disclosed that 
public reception of the 
NBC video transmissions 
would be assured by that 
time. An RCA represen- 
tative told the writer that 
sets would definitely be 
released to the public by 
that time -and probably 
before. 

THE race is on! Who will be the first 
television broadcaster with regular 

and continuous programs? Who will be 
the first manufacturer of video- and -sound 
receivers for popular participation? Will 
it be Columbia? Will it be NBC? Or 
will a "dark horse" among the present 
contenders win the first television honors. 
Our reporter seems to find activities in 
the television field working up to a crisis 
that may soon answer these questions. 

Not Yet But Soon! 
Just how much before 

1939 the sets will be on 
sale cannot be determined. 
But the opening of the 
CBS Chrysler Building 
station next Spring may 
bring about the mass pub- 

PLANNING A NEW T 

lic release of receivers and kits as 
early as March, 1938. It is believed 
that the launching of the big CBS 
video station -which will naturally 
sharpen the rivalry between that 
chain and NBC -will be the wedge 
towards mass receiver sales. And once 
one of the big manufacturers enters 
the market -the whole roster of set 
makers will follow. Each manufac- 
turer is watching the other closely on 
this point. 

With New York assured of early 
television service, thoughts are now being turned to other 
cities. The Philadelphia area is already equipped with 
three up -to- the -minute television systems. The Philco sta- 
tion in that city, the Farnsworth plant in Wyndmoor and 
the RCA transmitter in Camden guarantee the Quaker 
City and its environs a superb television service. Don Lee 
experiments are continuing in Los Angeles and National 
Television has applied for a station in New York. 

From coast to coast, key cities are watching the pioneer 
television municipalities with great interest. When the 
public cry of "Let's go!" is heard, the video art will be 
a national form of entertainment long before experts have 
predicted. With the demand for facilities heavy enough, 
it will be possible to reduce into a short period what now 

seems a development span 
of years and years. 

The Columbia Broad- 
casting System's recent 
announcement of the con- 
struction of huge studios 
in Grand Central Ter- 
minal, New York, to sup- 
ply program material for 
the powerful high-defi- 
nition sight- and -sound 
station previously an- 
nounced for the nearby 
Chrysler Building was ac- 
companied by the disclo- 
sure that the network had 
already been operating a 
441 -line system from its 
headquarters building at 
485 Madison Avenue in 
the same city. Thus, work- 
ing quietly, the chain had 
been participating in 

ELEVISION SYSTEM 
Dr. Peter C. Goldmark, chief to 
Se/des, the new television proor 

neu; layout fo 

levision engineer, and Gilbert 
am director of CBS, study the 
r W2XAX. 
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A TELEVISION STAR POSES FOR THE ICONOSCOPE 

Here you see Miss Patience, "Pat" for short, posing in NBC's television studio. 

The man at the right is not holding a watch to the lady's ear; lie is using a light 

meter to measure the amount of illumination on her imperturbable face. But she 

doesn't mind. She's a wooden model! 

laboratory and field experiments simul- 

taneously with other companies who ac- 

companied their efforts with considerable 
ballyhoo. 

Call Letters W2XAX 
Call letters of the Madison Avenue 

transmitter are W2XAX. This same des- 

ignation will be assigned the Chrysler 
Building station upon its completion in 

the spring. The present W2XAX is a 

home -built job entirely constructed by 

CBS engineers. The station occupies 
considerable space on the fifth floor - 
far below the studio levels -and even 

many CBS men didn't know of its 

existence for a time. 
CBS, now recognized as a major con - 

tender for a leading television rating, is 

building its new "Look See" transmitter 
on the seventy -third and seventy -fourth 
floors of the Chrysler structure. This 
point will be linked by coaxial cable 

with the gigantic studio set -up in the 

Grand Central railroad station across 
the street. It is understood that RCA 
equipment will be largely used but that 
Farnsworth and other makes of ap- 
paratus will be represented in certain 
features and components. 

Central Location 
Space in the Grand Central structure 

was acquired both on account of its 

convenient location in one of the busiest 
spots of the metropolis and its ready - 
made adaptability to television usage. 
The studios are located on the Forty - 
second street side directly above the 
station's main waiting room. It is 

claimed that the main studio will be 

the largest television broadcasting cham- 
ber in the world, measuring 225 feet long, 

55 feet wide and 40 feet high. Special 
rooms for rehearsals, dressing and ob- 

servation will also be provided. There 

will be extensive facilities for visitors 
to view the operations of the video pro- 
gram plant. 

The network recently acquired the 
services of Gilbert Seldes, newspaper 
and magazine writer, in the new post of 

experimental television program director. 
Selcles is a former movie critic and has 
given extensive attention to reviews of 

the drama and other arts. Seldes took 
up his task last September and is work- 
ing from the old W2XAX until the new 

station is in readiness. 

Old System Was a Mechanical 
One 

Columbia has been in the television 
field experimentally on previous occa- 
sions. A mechanical scanning system was 

on the air for several seasons until about 
five years ago. 

There were indications recently that 
the network contemplated entering the 
television set manufacturing or merchan- 
dising field but the rumors have now 

been denied. The reports were based on 

the fact that none of the receiving sets 
(with one RCA exception) in the CBS 
building were of established American 

LEARNING 
Columbia executives 
have built and 
studiéd television op- 
eration and technique 
through the use of a 
series of transmitters. 
This one is installed 
at 4S5 Madison Ave- 
nue. The new and 
larger equipment is 
being built atop the 
Chrysler Building. 

manufacture and the premise that the 
network had to seek some concrete 
means of income from television to pay 
for the expensive equipment and upkeep 
until the video programs are sponsored 
and pay their own way -with a lot left 
over -as in sound broadcasting. 

The writer had a chat with Mr. Seldes 
the day he took over his television pro- 
gram duties and was told that all 

branches of entertainment would be 

drawn from in the experimental sight - 

and -sound production efforts. Both live 
and filmed subjects will be employed, 
this situation being a carry-over from 
the earlier, but unballyhooed tests that 
had been going on in previous months. 

Increasing Sensitivity 
Dr. Peter C. Goldmark, chief tele- 

vision engineer of the network, recently 
returned from Europe where he made 
first -hand observations of the foreign 
television systems. 

He declared that of greatest import- 
ance to the future of television programs 
is the progress of engineers in stepping 
up the light sensitivity of the television 
camera. 

Developments now under way in 

England and Germany as well as Amer- 
ica," he said, "promise a television 
camera ten times more sensitive to light 
than any now in use, thus rendering it 
even more useful for reproduction than 
the ordinary photographic camera using 
modern emulsions." 

An obvious advantage of this develop- 
ment. according to Dr. Goldmark, would 
be to reduce the intensity of studio il- 

lumination to a point where. heat and 
glare would no longer handicap the per- 
formers. Also, it would make possible a 

greater depth of focus, enabling actors 
to freely move about the stage without 
becoming blurred on the receiving screen. 
This, in turn, would greatly extend the 
pick -up possibilities of the camera in 

conditions where special lighting would 
be impractical, he explained. 

Color Television 
He pointed out that scientists are 

striving to make the television camera 
reproduce all colors of the spectrum in 
their original intensities. He reported 
that, in England, the BBC has already 
put to practical use a television camera 
which has been rendered panchromatic 
to a "fair degree." 

Dr. Goldmark complimented BBC on 
the fine quality of outdoor pickups. He 
said transmitters mounted on trucks 
enable the BBC to (Turn to page 361) 
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Checking Up On 

_PUSH 
BUTTON 

Tuning 
(the Midwest Model UT -20) 

By Wm. C. Dorf 

IN an article last month the author pre- 
sented his report on the many out - 

of -the- ordinary advancements offered in 
the new Midwest Super Deluxe VT 20- 
tube receiver, such as the new large 
unique "Movie" dial with a traveling 
"Coloray Tuning Bull's Eye," volume 
expansion, automatic frequency control, 
and the outstanding 1938 refinement, elec- 
trical push- button tuning. The article 
pointed out the electrical and mechanical 
simplicity of the Midwest system of 

"Motorized Electrical Tuning." 

THAT electrical tuning is here to 
stay and not just a one -season 
talking feature is already evident 

by. its public reception. This second 
article describes the results obtained 
during intensive operating tests con- 
ducted on this new set over a period of 
about six weeks at the author's Bronx 
Listening Post, Fordham Heights, New 

York City. The re- 
sults of the tests 
were far above 
standard in quality, 
DX reception and stable operation. The 
tests further showed high -gain with low - 
noise level and accurate calibration in 
kilocycles and megacycles. Conducting 
the operating tests provided a good deal 
of novelty because it was the first set of 
its type to be received here with elec- 
trical tuning. The tests emphasized the 
ease of automatic touch -button tuning 
and showed how simple it was to adjust 
the set to any desired list of 9 stations. 

Fidelity of reproduction of the new 
Midwest set was impressive throughout 
the tests, not only on broadcast band re- 
ception but also on short -wave pro- 
grams. A score of visitors to this post 
commented on the enjoyable reproduc- 
tion provided by many short -wave 
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EXPERTS TEST A NEW DEVELOPMENT 

The author and John H. Potts shown above in one of 
the RADIO NEWS Listening Posts putting this automatic - 
tuning, high- fidelity receiver through its paces so that 
they could tell you what you could expect in the way of 
operation. They have just finished a careful survey of 
all new methods by which automatic tuning can be 
obtained and their advices to our readers can be 
looked on as first -hand information from "headquarters." 

broadcast stations; the German and 
English short -wave stations were par- 
ticularly noteworthy in this respect. It 
is not difficult to find the main con- 
tributing factors for the fidelity of re- 
ception when one checks the circuit and 
notes volume expansion, the use of four 
6V6 beam -power tubes in the push -pull 
parallel output stage and the three Trio - 
Sonic reproducers (two 6 -inch, high - 
frequency speakers and one 12 -inch, 
low- frequency reproducer). The audio - 
frequency range of this three- speaker 
combination is designed to go well 
above all frequencies which are broad- 
cast or recorded. Realistic, full expres- 
sion of a program, especially symphonic 
music, made possible (Turn to page 359) 
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cil survey of the 

TOUGH 
by Push-Button.. 

USH- BUTTON station selection gives the ultimate in 
convenience and simplicity of tuning to the owner of a 
1938 model receiver. These advantages are so immediately 

evident that radio dealers and servicemen consider this 
feature the most forceful selling point offered in recent years. 

The vast improvement in the performance of present -day 
push- button tuning over the expensive, complicated systems 
in vogue years ago is due in considerable measure to other 
developments in receiver design which bear no direct relation- 
ship to push- button tuning. In particular, automatic frequency 
control and high -fidelity, broad -band i.f. transformers over- 
come the mechanical difficulties of hair -line tuning which 
caused designers of push- button systems so much distress in 
years gone by, while modern oscillator circuits have a degree 
of frequency stability not hitherto realized. 

The new systems show a ruggedness in design and construc- 
tion which promise long, trouble -free operation. Their freedom 
from delicate relays with light spring contacts eliminates a 
source of trouble found in earlier models. 

The General Electric System 
The General Electric Company touch -tuning system is 

operated by a special 6 -volt reversing -type motor, using a 
split -phase winding with a 1000 mfd. capacitor. A schematic 
diagram of this system is shown at the top of the opposite 
page, and a chassis using this system appears at C. 

The friction clutch motor pulley is bolted to a larger pulley 
on a horizontal shaft along the front apron of the chassis. 
This shaft is threaded and when it is rotated by the motor a 
pointer mounted on a split nut travels along the shaft. The 
tuning condenser is driven at the same time. A reversing 
switch on the tuning condenser shaft reverses the motor at 
each end of the run. For manual tuning, the tuning knob is 
pushed in slightly, disengaging the motor drive, and tuning 
adjustment is effected through an 86 -to -1 vernier control. 

There are 16 push- buttons in this design, which is employed 
in three console models incorporated in this line. One is 
for turning the receiver off, one for manual operation, one 
for scanning, while the remaining 13 are for stations. 

Complete Finger -Tip Control 
With the receiver turned off, depressing a station button 

turns it on and puts the motor in operation. When the roving 
contact strikes a contact pin connected to the depressed but- 
ton, a relay opens the motor circuit, opens the silent tuning 
contact, puts the a.f.c. in operation and blocks the motor 
pulley. The tuning condenser is stopped instantly, the friction 
clutch removing any serious jar. Using the scanning button, 
the set is motor -tuned to any point desired. 

Features of this system are the large number of stations 
which can be set up; complete freedom in assigning push- 
buttons to stations; quietness in operation, and motor scan- 
ning which eliminates the labor of manually tuning over the 
scale. 

In the RCA push- button tuning system, the motor is 
mounted on top of the the variable condenser gang. The motor 
is of the shaded -pole type and the rotor is provided with 
longtitudinal motion to take care of switching operations. 
When the motor is energized, the rotor shifts forward, en- 
gaging the condenser drive mechanism and operating the 
a.f.c. and amplification suppression switches. When the motor 
is not operating, the rotor is automatically disengaged from 
the driving mechanism. 

Features of the RCA method are simplicity of design and construction, making for trouble -free operation; automatic 
interlocking of the push- button controls so that it is unneces- 
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,Catest Trends in 

TUNING 
Control Systems 

sary to hold down the push button until the station is tuned 
in by the motor, and fool -proof adjustment and operation of 

the system. A console model close -up view is shown in the 

heading on the opposite page. 
The Knight 16 -tube a.c. superhet console shown at D, put 

out by the Allied Radio Company likewise features electric 

tuning, a choice of any eight preselected stations being made 

available. 
The photograph shown at F, discloses the chassis of a new 

Lafayette push- button model made available by the Wholesale 
Radio Service Company. This instrument also provides facil- 

ities for electrical tuning of any eight stations chosen by the 

owner. The push buttons do the trick quickly and effectively. 

Others of the motorized variety operate in substantially 

the same way as the types described above. 
Not all employ motors, however. Sparton has an arrange- 

ment whereby pushing a button shunts trimmer condensers 

across each of the three gang condenser sections. Six push 

buttons are provided so a choice of six stations is available. 

The unit is easily accessible for pre- tuning adjustments so 

that any desired selection of stations may be had. A photo- 

graph of a console is shown at G. 
The greatest measure of convenience is of course obtained 

when remote control is incorporated. Many of the motorized 

types are easily- adaptable to this form of operation and bid 

fair to attain wide acceptance. 
Another method of remote control which requires no motor 

is illustrated in the photograph E which shows a novel system 

recently developed by Harry Fuchs, whose first push- button 
tuner appeared way back in 1918. It is designed to be adapt- 

able to the modern midget receiver and can be installed at 
very low cost. 

Midgets Have It Too! 
As shown, a belt encircles a pulley secured to the tuning 

condenser shaft. Each end of the belt is connected to an 

armature which is vibrated by an electro- magnet. There are 

only two control buttons. When one button is depressed, one 

electro- magnet is energized which causes its armature to 

vibrate and intermittently rotate the tuning condenser in one 

direction. Depressing the other button causes a similar action 

but the resulting rotation is in the opposite direction. 
The two push buttons thus enable the user to scan the 

entire band, as with manual tuning, and pick out any desired 

station. In the small remote control box shown in the photo- 
graph, the volume control and on -off switch are included so 

that complete remote control operation is achieved. 
This apparatus is not on the market as a commercial unit 

but this experimental model may give some idea of what 

may bé expected in the future. 
There are still other systems beginning to appear on the 

market that incorporate further variations of the push -button 

idea. One of these is a commercial application of touch tuning 

to the midget receiver. The new Clarion model 70X shown 

at B is one of the latest examples. 
A revival of the miniature remote control cabinet incor- 

porating the input tube and tuning circuits has also made its 

appearance. Detaining latches are set for the various stations 

selected so that arm -chair operation is obtained. The re- 

ceiver power switch and volume control are also actuated by 

means of controls installed in the remote control box, which 

are connected to the main chassis and speaker through a flat, 

woven cable. Touch tuning is definitely here to stay and it 

appears that future models are likely to incorporate further 

refinements of the methods already outlined rather than new 

and untried systems. 
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CUSTOMERS MUST GET SERVICE 
Mr. H. L. White, Jensen Traffic Man- 
ager, supervises a rush shipment to a 

Cleveland shop. 

Clarifying Terms 
JUST what is a radio serviceman ? And 

just what is a radio dealer ? And when, 
if ever, is a dealer a serviceman or a 

serviceman a dealer ? These are terms 
which need clarifying in the light of the 
trends in the field. In the instance of the 
radio dealers in the larger cities and espe- 
cially in the case of larger dealers, the 
owner of the shop may not be a service- 
man. But he either has in his organization 
a number of servicemen or an arrange- 
ment with a service organization to take 
care of his customers. But especially in 
the smaller towns and in the suburbs near 
large cities, the activity of the dealer may 
be more specifically service, although sales 
are also an important and fundamental 
part of his business. 

The serviceman in suburban or rural 
districts gets his start in a small way and 
establishes himself by doing good work at 
reasonable prices and gains a reputation in 
the neighborhood as the local radio expert. 
He moves to larger quarters, takes on a 
number of lines of sets and increases the 
sales side of his business. Then he is also 
a dealer! Many thousands of shops of this 
origin sell a great bulk of the radio mer- 
chandise, both sets and parts, throughout 
the United States. Their owners are still 
servicemen who are sales conscious and they 
never forgot the necessity and advantage 
of doing a good service job. Incidentally no 
service business could exist without sales. 

Read by Many Thousands 
RADIO NEWS is read by these thousands 

of radio dealers or radio servicemen -call 
them what you like- because, as experts, 
they must know what is going on through- 
out the radio field and because in this way 
both the trends in the service end of the 
business and the sales end are reliably 
placed before them. 

With the increasing complication of radio 
receivers and the higher degree of technical 
proficiency required in servicing them, the 
status of the radio serviceman -dealer has 
come up for considerable discussion. Pride, 
false and justifiable, has stimulated the 
argument. Personally, we consider the 
controversy as aside from the main issue. 
A rose by any other name would smell as 
sweet. If he is a good salesman and a good 
serviceman, he will do a good job, whether 
he considers his calling a profession or a 
trade. 

The periodical introduction of new de- 
sign features in receivers calls for continu- 
ous study of all available sources of in- 
formation to keep him abreast of the times. 
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Service- 
This Month: 
Sales versus Service ... Servic- 
ing in the South . . . Silvertone . 

Peter Pan . . . Philco . . At 
Serenader . . . Trouble Lamp . 

Soldering . . . Service Shops . . . 

. . Airline . . . 

water -Kent . . . 

Emergency 
Service Notes. 

He should be able, not only to recognize 
the advantages and limitations of such de- 
velopments but also to explain them in 
language his customers can understand. In 
addition, a large part of the labor involved 
in radio repairing requires mechanical 
ability and plain, ordinary hard work. 

Radio servicing is a profession when the 
serviceman is applying his knowledge in 
diagnosing causes of trouble, instructing 
and advising customers in the proper use 
of apparatus, or in designing his test ap- 
paratus. It is a sales business during the 
time he spends selling his sets and acces- 
sories and his services. It is a trade in that 
much of the work is mechanical and a 
craft in the sense that manual skill is re- 
quired. In short, radio sales and service is 
a combination of trade, craft and pro- 
fession which must be judiciously joined 
with business acumen to expand into a 
fascinating and remunerative way of 
making a living. 

But call it what you will, the essence 
of success is honest sales, a job well done, 
at a price fair to your customer and at the 
same time assuring you of a reasonable 
profit without unethical competition with 
fellow workers. 

THE DAY'S WORK 
HAROLD S. HUDSON of Newburg, 

N. Y., sends in the following data 
on trouble with a Sears Roebuck - 

Silvertone 
"This receiver was their model 101410, 

an 8 -tube super -het (if you count the 
tuning eye) which comes in several table 
and console models. It was sold as a 1937 
model. The receiver was absolutely dead 
without so much as a hum in the loud- 
speaker. No voltages (high) anywhere ex- 
cept across the first filter condenser- 
which was somewhat excessive. The trouble 
of course was an open field coil in the 
speaker. The 6 -inch speaker was replaced 
with a universal replacement speaker -of 
which I keep several on hand. (I charge 
my customers only for the part required 
and the labor of repair -not for the new 
speaker unless an entire new speaker is 
really in order. I repair the broken speak- 
er at my leisure, and always find use for 

/In attractive letterhead. 

it later. In this way nobody loses, and the 
client is not kept waiting for the special 
part.) 

"This receiver had not been working 
well for some time, and the new speaker 
did little more than re- establish the correct 
potentials all around and bring in a couple 
of local stations. I was informed by the 
client that the set had not been satisfac- 
tory since a radiator valve had blown off 
the heating system in his home and the set 
had been subjected to hot water vapor for 
twelve hours! Needless to say complete 
realignment was necessary starting with 
the i.f. trimmers. Each band had to be 
taken in turn and before really sa,tisfactory 
results were secured the rotor plates on all 
sections had to be bent slightly. It was also 
necessary to resolder several corroded con- 

JAMES L. HOARD 
Radio Service 

1346 Eddy Street 
Tel. IHOpkins 5188 Providence, R. I. 

Figure 2. 21 neat, conservative card. 

nections and to clean the contacts on the 
wave band switch. And I forgot to men- 
tion one i.f. transformer could not be 
tuned to resonance and required a replace - 

Figure I. Emergency dial card. One 
station (WGY) is taken as the ref- 
erence point. The arrows show which 
way to turn for the other station, and 
the number under WE.F indicates 

two turns. 

FI G.1 

NGY 

HOLE 

SHAFT 

Radio Sound Service 
Public Address Systems and Repairs - Electrical Repairs of All Kinds - We Specialize on All 

Makes of Radios 

George CA. Topdavid 
1807 'Bryan Avenue S. W., Canton, Ohio 

(Radio Service 
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ales 
By Zeh Boucle 

Service Editor 

ment ! On the whole quite an overhaul job. 
"But believe it or not -and herein lies 

the moral -that receiver would never have 
been brought in for servicing if the field 
coil hadn't opened ! Just like some folks, 
they have to be dying before th I'll see 

a doctor!" 

Airline Projector. Dial 
"I thought 1 carried about everything in 

stock, particularly dial lights -but I found 
myself stumped the other day on a 1937 

Montgomery Ward a.c. set with the `movie 
dial.' This is a projection type dial, a 

powerful special dial light being used 
which projects the dial readings from a 

film, with a lens and mirror, on to the 
ground glass `dial.' The life of the lamp is 

about nine months normal operation, and 
when it burns out the `dial' is in total dark- 
ness and there is no way of even guessing 
where the receiver is tuned. 

"I had to admit that I didn't have one 
of the lights in stock, and that it would 
take me a couple of days to secure one. 
The customer made a face at this -there 
were a couple of features he wanted to 
listen to on his pet stations. However, it 
was all okay again after I cut a small 
disk as shown in Figure 1. The disk is 

just large enough to permit the stations to 
be read.-that is its diameter is about one 
inch greater than that of the tuning knob. 
The center hole is punched for a tight 
squeeze on the / inch shaft and is shaped 
as shown to accommodate the flat side of 
the shaft.. The knob is removed, the disk 
(which I cut from brown cardboard) is 

slipped on and the knob replaced. I located 
his favorite stations for him by checking 
frequencies against my test oscillator, and 
jotted them down as shown. The knob is 
merely turned until the desired station 
letters are on top and then tuned carefully 
by the magic eye -as per usual. Unless the 
stations are closely grouped it may be 
necessary to turn the knob several revolu- 
tions -but at that it's better than having 
no idea at all as to where the stations may 

Figure 4. Emergency soldering -as 
well as instant heating for any small 

job. 

FG.4 

OBJECT TO BE SOLDERED 

4REE0 CARBON 

TO 6 VOLT 
STORAGE 

- BATTERY 
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A NOISE- MAKERS' CONVENTION? 
Here are gathered together the various devices that 
cause most of the man -made interference in radio. 
All except an automobile! There are vacuum cleaners, 
fans, contactors, violet -ray machines, motors, heaters, 
irons and achat -not. Radio dealers and servicemen 
would do well to study ways and means to quiet them. 

be. This idea will doubtless help out on 
other radios having fancy dial arrange- 
ments requiring light for tuning. Inci- 
dentally, about the only place where you 
can buy these lamps is from Montgomery 
Ward and the catalog number is 62- 5517." 
-Charles Lambert, Oneida, N. Y. 

While there are probably not many - 
Silver Marshall 34 

-receivers still in circulation, those that 
are should be ripe for trouble, and the item 
mentioned below by James L. Hoard, 
Providence, R. I., may apply to other re- 
ceivers as well: "Several of these receivers 
have ceased to function due to a bleeder 
resistor (Ru) which burns out as the result 
of a shorted screen grid bypass condenser. 
These bypass condensers are duo .1 mf. 
units. Two are found in Co and one in C, 
(on the S -M diagram). The resistor is 
rated at 2 watts. Occasionally resistor R0- 
25,000 ohms, 1 watt -in the first audio 
plate circuit will be found open, with the 
usual symptoms." Mr. Hoard's conserva- 
tively neat business card is shown in 
Figure 2. 

The following notes are from Eugene 
C. Drobeck, Los Angeles, Calif.: Peter Pan 
34: Look out for a wire shorting the screen 
to suppressor at the 42 socket. Philco II: 
In this auto radio job a remedy was 
found to reduce the mechanical racket of 
a Mallory replacement vibrator. This was 
accomplished by placing an extra layer of 
rubber absorption material in the can 
around the vibrator unit, as well as some 
on the top. This effected a decided im- 
provement, practically no noise now being 
heard. Atwater -Kent 82: Be careful in 
handling the leads to the volume control 

Figure 3. A trouble light for shop 
and tool kit. 

in this set -just in case you never worked 
on one before. These leads are made of 
very fine wound wire. Serenader Chassis 
47: If one of these jobs comes in smoking, 
look for a shorted filter. Replace with a 
good make of condenser. Philco 20: If the 
tuning shaft is noisy, clean the bearings 
with gasoline. 

Trouble Lamp 
"The drawing of Figure 3 shows a simple 

trouble lamp that I have found very handy 
in lighting dark corners while servicing 
receivers. The lamp consists of socket, 
plug and 6 -volt auto lamp which can be 
secured at any store selling automobile 
accessories. A lamp of any desired candle 
power can be used. A 3- candlepower lamp 
is probably best for all around use -though 
you can go as high as a 32- candlepower 
headlight if you wish. I operate the trouble 
lamp from a 5 -volt tap on my service 
bench. " -Arthur Immicke, San Antonio, 
Texas. 

Emergency Soldering Iron 
While probably known to many old 

timers, this idea suggested by James W. 
Huffman, Belfair, Washington, is worth 
passing on for the benefit of the younger 
generation. After all, soldering irons do 
burn out, and, inevitably, when they are 
needed most. Figure 4 shows the idea. The 
object to be soldered is connected to one 
terminal of a six volt battery (or to 115 
volts through an electric iron) and the 
other terminal is connected to a battery 
clip in the grip of which is the sharpened 
carbon from a flash -light cell. The solder 
is held in close contact with the object to 
be soldered, and an arc struck by touching 
the carbon to the solder. After sufficient 
solder has melted, it may be "run" by ap- 
plying the arc directly. A slightly different 
soldering technique is required, but excel- 
lent soldering can be done this way. We 
know of several servicemen who prefer the 
arc to the rrgular iron for single connections 
and other minor jobs as heating is instan- 
taneous. Use your favorite flux or paste. 

Something New in Screw Drivers 
The accompanying photograph tells the 

(Turn to page 356) 
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Calibration of 

TEST 
Oscillators 

By Kendall Clough 

PROBABLY no feature of a test oscil- 
lator or signal generator is more 

important to the serviceman than the ac- 
curacy of the frequency calibration. Mod- 
ern receiver service notes are exacting as 
to the frequencies which are to be used 
in alignment, and the customer atten- 
tion to accurate dial calibration make 
it necessary that the modern service 
shop have an oscillator available which 
can be depended on to give an output 
accurately calibrated as to frequency 
from at least 100 kilocycles to 30 mega- 

cycles with excellent stability. 

FORTUNATELY, accurate stan- 
dards of frequency are now avail- 
able to everyone. Substantially all 

broadcast stations have a deviation from 
assigned frequency of less than 50 
cycles. In addition, the National Bureau 
of Standards maintains scheduled fre- 
quency transmissions over station 
WWV, accurate to considerably better 
than one part in a million. Both of 
these sources are available to the ser- 
viceman for checking the continued ac- 
curacy of his generator over a period 
of time. 

All that is needed is a sensitive all - 
wave receiver, in order to use the fre- 
quency standards of both broadcasters 
and WWV. It is important that the 
oscillator under test be loosely coupled 
to the antenna lead of the receiver, in 
order that the signal from the generator 
shall not overload the receiver and pre- 
vent the heterodyning of the generator 
output with the signal. A simple method 
is to connect the output of the gen- 
erator to a short piece of wire wrapped 
around the antenna lead to the receiver. 
The ground side of the generator should, 
of course, be connected to the same 
ground to which the receiver is con- 
nected. In the event that the signal 
from the generator is still too strong or 
cannot be attenuated sufficiently to 
avoid blocking, some of the twisted 
lead may be removed until proper 
heterodyne action between the two sig- 
nals is obtained. 

Getting "Zero Beat" 
Let us say that WWV has been 

tuned in on 5 megacycles on the re- 
ceiver. The signal generator is set at 
approximately the same frequency. 
With proper adjustment of the coupling 
a heterodyne note should be heard as 
the oscillator dial is turned slightly 
about this point, and the dial should 
be adjusted until the heterodyne 

. note 
drops to a very low note and is finally 

inaudible. The 
setting of the gen- 
erator dial should 
be noted at this 
point, and if the 
calibration is per- 
fect, will show 5 
megacycles. Let us 
suppose, for sake of 
illustration, that the 
generator calibra- 
tion shows a setting 
of 5.15 megacycles 
at this point of zero heterodyne. The 
oscillator can then be said to be out of 
calibration by (5.15/50) -1 X 100%, 
or 3% at 5 megacycles. 

If the oscillator has a fairly strong 
harmonic output, it may be possible to 
tune it to 2500 kc. or 2.5 megacycles, 
and secure a heterodyne note, although 
it will probably be necessary to increase 
the coupling to the antenna. By using 
this harmonic method, it is sometimes 
possible to check the oscillator over a 
considerable range of frequencies, using 
only a few standard frequencies. The 
method is simple and obvious, although 
a few "dont's" are in order. 

1. As previously mentioned, don't 
couple the signal generator too closely 
to the antenna lead of the receiver. 
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CALIBRATING A. F. OSCILLATORS 
Figure 2. One of the test positions where four standard 
frequencies are "piped in" from the primary standard. 
By utilizing harmonic and submultiple relationships, an 
almost unlimited number of audio calibration points are 

obtained. 

THE PRIMARY STANDARD 
Figure 1. The rack at the left, using 
a temperature controlled 100 kc. crys- 
tal, includes a number of master 
vibrators all of which are "locked in" 
with the crystal and provide a num- 
ber of frequency standards which are 
distributed by means of transmission 

lines to the va ious test benches. 

2. In the case of curve calibrated or 
indirect calibrated oscillators, don't con- 
clude that the calibration is badly off if 
there is a discrepancy between the ac- 
tual and the indicated dial reading, be- 
cause the calibration of the oscillator 
may be rather flat at the checking 
point; that is, there may be relatively 
few kc. per dial division on that por- 
tion of the dial. The safe way is actually 
to compute the percentage error, before 
going to the labor of completely re- 
calibrating, or sending the oscillator to 
the factory. 

Some Precautions 
3. Don't confuse the order of the 

harmonic and conclude that the oscil- 
lator is off. In the illustration used 
above, you might calibrate at 5, 2.5, 
and 1.25 megacycles, provided your 
generator has sufficient harmonics. 
These frequencies correspond to first 
(fundamental), second, and fourth 
harmonics of the test oscillator. Don't 
forget the frequency whose third har- 
monic is equal to the standard signal. 
This will be 5 me /3 or 1.666 MC on 
the oscillator dial. Because this is 
usually not a round number, it is fre- 
quently of the oscillator. 

Generally speaking, the safe pro- 
cedure for the serviceman is to use these 
check methods to determine that the 
oscillator is actually off calibration by 
more than the guarantee of the manu- 
facturer as to accuracy, and then return 
the instrument to the factory for read- 
justment and recalibration. 

Factory Methods 
The writer feels that it might be 

interesting to many to learn of the 
methods used by the Clough -Brengle 
factory in checking oscillators from the 
manufacturing division or for repair. 
The equipment to be described is pos- 
sibly more involved than used in the 
majority of equipment plants for this 
purpose, and (Continued on page 379) 
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See Them 

AT yQJ 
DEALER'S 
(New Radio Products) 

RK48 -New Beam Power 
Tetrode Tube 

The Raytheon RK -48 is a beam -type 
aligned -grid tetrode tube with a molybden- 
um plate and an isolantite base similar in 
appearance to the RK28. It is designed for 
amateur transmitting use. The aligned grids 
are employed to reduce the screen-to- plate- 
current ratio and to allow more efficient 
utilization of the total allowable space cur- 
rent. The deflector plates in the RK48 are 
connected to pin No. 4 of the base and 
should be connected to the mid -point of 
the filament. The RK48 may be operated 
at full voltage ratings up to 30 megacycles. 
The use of the tube is not recommended 
at frequencies higher than 60 megacycles. 

General characteristics: filament voltage 
10 V.; filament current 5.00 amp. Average 
interelctrode capacities: 0:13 mmfd. grid 
to plate, input capacity 17 mmfd., output 
capacity 13 mmfd. Used as a class C oscil- 
lator or r.f. amplifier, maximum plate V. 
2000 for telegraphy and 1500 V. for tele- 
phony; recommended screen voltage for 
both operations 400 V. Typical operation 
under telephony: grid bias -100; plate cur- 
rent 156 ma.: screen current 31 ma.: r.f. 
input power 1.20 W and carrier power 
output 175 watts. Audio power (plate and 
screen modulation with modulation factor 
of 1.0) 125 W.: peak power output (plate 
and screen modulation with modulation 
factor of 1.0) 700 W. Under c.w. operation 
grid bias -100 V.: plate current 180 ma.: 
screen current 27 ma.: r.f. power input 
1.20 W.: carrier power output 250 watts. 

This new tube can also be utilized as a 

class B. r.f. amplifier, and with maximum 
voltage of 2000 V.: the carrier power out- 
put is 50 W. with a peak r.f. power input 
of 0.22 W. 

The physical characteristics of the new 
tube are: maximum length 9/ inches and 
maximum diameter 2r inches. 

Five -Band R.F. Signal Generator 
The Clough -Brengle Company announces 

a new precision signal generator with an 
accuracy of / of 1 percent and a frequency 
range from 100 kc. to 31 megacycles. The 
dials are connected direct to the condenser 
rotor with insulated shaft and a ten -to -one 
vernier to prevent slippage, remove back- 
lash and assure a smooth drive without 
errors. Permanence of calibration is assured 
by the use of air -trimmed iron core r.f. 
coils. The r.f. output is continuously var- 
iable through vernier control and a ladder 

CATHODE -RAY OSCILLOSCOPES FOR RADIO NEWS READERS? 

The uses of the cathode ray oscilloscope have found application' in so many fields 

of radio, among servicemen, experimenters and amateurs, that the demand for the 

instruments has increased by leaps and bounds. Scene shows a production line 

in the Allen B. Dumont Laboratories where many instruments are turned out 

each day to keep up with the demand both here and abroad. Is your name on 
one of these? 

attenuator from minimum to a rated 
100,000 microvolts on all bands. A switch 
provides 400 -cycle internally modulated 
r.f., unmodulated r.f., externally modulated 
r.f. and up to 1.2 volts of 400 cycles a.f. 
for amplifier tests. The tubes employed, 
comprise a 76 oscillator a 6X5 rectifier and 
a 6N7 modulator. 

Victor Opera Book Adapted 
For the Blind 

The RCA "Victor Book of the Opera" 
is to be translated into "Braille" so that 
its contents will also become available to 
the blind, according to a communication 
received from Martha Herman, supervisor 
of the WPA Braille project at Bismarck, 
North Dakota. This special edition for the 
blind, which will expand the 526 pages of 
the new ninth edition into several large 
volumes, will also be available in lending 
libraries. 

Special for Servicemen 
Philco has just introduced a volume con- 

trol kit to take care of 95 per cent of all 
Philco models including the 1937 receivers. 
The assortment contains 24 different volume 
controls. They have also placed on the 
market a new electrolytic condenser kit 
containing an assortment of 10 midget type 
electrolytic condensers in those values which 
are most commonly employed. The con- 
densers are rated at 450 volts d.c. 

Combined Tube Checker and 
Analyzer 

Both servicemen and dealers will be in- 
terested in hearing about the latest Supreme 

open test in any element, short check be- 
tween any two elements, and separate sec- 
tional quality tests. In addition to these 
features the instrument includes four a.c. 
and d.c. voltage measuring ranges from .2 

to 1400 volts, three ohmmeter ranges to 
20,000 ohms, two megohms ranges to 20 
megohms, an electrostatic capacitor leakage 
test on a neon bulb and an electrolytic filter 
capacitor leakage cheèk on an English -read- 
ing "Good -Bad" scale. 

Announces New Condenser 
Line For Service Field 

The National Union Radio Corp. a new 
entry into the field'of condensers for radio 
service specialists will provide a complete 
line of electrolytic and paper condensers. 
The line will include standard and junior 
cardboard box types, standard and junior 
inverte'd can types and tubular paper and 
electrolytics types, automobile paper, un- 
cased condensers, auto vibrator and oil 
filled transmitting condensers. 

New Line of Receivers For 
Every Purse 

Four new inexpensively priced radio re- 
ceivers were recently placed on the market 
by the RCA Mfg. Co. Herewith illustrated 
an end table model 85 -T2, a 5 -tube super - 

(Turn to page 376) 

model 502 tube and radio tester. The 
salient features of the electro- conductance 
tube checker are inter- element leakage test, 
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n Ultra - Modern Direct - Coupled 

AMPLIFIER 
T is common to rate an amplifier by 
the amount of power available. If 
an amplifier has only a power out- 

put of 10 watts it is considered by many 
to be only half as good as one of 20 
watts or 1/4 as good as a 40 watt ampli- 
fier. Many times a good 10 watt am- 
plifier will give far more satisfactory 
service than a medium quality 30 watt 
unit. The important consideration in 
the question of power output is the pur- 
pose for which the amplifier is to be 
used. While there are conditions and 
places which warrant amplifiers rated at 
20 or more watts, such as in public 
address and theater work, the use of 
such equipment for the average small 
apartment is decidedly unnecessary. 

What is Room Volume? 
For use in the home an undistorted 

output of 3 watts is more than ample 
provided the fidelity curve is flat and an 
efficient speaker is used. This is true 
except for those whose sole use of a 
radio is a means of destroying silence 
and annoying their neighbors. Tests 
have proven that an average level of 
0.8 watt with peaks reaching 2.6 watts 
is more than ample for satisfactory 
home radio service. Where a radio is 
used to furnish a background the level 
should not exceed 0.5 watts. 

The best operating level for satis- 
factory radio service depends on a num- 
ber of factors. These include the quality 
and type of program, the size and type 
of room, time of day and most impor- 
tant the attention given to the program. 
If it is dance music and the time late 
at night, a level of 10 to 20 milliwatts 
will give the same satisfactory service 
as 700 to 800 milliwatts earlier in the 
evening when traffic and other noises 
are heavier. This level is not satis- 
factory for dancing but is satisfactory 
for listening. A program of concert 
material which warrants the 
same careful attention as at- 
tendance at the concert, 
would require an average 
level of one watt provided 
the time is early evening. For 
entertainment of this type 
means should be taken to 
prevent distraction of inter- 
est from the program. The 
best way to do this is to 
darken the room, relax in the 
most comfortable chair and 
avoid conversation. 

To meet these entertain- 
ment requirements a new di- 
rect coupled amplifier was 
designed which has manu 
novel features. These in- 
clude the use of the 6L6 as 
a triode, variable reversed 
feedback, low- high- or corn- 

For the Home 
REVERSED feedback is employed 

and compensating circuits are added 
to boost both the low- and high - 
frequency response. In addition, the au- 
thor employs a 6L6 as a highly effective 
triode and runs all amplifier filaments 
from the same transformer secondary. 

By Gerard J. Kelley 

bination low -high frequency compensa- 
tion in conjunction with reverse feed- 
back, and operation of all amplifier 
tubes from a common heater winding. 
The circuit is shown in Figure 1. 

The 6L6 is used as a triode (screen 
connected to plate) to reduce distortion 
encountered in its operation as a pen- 
tode. The average constants of several 
RCA and Sylvania tubes used as triodes 
follow: At 280 volts on the plate and 
24 volts grid bias, the plate current is 
42 ma.; the amplification factor, 7; mu- 
tual conductance, 4100 micromhos and 
plate resistance, 1700 ohms. The max- 
imum power output at 5% total har- 
monic distortion is 3 watts in a 5000 
ohm load. The tube has advantages over 
other triodes because of its greater 
power sensitivity (nearly twice that of 
the 6A3), its indirect heater which 
makes a single heater winding possible. 
The shielding metal shell also eliminates 
difficulties of instability. The difference 
in frequency characteristic between the 
pentode and triode 6L6 is illustrated in 
Figure 2. 

Minimum Distortion 
Reversed feedback is used in this am- 

plifier to reduce phase distortion, pre- 
vent speaker hangover and to correct 
the frequency responses. If the 6L6 is 
used as a pentode the harmonic content 

is reduced approximately 50% while as 
a triode only 30% reduction is secured. 

The feedback circuit used was de- 
signed after careful check of all cir- 
cuits available. Reversed or negative 
feedback is no cure -all and strange to 
say this circuit which is used indirectly 
to reduce distortion may introduce 
severe phase distortion. It was for the 
latter reason that the screen of the 
6J7 was used as the means of securing 
reversed feedback. Careful checks had 
shown that reversed feedback in the 
cathode of the 6J7 while giving greater 
gain reduction increased the phase dis- 
tortion at the point of greatest gain re- 
duction. A point could be secured which 
had minimum phase distortion but the 
total gain and harmonic reduction was 
not as high as in the screen circuit. 
When using the screen circuit of the 
6J7 tube to secure reversed feedback 
the voltage required is higher than in 
the cathode circuit but this is easily 
secured from the 500 -ohm secondary of 
the output transformer. This arrange- 
ment of reversed feedback allows cor- 
rection of the frequency response curve. 
By means of the variable reversed feed- 
back control in conjunction with the 
low and high frequency compensating 
networks the response curves may be 
varied within wide limits. In this case 
C7 and R4 comprise the low- frequency 
discriminating circuit and T3 with R3 
the high- frequency corrector. 

Adjusting Circuits 
The response curve of the low fre- 

quency compensator circuit is not as 
good as could be desired. This is mainly 
due to the low Q of T3 which should 
have an inductance of 2 henries and a 
low d.c. resistance. The closest ap- 
proach to this value found was a Gen- 
eral Radio type 271 medium frequency 
transformer. 

As pointed out by many 
authors, reversed feedback 
may cause oscillation at low 
or high frequency. In this 
amplifier the high frequency 
oscillation occurs at about 25 
kc. and requires only a low 
value of feedback. 

In order to prevent this 
oscillation and allow a higher 
value of feedback to be 
secured a trap circuit is 
placed in the feedback cir- 
cuit. This trap consists of a 
Hammarlund 85 millihenry 
choke, Ch3, tuned by a var- 
iable 140 mmfd. mica pad- 
ding condenser, C8. When 
adjusting this trap, which 
should be done with an oscil- 
lograph or output meter the 
feedback control is set at 

CONSTRUCTION HAS PROFESSIONAL TOUCH 
From left to right the controls are: volume control, in- verse feedback, low- frequency compensator, Leigh -fre- 
quency compensator. The rectifier tube is back of the 

power transformer. 
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maximum with the mica padder set at 
minimum capacity. The volume control 
should be set at maximum. The padder 
condenser should then be set to stop 
oscillation and when this is done the 
volume control should be moved to a 

minimum position, readjusting the mica 
padder condenser till it is possible to 
move the volume control from mini- 
mum to maximum position without high 
frequency oscillation taking place. R10 
limits the high-frequency compensation. 
which might cause oscillation if it ex- 
ceeds a critical value. 

The low frequency oscillation is pre- 
vented by a 20,000 ohm resistor in 
series with the 5000 ohm feedback con- 
trol. This resistor limits the maximum 
amount of feedback voltage applied to 
the screen circuit of the 6J7 tube. 

Construction Details 
In order to maintain good low fre- 

quency reproduction it is necessary that 
the power supply have good regulation. 
The chosen units have low resistance 
while the 83V rectifier was preferred 
because of its good regulation and its 
indirect heater which eliminates surges 
during the warming up period. 

Due to the high voltage it is necessary 
to use paper condensers in place of 
electrolytic. 

The mechanical assembly is simple, 
and the Kenyon ÚB103 base was a 

great help in this direction. This base 
has the advantage that the 4 sides are 
easily removed to allow easy assembly 
and wiring. All heater and plate power 
supply wiring is bunched as much as 
possible and kept away from all signal 
circuits in order to keep the stray ca- 
pacities low and prevent stray pickup. 

Provision is made for radio input to 
the diode detector by two pin jacks or 
to the 500,000 ohms volume control by 
means of a jack. When using this jack 
for audio frequency input a shielded low 
capacity lead should be used. The in- 
terstage coupling resistance is mounted 
well away from the chassis to reduce 
stray capacity. 

It is necessary to secure the correct 
phasing of the output transformer. In the 
model this was done in the primary and 
if the terminal marked ground on the 
Kenyon T301 transformer is grounded 
the Hi primary terminal next to it 
should go to the cathode of the 6L6 tube. 

Frequency Response 
A 1/2 -volt flashlight cell in series with 

the cathode of the 6J7 tube is used for 
bias; and a flashlight lamp is used in 

series with the positive high voltage as 
a fuse and trouble indicator. The lamp 
is a 150 ma lamp and only glows dimly 
in normal operation. In case it is de- 

sired to use a switch to change the 6L6 

from a pentode to a triode, which may 
be done with fair results without read- 
justing the wire-wound resistor in the 
cathode of the 6L6 tube, care must be 

taken to prevent extreme high -fre- 
quency oscillation due to length of 

screen grid lead of the 6L6. 
Figure 3 shows several frequency re- 

sponse curves of the amplifier for dif- 
ferent settings of the feedback controls. 

The "no reverse feedback" curve 
shows the (Turn to Page 382) 
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Practical Pointers for Servicemen on Servicing 

MOVIE SOUND 
SSUMING that the quantity of 
- acoustical material necessary has 

been determined, the next ques- 
tion is, where shall it be placed. An 
almost invariable rule is to start with 
the rear wall of the theater and work 
forward (toward the screen). The rear 
wall is covered starting at a point slight - 
1 above the head level of the audience. 
It should be noted that the balcony. if 
any, in most motion picture theaters is 
so low that there is little use in treating 
the rear wall under the balcony. And, 
where there is a balcony the acoustic 
treatment on the rear wall starts at a 
point slightly above the head level of 
the audience in the balcony. 

The next points of treatment are the 
side walls starting at the rear walls and 
extending forward at approximately the 
same height, that is, slightly above the 
head level of the audience. Except in the 
case of an irregularly shaped auditorium, 
the acoustic material should extend for- 
ward the same distance on either side. 

Safety Precautions 
Regardless of how and where the 

material is placed it should be borne in 
mind that just because some acoustic 
materials look more or less like burlap 
sacking is no excuse for a job to look 
sloppy. Except in those cities where the 
Fire Department inspectors go around 
with gasoline blow torches looking for - 
and usually finding! -trouble, the acous- 

(heater eicoustics) 

IN applying acoustical treatment to the- 
aters or rooms, proper placement of 

the acoustical material is essential for 
best results. In this article, the author 
describes the accepted methods employed 
by sound experts. In addition, a table 
of the absorption coefficients of many 
well -known acoustical materials, as well 
as curves of absorption against frequency, 
are included and will provide valuable 
guides to those entering this profitable 

field. 

By W. W. Waltz 
(Part Five) 

tic compositicl can be covered with 
materials variously known as "theatrical 
gauze" or "scrim." The acoustic mater- 
ials are generally fire proof or fire - 
retardant; any light coverings put on 
for decorative purposes can probably he 
treated to make them slow- burning. 

It was pointed out above that the 
generally accepted practice is to use the 
absorption coefficient of a material at 
512 cycles, and the absorption at this 
frequency was used in our illustrative 
example. Examination of curves of ab- 
sorption vs. frequency for various kinds 
of acoustic material shows that the 
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absorption increases with frequency and 
in general reaches a peak at about 1024 
cycles. Above this frequency some of 
the curves drop while others become 
more nearly flat. The curves (Figure 1) 
reproduced herewith show, for instance, 
that the material which was used in the 
theoretical problem has twice the absorp- 
tion at 1024 cycles that it has at 512 
cycles. Figure 2 is a table of the absorp- 
tion coefficients of typical high -grade 
acoustical materials. 

In communication work mean speech 
frequency -theoretically the frequency 
most often appearing in any given num- 
ber of speech sounds -is taken as 796 
cycles per second; this is somewhat 
closer to 1024 cycles than it is to 512 
cycles, and this might seem to indicate 
the advisability of using the higher fre- 
quency, 1024 cycles, rather than the 
lower. 

Experience Needed 
The whole subject of acoustic condi- 

tions is greatly involved and it must be 
appreciated that experiment, in the form 
of actually making acoustic surveys and 
applying acoustic material on the basis 
of the results of the surveys, is worth 
more than dozens of text books. How- 
ever, even from a theoretical standpoint 
the subject has its fascinations, and for 
those who wish to investigate further is 
recommended Watson's "Architectural 

(Turn to paage 378) 

SOUND ABSORPTION COEFFICIENTS 

MATERIAL FREQUENCY 
128 512 1024 2048 

AB5ORBEX A, 1"THICK,BACKED WITH 1 "GIMCO 
MINERAL WOOL, NAILED TO 1 "x 2" WOOD FURRING 

12" O.C. SPRAY PAINTED. 
.58 .98 32 .79 

ACOUSTEX, 2." THICK, TYPE 100 W, CEMENTED TO 
PLASTERBOARD, PAINTED BY MANUFACTURER. 33 .83 .88 .87 

ACOUSTI- CELOTEX TYPE BBB.1%4 "THICK, CEMENT 
ED TO PLASTER BOARD. 19 .91 .92 .92. 

ACOUSTONE D, 1.05 "THICK. CEMENTED TO 
PLASTER BOARD, PAINTED. 43 .83 .77 .69 

AKOUSTOLITH D, Z" THICK. .15 -.59 .74 .52. 

CEP,Af 1ACOUSTIC,1.5 "THICK,CEMENTED TO 
PLASTER BOARD. 

,70 .70 .61 

MASON ITE ACUTILE,1.5` THICK. CEMENTED TO 

PLASTER BOARD 
38 .88 .96 .86 

SANACOUSTTC HOLORIB, 1%," THICK .50 .87 .79 .77 

MASON !TEXAN DARD BOARD 1/z "THICK,NAILED 
TO 1 "x2" FURRING 24 "O.C. 

20 .33 .37 .37 

MASONITE TI LE, TYPE CQS,1.8'THICK,CEMENT- 
ED TO PLASTER BOARD. 

19 32. .89 .74 
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1 Systematic Program for 

LEARNING THE CODE 
Correct Methods and Persistent Practice 

By John M. Borst 

IT is possible for you to become an 
efficient sending and receiving radio 
operator if a definite plan of instruc- 

tion and learning is followed and per- 
sistently carried out. One requirement 
is to devote a definite period to the 
code -work each day. The length of the 
period depends on your endurance; in 

the beginning 15 minutes twice a day is 

recommended. Later these periods can 
be lengthened or shortened. By all 

means it is desirable, especially in the 
beginning, to work together with a part- 
ner who may also be a beginner so that 
you çan send to each other. Later this be- 
comes less essential because after the 
student learns to receive a minimum of 
8 to 10 words -per- minute, he will be 
able to pick plenty of material from the 
air for practicing copying. 

Material Required 
The material required consists of a 

telegraph key and some sort of code - 
practice oscillator (such as that shown 
in the diagram of this article) and a 

pair of phones. The oscillator is easy 
to make; it takes a battery- operated 
tube, type 30, which can be made to 
oscillate at audio frequencies by means 
of an audio transformer. Very little 
plate voltage is required; in this case 
it is about 2/ volts. If necessary, 
those who do not wish to construct an 
oscillator may employ a buzzer and a 

battery, but an effort should be made 
to obtain a buzzer with a pleasing note. 

The original "American Morse Code" 
consisted of letters made up out of dots 
and dashes and spaces of different length. 
The fact that it had "spaced letters" 
makes this the fastest code but it is 

harder to learn and may more easily 
lead to errors. It is only used now for 
wire telegraphy. The "Continental" or 
"International" code; is now exclusively 
used for radio communication. The let- 
ters of the Continental code are com- 
posed of dots and dashes only and no 
"spaced" letters exist except the period. 

Correct Spacing 
The respective lengths of dots, dashes 

and their separating spaces in the Inter- 
national Morse code are as follows: A 

dot has a definite length, which depends 
on the speed of transmission, a dash 
equals three dots; the space between 
dots or dashes belonging to the same 
letter is equal to the length of a dot. 
The space between two letters is equal 
to three dots, the space between words 
is equal to five dots. These relations 
should be maintained as accurately as 
possible by the operator, being sure that 
the several dashes of a letter are equal 
in length and that spaces between letters 

BESIDES those who intend to become 
commercial or amateur radio opera- 

tors, there are others who will find it 
profitable and interesting to learn the 
code. In the first place, many positions 
in radio which are engineering positions 
still call for a knowledge of the code. 
Then, there is a wealth of interesting ma- 
terial picked up by your all -wave receiver 
if you will only take the trouble to learn 
its language. Those who can read the 
code with facility will often have a front - 
seat at the "news reel of the ether" and 
can obtain some of the information at 

first hand. 

remain regular, regardless of the length 
of the letters. 

When the student begins learning the 
code there are several things he should 
not do. First and foremost he should 
not try to memorize the code. visually. 
He should learn to recognize the letters 
by their sound and think of the letter 
a as "dit -dah" (spoken) and not as a dot 
and dash. Perhaps the best way to begin 
is to practice a few letters at first and 

DOT LETTERS 
E 

I 

S 
H 

LETTERS TH A® ugm V® y/ em _ 
F ® 
P e ® Y®®® Riso 

DASH LETTERS 
T Imo 
M ® so 
O e0 e® - 

AT ARE OPPOSITE 
N o e 
O ® 
g ® 
C EN. 
L ® 
X s 
Q ®amo s 
K s ® 

LETTERS ENTIRELY DISSIMILAR - 
C ® me 
Z ® ® e o 
J ®® sea 

NUMBERS 
O 

I eNos Nam wso® g s 
2c+ole/g1 NAM e® 8 NM® MN 30®® 7a®eo 4 ooust+ 6 ors e 5e 

SEC PRI. 

iFM TRANS. INPUSUT NS. 

PHONES 

I 
KEY 

30 
2 V.-60 MA. 

PILOT 

R1 -10"0 OHM 
RHEOSTAT,.-..w 

lal1l+ 
V. "C 

add new ones later. For this reason the 
letters of the code are shown in the 
chart in a systematic order rather than 
in alphabetic order. 

On the first day all attention might 
be confined to all letters formed by dots 
alone; these are the e, i, s, h, numeral 
5, and the period. Learn to make your 
dots regular without any hesitation be- 
tween them. The key should be mounted 
18 inches back from the edge of the 
table. Grasp the knob firmly but not 
tightly between the first two fingers and 
the thumb ..f the right hand, somewhat 
like you might hold a pencil. The elbow 
should rest on the table but the wrist 
is up in the air. All dot and dash move- 
ments should be made with the forearm 
and the wrist (including the dots) and 
not with the fingers! Do not release the 
grip after every word or sentence, as 
some persons do; it causes fatigue and 
holds down the speed. 

Practice Makes Perfect 
When the student is able to make 

dots evenly spaced, he should repeat 
sending and receiving the dot letters 
until he can recognize them without any 
difficulty. Then he can add the letters 
consisting of nothing but dashes and 
practice them until they are memorized. 
Finally, the other letters can be added 
in pairs as shown on this page. It will 
take perhaps three days to a week until 
all the letters of the alphabet have been 
assimilated as definite sounds. When 
sending the more difficult letters like 
the c and the y it is important to watch 
the regularity of spaces as well as the 
length of the dashes. Many people have 
the habit of making the first dash of 
a letter the longest, the next one shorter 
and then still shorter. To guard against 
this there are some schools which make 
the student do his first sending by the 
beat of a metronome until he has the 
right rhythm. One beat would then equal 
one dot or a space between parts of a 
letter. For a dash the key has to be 
held down for three beats, etc. 

Keep Going! 
During copying it is important not to 

think too long, if one letter is missed, 
but immediately concentrate on the next. 
Otherwise one will probably miss several 
words. 

When the student has progressed so 
that he can send and receive some 5 to 
8 words a minute (5 characters to the 
word) he might take a course, such as 
the Candler ccurse, which will help him 
overcome many difficulties. 

For copying practice, most of the ma- 
terial can be picked from the air, with 

(Continued on page 383) 
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"Snubbers" and Chokes 

Wave Trap Design 

Preventing Key Clicks 

Cathode-bias Detectors 

Curing 

BCL 
Interference 

WHILE the Federal Communications 
Commission's records show a de- 

cided decrease in the number of amateur 
broadcasting interference complaints re- 
cently, this problem still should have the 
consideration of every amateur. Interfer- 
ence with the neighbors' favorite broad- 
cast programs causes hard feelings. And, 
such hard feelings tend to destroy ama- 
teur good will -good will that is built up 
by the excellent work amateurs do in 
times of emergency, such as floods and 

hurricanes. 

AMATEURS during times of emergency 
win flattering publicity, in the news- 
papers calling to the attention of the 

public at large and the broadcast listeners in 
general that John Jones down the street 
who sometimes is heard on his neighbors' 
radio sets is a member of a fraternity that 
not only "fools and experiments" with radio, 
but actually contributes something worth- 
while when the occasion arises. At the 
same time this good will can be offset when 
the Communications Commission receives 
a large number of complaints of BCL in- 
terference. A number of cases on record 
show some amateurs, particularly younger 
ones, are inclined to assume that because 
they are licensed by the government they 
have a prior right to the airways and their 
neighbor who only "listens," and therefore, 
refuse to help solve his problem. Indeed, 
there are few cases on record where this 
unreasonable attitude has been assumed, 
but one case in a thousand like this will 
have its harmful effect. 

Worth the effort 
There are few cases on record where with 

a little effort expended on the part of the 
amateur, interference in his neighbor's radio 

THE "SNUBBER" 
Kt AL 

WOUND ON PENCIL 

(50T 

/ q ,:s0T . tg 

.\..\..\r0006( - 1 A su 
TwSTE. VAiqS o 

has not been eliminated. True, there are 
certain types of sets in which interference 
is more difficult to eliminate than in others, 
but these are few and far between. In this 
category are antiquated receivers that use 
grid -leak detection and the very cheap 
3, 4 and 5 -tube A.C. -D.C. midget sets, but 
even in these it is possible to overcome the 
problem, even if it is necessary in the case 
of the former to change the detector from 
grid -leak bias to cathode bias. 

Official records show phone stations 
cause more interference than those that use 
c.w. exclusively. This is understandable 
in view of the fact in the case of the c.w. 
station the interference cause usually is 
key clicks or transients which may be elim- 
inated simply with a key -click filter in the 
transmitter. But in phone station there is 
modulation with all of its interference - 
causing maladjustments to contend with. 
Further, the average phone station employs 
a larger amount of power than the average 
c.w. station, simply because the man who 
can afford the expensive modulating equip- 
ment also can afford the higher power, 
whereas the majority of the c.w. men are 
content with an average of about 100 watts 
input. 

Concerning ourselves first with phone in- 
terference and its elimination, it is interest- 
ing to note it is more prevalent from sta- 
tions on certain bands than on others. An 
overwhelming majority of the cases brought 
to official attention are from stations oper- 
ating on the 160 -meter band. Complaints 
from stations operating on 20 and 75- 
meter bands are about tied for second 
place; while those on 5 meters are next and 
10 meter complaints at the bottom of the 
list. 

Top of the List 
Interference from 160 -meter stations is 

at the top of the list for several reasons: 
First, because operation on this band re- 
quires such a large antenna that the ma- 
jority of its users are forced to Marconi 
type radiators; second, while there are a 
number of "old timers" on this band, it is 
the landing place of many phone newcomers 
who lack experience in adjusting the more 
complicated modulated equipment. 

The use of the Marconi type antenna 
(that is, a quarter -wavelength aerial and 

SIMPLE WAVE -TRAP 
AERIAL 

11/ 

COIL ioo 
MMFD. 

ANT. POST 
IN SET 

ground) results in the emission of a strong 
ground wave that has a tendency to 
"blanket" a large area. The records show 
that stations using half -wave radiators 
without ground connection have very little 
trouble with BCL interference. This bears 
out the theory that the Marconi type an- 
tenna is a poor one to use in congested 
areas. . 

Phone Interference 
Some of the interference from phone 

stations is due to faulty adjustment in the 
transmitter. Therefore, if a complaint is 
received, the . thing to do is take a look at 
the source first. The two most common 
causes are improper modulation . and im- 
proper neutralization. The latter is easy 
to check and should be done first. To 
check the former it is desirable to use an 
oscilloscope or some other means of modu- 
lation indication. If the modulation is with- 
in 100 percent and all' indications are that 
the transmitter is operating normally, then 
it will be necessary to eliminate the inter- 
ference in the receiver itself. But if the os- 
cilloscope shows unsymmetrical modulation 
or the presence of spurious frequencies, 
clearing up this trouble probably will solve 
the interference. 

Analyzing Causes 
Another way of checking on whether the 

cause is in the transmitter or receiver is to 
determine whether the BCL interference is 
general or just in one or two sets. If it is 
general, it probably is in the transmitter, 
particularly if the interference is present 
on modern middle priced super- heterodyne 
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A Department 
for the amateur 

operator to help 
him keep up -to -date 

receivers. On the other hand, if the inter- 
ference is present in one or two sets, and 
they are a type susceptable to interference, 
the problem must be attacked at the of- 
fended receiver. 

Common Types 
The most common form of BCL inter- 

ference from phone stations is "blanketing." 
This type causes the broadcast program to 
completely disappear or fade down con- 
siderably when the transmitter carrier is 

turned on. In such cases when the trans- 
mitter is modulated, the operator's voice 
usually is heard as loudly as the broadcast- 
ing station. Such interference is most com- 
mon in listeners' receivers whose antennas 
are close to the transmitter's radiator. It 
results when considerable power is picked 

KEYING OSCILLATOR 

KEYING CENTER -TAP 

up by the receiving aerial, thus overloading 
one or more of the tubes in the receiver to 
a point where amplification is greatly re- 
duced. 

Such interference cases often may be 
cured by relocating either the transmitting 
or receiver antenna. The farther apart 
they are, the better. If possible they should 
be at right angles to each other. However, 
in severe cases, rearrangement of the an- 
tennas will not eliminate the trouble com- 
pletely. In such cases it will be necessary to 
"trap" out the transmitter signal in the 
antenna circuit. 

Methods of Cure 
There are a number of methods of elimi- 

nating this form of interference. Incidentally, 
it might be pointed out here that in more 
than 95 percent of the cases observed 
the receiving antenna used was a simple 
wire antenna, and, that it is very seldom 
the BCL listener using one of the modern 
doublet -types of antenna that has trouble 
from nearby amateur signals. The doublet 
designed for broadcast reception (both short 
and long wave) will not pick up as much 
of the transmitter's energy as a straight 
wire, and therefore, offers a possible cure 
to the interference problem in itself. This 

(Turn to page 380) 

Voltage Supply for the 

VELOCITY 
Electrostatic 

MIKE 
By Robert Ames 

T HE Velotron mike, which combines 
the features of the velocity and elec- 
trostatic types, and avoids the main 

drawbacks of both, has gained wide popu- 
larity for P. A. work and is likewise gaining 
wide favor among hams. It is less expen- 
sive than most "good" mikes, provides 
higher output and is the one microphone 
which permits variation . of the frequency 
response to meet individual taste or re- 

quirements. 

Polarizing Voltage 
Like all electrostatic microphones it re- 

quires a polarizing voltage. It is by vary- 
ing this voltage that the desired frequency 
response is obtained. Once this value has 
been determined, the polarizing voltage 
may be taken from the amplifier power 
supply. But many users prefer to use a 

separate variable voltage supply unit for 
this purpose. Since the current required is 

nil, such a unit may be extremely simple. 

Designed by W2IDV 
The small unit shown in the photo- 

graphs is one developed and constructed 
by Glenn Pickett, (W2IDV), and has 
worked out very nicely at W2JCY. 

As shown in Figure 1, it is a simple 

INTERIOR VIEW 

2 MFD 
OR 

LARGER 

+1 
1e0V. or MORE 

CATHODE BIAS 
For old -style receivers 
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straightforward power supply employing 
resistance-capacity filtering. The tap switch 
affords a choice of 9 voltages. Lower volt- 
ages tend to accentuate low- frequency re- 
sponse while the higher voltage taps in- 
crease the "highs." By selecting the proper 
voltage, one may compensate in some de- 
gree for amplifier deficiencies. 

In Shielded Case 
The entire unit is assembled in a steel 

box measuring approximately 6 by 6 by 
6 inches. A screw -type connector plug 
for the microphone cable is installed at one 
side of the box while a shielded cable is 

brought out to a shielded plug for con- 
nection to the amplifier input. The metal 
shield over the 5 megohm resistor and the 
.1 mfd. coupling condenser, was taken from 
an old loudspeaker terminal block. 

The shielded cable employed should be 
of high quality since the slightest leakage 
will cause severe drop in voltage. Prefer- 
ably the insulation should be of rubber, 
both inside and outside, since cotton which 
is not impregnated will develop leakage. 

The voltages indicated on the diagram 
were measured with a new electronic d.c. 
voltmeter to be described next month, 
which has an input resistance of 50 
megohms -equivalent to 100,000 ohms - 
per -volt on the 500 -volt range. Readings 
taken with ordinary types of voltmeters 
will of course be undependable because 
of the load they apply to the high- resis- 
tance circuit of this voltage -supply unit. If 
one desires to measure the voltages avail- 
able, however, and has only a standard 
1000 ohm -per -volt meter to do it with, 
fairly good accuracy may be obtained by 
measuring the voltages across each of the 
resistors (511 to R3) which are in the 
circuit, and adding them together. 

List of Parts 
Cl- Cornell -Dubilier midget electrolytic conden 

ser. type JR304, 4mfd., 460 v. 
C2, C3- Cornell -Dubilier midget electrolytic con 

denser, type JR544, 4 4 -mfd., 450 v., (both 
condensers in one unit) 

C4, C5- Cornell -Dubilier tubular paper conden 
sers, type DT -4PI, .1 mfd., 400 v. 

Rl R2, R3, D4, R5, Ró, R7, R8, R9, R10 -1. R. R1, 
fixed carbon resistors, 10,000 ohms, Y2 watt 

R11- I.R.C. fixed carbon resistor, 40,000 ohms, 
watt 

R12- I.R.C. fixed carbon resistor, 10 megohms, / watt 
R13- I.F.C. fixed carbon resistor, 5 megohms, 

watt 
T1- United power transformer, type UH -1, 

pri. 115 v., -60 cy., sec. 600 v., at 50 ma., c.t., 
6.3v. 2a., 5v. 2a. 

S\ir1- Yaxley 11 -point switch, shorting type, 
No. 1211 L, with etched plate 
SW2- Single- circuit toggle switch 
1 Bruno shielded cable connector 
1 Eby 4- prong, moulded socket 
1 small shield (see text) 
1 Bud steel box (see text) 
Shielded wire, push -back wire, etc. 
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1 
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FIG.3A FIG.3B FI G.4 

DUE TO SERIES 
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EFFECT OF 
TWISTED PAIR 

TWISTED PAIR 

LATERAL RADIATION 
PATTERN IS A FIGURE EIGHT 

CONSTRUCTION DATA FOR USING THE "J" ANTENNAS 
Figure 3í1 gives the dimensions and methods of mounting for the single "J ", with 
spaced feeders. Figure 3B shows the method for using twisted pair feeders. 

Figure ¢ gives the arrangement of the double "J" beam end -fire antenna. 

IN spite of the fact that the "J" type 
antenna is frequently mentioned in 

amateur magazines and handbooks and 
is becoming increasingly popular on the 
5 -meter band, little practical construc- 
tional data has been given on it except 
for some specific application or other. 

IET us first consider the simple "J" 
in the two ways in which it is used 

Jmost frequently; with twisted pair 
feeders and with spaced feeders. See 
3B. These are both matched -impedance, 
untuned transmission lines; the former 
is of low impedance (usually less than 
100 ohms) while the latter is of higher 
impedance (usually falls somewhere be- 
tween 300 and 600 ohms, depending 
mainly on the size and spacing of the 
wire used). Rather than try to calculate 
the exact surge impedance of our trans- 
mission line let's ignore it and do the 
whole job by cut -and -try methods, or 
rather just "try" methods as we can 
fortunately build our "J" so that no 
cutting will be required. Figures 3A and 
3B shows the simple construction used. 
It consists of an eight foot (plus or 
minus) fishpole telescoping type of rod 
with which the radio market is at pres- 
ent glutted. Just make sure that the 
sections are equipped with good locking 
devices or else you will have to do the 
job over again in a few days. 

Obtain a 2 by 3 -inch wooden pole 

FIG.2 -TABLE OF ANTENNA LENGTHS 
FREQUENCY IN MEGACYCLES LENGTH OF3IA ANTENNA IN INCHES 

56. 99 1 

56.5 98.2 
57 97 4 
57.5 96.5 
58. 95.7 
58.5 94.9 
59. 94.1 
59.5 93.3 
60 92.5 

THE LENGTH FORANY DESIRED FREQUENCY WILL BE 1= 43s 
f =FREQUENCY IN MEGACYCLES. WHERE L. LENGTH IN FEET; 

about 8 feet long and mount the antenna 
on top of it with any suitable insulator. 
Mount two No. 12 copper wires on op- 
posite sides of the pole extending from 
the top down. One of these wires should 
be extended to the bottom of the "fish - 
pole" and connected to it while the other 
is ended in the air at the level of this 
connection. These two wires form the 
matching section and they should be 
separated by a distance of 6 or 8 
inches. This spacing is not critical 
enough to warrant much concern. 

The "Shorting -bar" 
Make the matching section 50 inches 

long. We won't use all of it but the 
rest will not do any harm but can be 
cut off later if you insist. If you are 
going to use spaced feeders a "shorting - 
bar" will be necessary-a temporary one 
can be made from No. 12 wire, by sol- 
dering an alligator clip on each end of 
a short length so that it will just reach 
across the matching section. This short- 
ing -bar is not necessary if twisted pair 
is used for the transmission line; just 
put the two alligator clips on the end of 
the twisted pair and you are all set to 
start the tuning operations. 

Field Strength Meter 
The lower part of the wooden pole 

should be fastened in place; or if its 
final position is in a dangerous or in- 
accessible spot, lash it to a standpipe, 
or something,- on the roof as near as 
possible to its final position and well in 
the clear. 

Before we attempt to do any tuning, 
some form of field strength indicating 
device will be necessary. Now don't let 
this discourage you. Even if you have 
no available junk box to resort to, you 
can start from scratch and buy the 
parts for such a device for three or four 
dollars and you will have a very worth - 
while addition to your collection of radio 
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Data on Single if 419 

By 
A. J. Haynes 

(Radio W2JHV) 

equipment for which you will contin- 
ually find new uses. The only expensive 
item needed is an 0 to 1 milliammeter 
and this does not need to be a high - 
priced one as accuracy is not important, 
a relative indication being all that we 
are interested in. 

Instructions for building more elabo- 
rate field- strength meters may be found 
in the hand books, the simplest forms 
being entirely suitable for our purpose. 
The one illustrated in Figure 1 is about 
as simple as can be built and serves the 
purpose. 

Spaced Feeders 
The general consensus of opinion 

seems to be that twisted pair feeders 
are not so good and where it is possible 
and convenient to use a spaced -pair 
transmission line it should be done. 
Much of the prejudice against twisted 
pair, however, is undeserved. Good work 
can be done with it providing the right 
kind is used and properly used. It will 
not work well as a tuned or semi -tuned 
transmission line which it immediately 
becomes the moment the transmitter is 

A STEEL PIPE "J" 
Here is a novel installation, consist- 
ing of a steel -pipe "J ", atop a clothes- 
line pole, as in use at W2MQ at Mas - 
peth, Long Island. The metal pipe is 

grounded. 
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and New Double-Type 

ANTENNAS 
(Construction Details) 

This article considers the practical construc- 

tion of the standard "J" antenna and the 

very efficient double "J" beam, giving tun- 

ing and matching instructions for both types 

shifted from its proper frequency or if 

a mismatch exists at the antenna end. 

The efficiency under such conditions de- 

creases to a much greater extent with 

twisted pair than with spaced feeders. 
Do not use fabric -covered twisted pair, 
even if it is weather- proofed. It won't 
stay that way more than a few days. It 
must be entirely rubber covered. Even 
moulded rubber lamp cord (the five and 

ten cent store variety) is better than 
fabric covered wire. The latter type of 
line can be obtained with solid rubber 
covering and is well worth the added 
cost. 

Adjusting Antenna 
When used with a "J ", twisted pair 

has the advantage of simplifying the 
tuning at the matching section as it 

eliminates one operation -the adjust- 
ment of the shorting -bar. The pro- 
cedure, when tuning with twisted pair, 
can be as follows: 

Determine the frequency on which 

you wish to operate and adjust the trans- 
mitter, without the feeders attached, to 
this frequency. 

Set the field strength indicator near 
the transmitter and tune it to resonance 
carefully. Now do NOT change the 
adjustment on the field strength meter 
during the remainder of the tuning op- 

eration. 
Figure the proper theoretical length 

of the antenna proper and matching sec- 
tion from the chart in Fig. 2. 

Adjust the antenna rod to about an 

3 

v1- 
,t, 

< 

' /BWAVE 

6" T08" NOT 
-'CRJTICAL. USE 

GOOD INSULATION 

- VI 

SPACE SANEE AS -- 
BETWEEN OTHERS __ 

SECTIONS 3, 
WÁV_E 

FIG. 5 

inch short of this 
length and clip the 
twisted pair feeders 
onto the matching 
section about four 
inches short of half 
the antenna length. 
The distance from the 
bottom of the antenna 
rod down to one clip, 
across to the other 
clip and up again to 
the open end of the 
matching section will 
be about the length 
of the antenna rod. 

Now turn on the 
transmitter and start 
exploring with the 
field strength meter 
around the r o o f 
(here's hoping you 
have a flat one). Set 
it down in some posi- 
tion where it shows a 
reasonable reading and where it can be 

seen from the vicinity of the antenna, 
unless you don't mind running back and 

forth. All that remains to be done is to 

adjust the height of the rod and the 
feeder clips on the matching section 
until you have obtained a maximum 
reading. You will find that the match- 
ing- section adjustment is the most criti- 
cal. When you get it right make sure 
that the telescoping sections of the an- 

tenna are securely locked. Then solder, 
to their proper spot on the matching 
section, the ends of the twisted -pair 
feeders. 
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THE DOUBLE "J" INSTALLED AT FAIRFIELD 

This highly efficient beam antenna, atop a 60 -foot col- 

lapsible mast, leas been doing fine 'work at W2JCR's 
Portable location in Connecticut. 

Matching -in Feeders 
The procedure to follow in tuning the 

"J" when using spaced pair feeders is 

the same, except for one additional ad- 

justment. In this case the shorting -bar 
is placed at about the point where we 

clipped on the feeders, when using the 
twisted pair, and the spaced feeders are 
clipped on some distance up from the 
shorting -bar; depending upon the surge 
impedance of the feed line. the size and 
spacing of the wire in the matching 
section, etc. But again, who cares? 
Let the field strength meter do the 
calculating while we make the adjust- 
ments. 

A Double "J" Beam 
A simple but unusually effective type 

of directive beam antenna which is very 

easy to erect may be made in the form 
of a double "J" as illustrated in Fig. 4. 
This beam is directional in two direc- 
tions in the plane of the antenna wires, 
giving a figure eight pattern. The two 
half -waves are working against each 
other out -of- phase, each acting as both 
director and reflector for the other. The 
result is a gain of several DB in two 
directions. By stacking two or three 
half sections, vertically, See Figure 5, 

the radiation is confined to a flatter 
beam along the earth's surface which 
may show a still greater gain for gen- 
eral coverage. The tuning up methods 
for the double J beam are the same 
as for the single J except that the match- 
ing section is slightly longer. 

"`Increasing" Power 
When we can show a gain of several 

DB by such a simple expedient it does 
seem foolish to resort to higher and 
higher power on our ultra- high -fre- 
quency bands before making the most 
of what power we are already using 
by giving our antennas a little more 
consideration. (Continued on page 334) 

SIMPLE FIELD STRENGTH METER 

2 TURNS CARBORUNDUM 
3' DIAMETER f CRYSTAL DETECTOR 

mid MOO1 FD 

ZOMMFD Q'1 
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FIG.1 

JACK ALLOWS 
USE AS VOICE 
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mir Testing the 

Communication 
1499 

(JJY(eissner "14-5" Kit) 
By John H. Potts 

(Part Two) 

LAST month the design and construc- 
tion of the Meissner 14 -5 Communi- 

cations receiver were discussed in an 
article by Clifford E. Denton. Before 
considering its performance in "on the 
air" tests at one of the RADIO NEWS 
Listening Posts, let us review briefly 

some of its salient features. 

THIS new Meissner receiver was 
designed particularly for the ad- 
vanced set builder and for the 

more experienced operators of high -grade 
amateur transmitting stations. It is a 
unique, dual- purpose receiver, since fea- 
tures essential in a high -grade, high - 
fidelity broadcast receiver have been in- 
cluded, as well as those required for code 
and phone reception under adverse con- 
ditions. It meets the need economically 
for those who wish to use a single re- 
ceiver for all types of reception, yet who 
require outstanding performance in each 
application. The pre -wired tuner. fac- 
tory-aligned, greatly simplifies the elec- 
trical problems, while the .machine - 
punched chassis relieves the constructor 
of the arduous labor of punching and 
drilling holes in heavy steel. There is 
still plenty of room for the exercise of 
one's skill in wiring and in the final 
careful realigning touches which con- 
tribute so much to receiver efficiency. 

Everything Under Control 
At first glance the number of controls 

on the front apron of the chassis may 
seem rather bewildering. However, each 
serves a definite and useful purpose. 
The first control at the left regulates 
the noise -suppression action. Following 
in line are the crystal condenser phas- 
ing, i.f. band width, range switch, tun- 
ing, audio volume, tone control, phones - 
stand-by speaker switch, and the a.v.c. 
level controls. The power switch js on 
the tone control. 

Fidelity Tests 
The location chosen for "on the air" 

tests was the author's Listening Post. on 
the fifth floor of an elevator apartment 
house, sixty feet above sea level and 
one block from interurban and trolley 
lines. Obviously this constitutes some- 
thing less than a radioman's conception 
of a Utopia for DX listening. Yet it is 
typical of conditions prevalent in the 
average city -dweller's home, so the re- 

sults secured should 
represent what oth- 
ers may expect un- 
der similar unfavor- 
able conditions. No 
special antenna sys- 
tem was erected for 
the tests; a simple 
inverted L type, 30 
feet long and 10 feet 
above the roof, with 
a 30 -foot lead -itt was 
used. 

Overall fidelity 
tests under actual 
home operating con- 
ditions were greatly 
facilitated by taking 
advantage of the special monthly test 
broadcasts from station WQXR. This 
station has been allotted a special 
double -channel at 1550 kc. which enables 
the utilization of modulation side -bands 
of higher frequency than can be pre- 
sented by other stations in the standard 
broadcast band without causing interfer- 
ence, Those within its effective range 
enjoy a truer presentation of orchestral 
music than is generally offered by the 
more powerful New York stations. 

, The station test program was tuned in 
with the i.f. band width switch set for 
"high fidelity." The a.v.c. switch was 
adjusted to the "off" position. The vol- 
ume control was turned up to give nor- 
mal room volume for the 400 -cycle tone 
which was first broadcast by WQXR. 
Four listeners were present, including 
the writer. Two were children, as they 
have greater aural sensitivity for high 
frequencies than adults. During the test 
program, tones were broadcast at fre- 
quencies ranging step by step from 20 
to 16,000 cycles. The receiver respond- 
ed to all frequencies from 20 to 8000 
cycles with sufficient volume for all to 
hear. Above 8000 cycles, none of us 
could hear the tone, which had dropped 
off noticeably above 6000 cycles. At 
the low frequency end, the output vol- 
ume was excellent clear down to 40 
cycles and substantial even at 20 cycles, 
though the tone character suffered 
slightly. The speaker was installed in a 
large cabinet during the tests. 

Considering that this was an overall 
acoustic test, and not merely an elec- 
trical fidelity measurement. this per- 
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CONTAINS ALL THE NEW DEVELOPMENTS 
The home set builder making this set can gain first -hand knowledge of the actual principles and working of many 
new ideas built into this receiver. And at the same time he will own a superior type communication receiver, covering all bands including the ultra -high frequencies. 

formance is excellent. There are few 
commercial receivers not specifically de- 
signed for high -fidelity reception which 
do as well. 

Short -Wave Results 
The receiver was then tried out on 

short -wave reception. A number of Ger- 
man, French and English stations were 
tuned in without the slightest difficulty. 
It was immediately found that good 
room volume could be secured using 
only a fraction of the available sensitiv- 
ity of the set. Static conditions blan- 
keted the weaker signals. Moving down 
to the 10 -meter band, static is far less 
troublesome. Electrical noise from au- 
tos, elevators, street -cars, etc., predomi- 
nates, but may be considerably reduced 
by judicious use of the noise suppressor. 
The 10 -meter band, also, is where many 
all -wave receivers fail to perform. On 
this job, under the prevailing conditions, 
phone transmissions from every district 
except the 3rd were picked up without 
difficulty. The 3rd district is not too 
far away; it is too near. Skip distance 
enters the picture and, as a result, we 
find an amateur station such as W7AEM 
in far -off Oregon pounding in, while 
others, more powerful, 50 miles away, 
are inaudible. 

Band Spread 
On the 5 -meter band, the designer 

has wisely eliminated the r.f. stage. Or- 
dinary tubes give little or no gain at 
such frequencies. While the overall 
sensitivity on this (Turn to page 381) 
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UNIT A -A 25 -WATT C.W. TRANSMITTER, LATER BECOMES THE EXCITER 

The kqdio ,pews 

PROGRESSIVE" 
Transmitter 

THE average amateur is a progres- 
sive sort of chap who, starting 
with low -power transmission 

equipment, builds and rebuilds until he 
arrives at his ultimate transmitter. Dur- 
ing this process both money and time are 
often wasted because he does not 
start out with a definite plan for ex- 
pansion. As a result his construction 
program is likely to be one of constant 
tearing down and rebuilding. The final 
job is a makeshift -and the pile of dis- 
carded parts staggering. 

The transmitter to be described in 
this series of articles will appeal 
to many "Hams" - particularly to 
newcomers in the amateur fraternity, 
and to oldtimers who are once more get- 
ting back into the game -because it 
provides a means for starting in a small 
way and expanding 
in a carefully 
planned and orderly 
manner. The series 
will describe a 
"progressive" 
transmitter to 
operate crystal 
controlled on 10, 

20, 40 and 80 
meters. This pres- 
ent article cl escribes 
and illustrates 
a 25 -watt, 2 -tube, 
c.w. transmitter 
and its power sup- 
ply. Later articles 
will describe a 
suitable modulator 
for this low -power 
rig, the addition of 
a higher power 
final r.f. amplifier 

THIS is the first of a series of four 
articles on a real transmitter which 

any ham would be proud to own. It can 
be built on the installment plan as the 
pocketbook permits and can go on the 
air with completion of the first two 

simple units described herewith. 

By Chester Watzel 
and Willard Bohlen 

and in addition to the earlier modulator 
to provide for phone operation of this 
"high- power" rig. Figure 1 shows the 
development in a series of four steps 
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as it will be described in this and three 
articles to follow. 

The rig as it will be described will 
provide highly efficient operation on the 
four bands from 10 to 80 meters. The 
160 -meter band has not been included 
because tuning capacities suitable to 
provide efficient 10 -meter operation will 
not provide efficient operation at 160 
meters. The constructor can, however, 
adapt the transmitter for 160 -meter 
operation if he so desires by winding 
suitable coils and by adding additional 
capacity at the same time. 

In building a rig of this kind, it is 
sometimes necessary to use the low - 
power portion of it for some weeks or 
perhaps months before finances permit 
the addition of the high -power equip- 
ment. Such being the case, it is desir- 

able that the low - 
power portion be of 
sufficient power to 
provide practical 
results on the air 
when used by it- 
self. Yet in the 
final rig, its power 
should not be such 
as to be wasteful. 
In the transmitter 
being described, 
the output power 
of this first portion 
has been set at ap- 
proximately 25 
watts. This is 
more than ample 
to drive the pair of 
T20's to be added 
later but not so 
much higher as 
to represent an 

XTAL 

WATT 

5000 

5 

OARS 
25 WATT 

UNITA 

FIG.2 
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extravagance. 
An outline of the evolution of this 

transmitter will be given before starting 
on the details of the first unit. Figure 
1 shows the progress chart of the con- 
struction details involved in each "step" 
to be covered in a corresponding number 
of articles. 

Four Steps 
Step 1 includes the low -power c.w. 

unit and its power supply. These are 
built up on 2 standard panels and chassis. 
The former utilizes a 6A6 dual triode as 
crystal oscillator and doubler (ot quad - 
rupler), driving an 807 beam power tube. 
The power supply, using a 5Z3, supplies 
400 volts at 250 ma. 

Step 2 involves the construction of the 
modulator, and the assembly of this and 
the two previous units on a rack, mak- 
ing a complete 25 -watt phone rig. This 
modulator will be designed to include 
4 type 6L6 tubes, push -pull -parallel, and 
provide 60 to 70 watts of audio. At 
first. however only two of these tubes 
will be used to modulate the low- power 
r.f. unit. 

Step 3 will include construction of the 
T20 "high" power final. Its power 
supply is constructed on the unused por- 
tion of the chassis employed for the 
earlier power supply. This step provides 
a complete 112 -watt c.w. rig. 

Step 4 provides for the construction 
of another low -power supply, in order 
to take care of the modulator when 4- 
6L6's are used to modulate the high - 
power final. This supply unit and the 
modulator are then assembled on a 
second rack. both being of the table - 
mounting type. 

A Real Economy 
This winds up the job-a complete 

phone and c.w. transmitter which is 
capable of excellent results on any and 
all of these four popular bands. It will 
be noted that in the evolution nothing is 
wasted, nothing discarded. Moreover, 
no time is wasted in tearing down and 
rebuilding. Every step is a progressive 
one. 

With these preliminaries out of the 

TOP VIEW OF' CHASSIS 
Here is clearly shown the layout of 
parts on the chassis of Unit A which, 
when completed, constitutes a highly 
effective c.w:. rig. Next month a suit- 
able modulator will be described. 

UNIT B -THE POWER SUPPLY 
This power supply is. for the r.f. unit 
shown opposite. Later, another power 
supply will be assembled in the space 
provided at the right of this chassis 
to take care of the high -power final 

r.f. stage. 

way we can now get down to a detailed 
consideration of Step 1. 

In the diagram of the r. f. unit, Fig- 
ure 2, the 6A6 is shown as two separate 
tubes for convenience. The 807 stage 
is of standard design using grid -leak bias. 

STEP N °1 
(c.w.) 

R.F. UNIT 
(Low POWER) 

UNIT A. 

STEP N °2. 
(PHONE& C.W.) 

R.F. UNIT 
(LOW POWER) 

UNIT A 
MODULATOR 

UNIT C 

400V. 
250 MA 
5UPPLV 

I UNIT B 

400 V 
BLANK 250 MA. 

,SUPPLY UNIT B 

STEP r'23 
(c.w.) 

'R.F UNIT 
(HIGH POWER) 

UNIT E 

R.F. UNIT 
(LOW POWER) 

UNIT 
750 V. 1400V. 

200 MA I 250 MA 
SUPPLY I SUPPLY 
UNIT D ; UNIT B 

STEP N° 4 
(PHONE $ C.W.) 

R.F. UNIT 
(h,GH POWER) 

UNIT E 

Z.F. UNIT 
(LOW POWER) 

UNIT A 
750 V. T 400v.7 
200MA. I 250MÁ. 
SUPPLY SUPPLY 
UNITD UNITB 

ANTENNA UNIT 
TUNING IF 

DESIRED 
MODULATOR 

UNIT'C 
-40-67./o(71-. 
250 MA. 
SUPPLY 

UNIT F 
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The key plugs into the jack (J) which is 
one of the circuit -closing type. It might 
be well to use a little cathode bias on 
this stage to reduce the off- resonance 
plate current when tuning or when the 
excitation is removed. This could be a 
10 -watt, wire wound resistor of a few 
hundred ohms inserted in the cathode 
lead at the point marked "X". 

Neutralization 
As the 807 is to be later plate -and- 

screen modulated both the screen and 
plate voltage leads run to the "modula- 
tor "insulator. For c.w. operation the 
"modulator" posts are shorted. For 
checking neutralization of the 807 they 
may be opened. 

The 807 stage was first constructed 
with no provision for neutralization. It 
is shown this way in the present photos. 
It was found, however, that neutraliza- 
tion was necessary. Several minor 
changes were then made that are not 
shown in the photos but will be de- 
scribed. 

Insuring Short Leads 
The connections to the plate coil L2 

were reversed so that the plate end of 
the coil was away from the tube. This 
provided the shortest neutralizing lead. 
The 431J standoff jack -type insulator 
was moved to this end of the coil. It is 
desirable that the plate r. f. does not run 
down thru this insulator. An extra 478J 
feedthru jack -type insulator was 
mounted between the other two insula- 
tors. This connected to the tap on the 
coil L2 which goes to C11 and RFC3. 
The end feedthru insulator then went 
direct to neutralizing condenser C7. 
This condenser is a Hammarlund iso- 
lantite mounted mica trimmer type with 
the adjusting screw removed and the top 
plate bent at right angles to the fixed 
plate. This provided a small air -gap 
between the two plates. Due to the very 
small grid -to -plate capacity of the 807 
neutralizing is not at all critical, the tube 
being almost neutralized with the con- 
denser C7 in. With the tap on L2 taken 
a few turns from the lower end Ion the 
diagram) it will be (Turn to page 372) 

UNDERNEATH THE UNIT A 
CHASSIS 

Everything here is wide open and ac- 
cessible, and so planned that no altera- 
tions will be required in this unit when 
the high -power final stage is added. 
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KEEPING THE LOG AT PELHAM 

One of our Official Observers at the Westchester List- 
ening Post checking reception of foreign stations on the 

nest. receiver. 

ONCE a year McMurdo Silver de- 
signs and produces a new Master- 

piece receiver, incorporating in it as many 
of the year's developments as he con- 
siders practical and applicable. And 
once a year the editors of RADIO NEWS 
are called upon to test, criticize and com- 
ment. Two months ago the job turned 
up again with this new receiver, although 
far from being an unpleasant task. The 
receiver has been put through its paces 
in the laboratory and also has' been thor- 
oughly tried in our Listening Posts on 
actual air tests. The general results and 
our comments have been so favorable 
that we are now publishing the highlights, 
for we feel that others might like to 
know just what this receiver will do. 
And we are not alone in our opinions, 
as during the tests there were present 
a number of outstanding persons who 
have heard the receiver, have seen our 
report and called it conservative. Among 
these were a U. S. Navy Lt. Commander, 
himself a communications officer, a Ma- 
jor in the Army, a well -known physician. 
an attorney, a broadcasting commentator 
and a number of engineers, including the 
chief engineer of one of the country's 

powerful broadcasting stations. 

THE receiver was set up for its 
main air tests at the Westchester 
Listening Post and was installed 

completely, counting the time taken 
from the first breaking of the cartons, 
in less than a half hour. Naturally, our 
first test was to deny or to verify the 
manufacturer's claim that the receiver 
would satisfactorily pull in broadcast- 
ing stations with only a short piece of 
wire for an antenna. We can state 
emphatically that it will do so on a 
wire as short as the average screw 
driver. Actually, European s.w. stations 
were received using a soup spoon tied on 
the antenna terminal! So much for this 
incident. 
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CC 

Ether Fishing with the 

Masterpiece" 

21 -TUBE 
Receiver 

(Silver cMasterpiece VI) 
By S. Gordon Taylor 
and L. M. Cockaday 

(Part Three) 

And now for the 
more serious side 
of the tests. Broad- 
cast reception was 
tested using four 
different classes of 
standard broadcast 
antennas; first, a 
vertical lead -in wire 
about 30 feet long; 

second, an "L" antenna the top portion 
of which was 40 feet long with a 33- 
foot lead -in; third, with a common 
type of indoor antenna around the pic- 
ture molding and last, with a long wire 
antenna 125 feet long. Both local and 
DX broadcasting stations from all sec- 
tions of the United States were easily 
received, both on the high -fidelity and 
more selective settings of the selectivity 
switch. Even with the indoor antenna, 
broadcasting stations in Denver and Los 
Angeles were picked up with ease. As 
the receiver has a number of selectivity 
adjustments, interferences from local 
broadcasters was easily eliminated. A 
visiting engineer (of a broadcasting 
station at some distance from New 
York) listened in on the set to check 
the operation of the station and was 
astonished at both the powerful signal 
received and the fidelity with which it 
was received. We quote one of his re- 
marks: "I did not really know our sta- 
tion sounded as well as it does here in 
New York." The long wire antenna 
brought the most distant broadcasting 
stations in with tremendous volume 
and our only criticism was that in the 
case of some local stations. the long 
wire antenna overloaded certain of the 
r.f. tubes as might be expected. 

Volume Expansion 
Now as regards to quality of recep- 

tion on broadcasting. The tests showed 
that with the 32 kc. band -width using 
the receiver's expander system, a totally 
different kind of radio reception is ac- 
complished. This system puts real life 
into the programs and gave our visit- 
ing listeners a thrill that almost left 
them breathless. Soft passages were 
really soft and almost whispering just 
as they were meant to be and the swell 

of volume when symphony orchestras 
worked up to a climax was astonishing. 
When the expander was cut out and the 
program was received in the ordinary 
manner, it became, although still ex- 
cellent tone quality, just another radio 
set, but with the expander operating, 
one could feel the personality of speak - 
ers and singers . and catch the full 
meaning of the rhythm and harmony that 
famous musicians. have written into 
their masterpieces. It is our feeling 
that "expansion" and "high- fidelity" 
must go hand -in -hand in any receiver 
in the future that would produce a 
really life -like program. 

Short Waves 
And now for the results on short- 

wave broadcasting. Except for a few 
days during the last two months when 
atmospheric conditions were exception- 
ally unfavorable it was easy to tune 
in the powerful European short -wave 
stations with volume and quality com- 
parable to local reception. In this 
group were the Daventry stations, the 
Ger}nan "D" stations, Italy, France, 
Holland. Spain. Russia, Czechoslovakia, 
Portugal, Switzerland. and Belgium. 
Other Europeans were heard quite satis- 
factorily at times including HVJ, LZA, 
SPW, SBG. CSW. OXY. Receiving 
from the \Vest we heard the morning 
programs quite regularly of JZJ, JZK, 
as well as programs from ZBW4, CQN, 
XGOX. From the North we picked up 
station TFJ and all the Canadian 
broadcasters. From the South the mul- 
titudes of Central Americans, Cubans, 
and South Americans could be heard 
at any time without any other difficulty 
than the matter of trying to understand 
rapid -fire Spanish. All of the Australian 
broadcasters came through fine during 
the morning hours with four of the 
African stations logged during the after- 
noons. The receiver, for both regular 
good quality short -wave broadcast re- 
ception and for DX fishing, should 
satisfy all requirements. 

Considerable time was spent on the 
amateur bands from 160 meters down, 
including the 10 -meter range, and the re- 

(Turn to page 373) 
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A RIGHT- UP -TO- THE -MINUTE DESIGN 
No frills, but modern and practical. This little receiver 
uses modern tubes and parts which result in superior 
efficiency as . compared with older designs employing 

similar circuit. 

SINCE the early days of broadcast 
radio, the three or four tube circuit 

using a tuned -radio- frequency stage, a 
regenerative detector and one or two 
stages of audio has been a popular and 
highly efficient receiver. After the ad- 
vent of the screen -grid and pentode 
tubes, the circuit was still further im- 
proved until today it is undoubtedly the 
best for the beginner or the short wave 
fan or ham who does not wish to go 
into the intricacies of building and ad- 
justing a good superhet, yet this little 
receiver is capable of extraordinary per- 

formance. 

THE "t.r.f." is not only easy to 
"get going" but in the hands of 
an experienced operator will do 

about everything that might be expected 
of a super of similar cost. In fact, 
weak signals that may be lost in the 
high noise level of some superhetero- 
dynes are perfectly readable on the 
t.r.f. receiver. 

The 4 -tube, battery- operated t.r.f. re- 
ceiver to be described has been designed 
especially for the experimenter with 
little or no practical experience in radio 
'construction. It employs plug -in coils. 
A detachable shield covers the r.f. coil. 
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Build this 2 -Volt 

the R. N. 
A simple but highly effective plug - 
primarily for 17 -270 meter coverage 
well. The author's model, shown 

R. N. Lab. and 

By Harry D. 

As the photographs 
show, it has been 
kept as simple as 
possible and only 
standard easy -to -get 
parts are used 
throughout. The 
schematic diagram, 
Figure 1, shows the 
circuit, which Ion- 

a sists of a 1A4 as 
tuned r.f., a 30 as 
regenerative detect- 

or, another 30 as first a.f. amplifier and 
1F4 for output. With the exception of 
the 30's, the above tubes are of rather 
recent release, the 1A4 being similar to 
the older type 34 except for a lower 
cut -off bias and a smaller physical size. 
The 1F4 is a new pentode power ampli- 
fier tube which is designed especially for 
economical battery operation. The rated 
maximum undistorted output is 0.34 
watts. The recommended load resistance 
is 16,000 ohms which means that best 
results will be obtained when a high - 
impedance speaker or head -phones are 
used. 

Making the Chassis 
The set is built up on a 7 by 9 by 2- 

inch electralloy chassis. The data for cut- 
ting, drilling and bending the chassis are 
given in Figure 2. The layout of the 
parts is the result of much study to ob- 
tain short and direct r.f. wiring. Unless 
the constructor has had considerable ex- 
perience in building short -wave receivers, 
it is best to follow the arrangement as 
given. The short -wave receiver with the 
most beautiful layout is not always the 
most efficient one. 
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The actual construction of the set is 
not at all difficult but the work should be 
done slowly and carefully. Lay out the 
various lines on the metal chassis as 
shown in Figure 2, using a scriber or 
other sharp -pointed instrument. Drill a 
small hole at the intersection of the lines 
and draw out the socket -hole dimensions 
as given. If no punch of the proper size 
is on hand, the holes may be reamed out 
and then dressed down with a half -round 
file. When making accurate measure- 
ments, such as socket or tube -shield 
mounting holes, use a pair of dividers 
and transfer the settings to the chassis. 
Drill and cut all of the holes before any 
of the parts are mounted; small metal 
filings or dust, once imbedded in the 
isolantite insulation of the sockets or 
tuning condenser, are extremely difficult 
to remove and are almost certain to 
cause trouble. Cut the holes for the coil 
sockets large enough so that the prongs 
of the coils cannot touch the chassis 
when these are being changed. It is a 
good practice to remove any small burrs 
or sharp points of metal from the edges 
of the holes with 00 sandpaper before 
mounting the sockets. 

Keep Leads Short 
Keep the leads, especially the "hot" 

grid and plate wiring from thé tubes to 
the coil sockets and the tuning con- 
denser, as short and direct as possible. 
Use a hot, clean, well -timed iron and 
just enough rosin core solder to make a 
good connection and "sweat" it into the 
joints thoroughly; a poorly -soldered, 
high- resistance connection may make the 
receiver insensitive or extremely noisy 
in operation. It is not necessary to keep 
the audio leads as short as those of the 
r.f. portion, but these leads should not 
be excessively long. The various paper 
and mica fixed condensers and carbon 
resistors are mounted directly on the 
parts terminals, their tinned leads being 
of sufficient stiffness to hold them in 
place. Make certain that the pin jacks 
are insulated from the chassis or short - 
circuits will result. 

The Final Tests 
When the wiring has been completed 

place the coils in their respective sockets, 
place the 1A4 in its socket and connect 
the shield and grid -clip. Check the wiring 
against the schematic diagram, Figure 1, 
and with a pair of head -phones and a 
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T. R. F. Receiver 

"SKIPPER" 
in coil receiver which is designed 

but will cover the broadcast band as 

here, was tested thoroughly in the 

is fully approved. 

Hooton (W8KPX) 

4Y2 volt "C" battery, test as follows for 
a possible short -circuit before connecting 
the "B" and "C" batteries. Connect one 
of the head -phone terminals to the 
chassis and the other to the "C" negative 
4% -volts terminal on the test battery. 
Now touch each B and C battery lead to 

the plus terminal of the C battery, mak- 
ing and breaking the connection. If the 
circuit has been correctly wired, a loud 
click should be heard in the head -phones 
the first time the contact with the B 

leads is made. and very weak ones or 

none at all on successive contacts. This 
is due to the charging of the by -pass 
condensers. If a loud click is heard each 
and every time the contact is made and 
another when it is broken, this indicates 
a short -circuit in some part of the B 

circuit or -a leaky paper condenser. Paper 
dielectric condensers that have been re- 
moved from old broadcast sets or picked 
up from bargain counters are always of 

doubtful quality. New by -pass units of 
well -known and reliable manufacturers 
cost only a few cents more than the 
"bargains," and assure trouble -free oper- 
ation. 

Starting Operation 
If everything appears correct, connect 

the A. B and C batteries. Then place 
the other tubes in their sockets. Using a 

voltmeter of about 0 -5 volts range, turn 
on the ba.ttery switch and adjust R1 
until the meter reads exactly two volts 
when it is connected across the filament 
terminals of one of the tube sockets. 

.If no voltmeter is available, the rheo- 
stat may be adjusted to the point where 
the filaments of the four tubes begin to 
show a barely noticeable but real 

THE BOTTOM VIEW 
Even below deck the construction and 

wiring is simplicity itself. 

glow at a dull cherry - 
red color in a dim 
light. Do not turn 
the rheostat above 
this point; the fila- 
ments of all 2 -volt 
tubes are rather 
delicate and opera- 
tion at too high 
temperatures w i l l 

either burn them out 
or shorten their use- 
ful life. Rl is not . 
shown in the photo- 
graph and may be 
omitted if a 2 volt 
shortage battery or 
an "Air Cell" bat- 
tery is employed. A 
1 ohm fixed resistor 
may then be substi- 
tuted. 

The operation of 
the set is extremely 
simple and easy. An antenna. from 30 
to 75 feet in length, well- insulated and 
erected in the clear, is connected to one 
of the binding -posts on the terminal 
strip near the r.f. coil shield and the 

349 

9. 

ALL 1' SOCKETS ARE 

5PRIN6.M0UNTEDTYPE 

(MAREAaBENDS DOWN) '¡ 

3i(' 

$ 

IEI' 

II YY 

Z. 
3"SO(RET 3"DOLY.ET l'SDLM1LT 

DETECTOR (07/ ion Loa J ,._ 2'-j 

TIP JOCAS 

OJ O 

,;LOR DCTEET 
FOR iRELTORCdL v OWN M 

PoSr 

TUNING 
CONDENSER 

---- ,92-.47-- 
NPE post z} Or. 

, 
r 

Li 
T"SDOtfT. 

fOD RDNL 

fl 

.1 A. 

E FIG.2 
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A NEAT AND EFFICIENT LAYOUT 
Above: Top view of the chassis and the chassis drill- 
ing plan. There ii nothing complicated about this de- 
sign and any home set builder will find it an excellent 

set to build and use. 

ground lead to the other. Turn R2 to 
the right until a rushing sound is heard 
in the phones or speaker and rotate the 
dial for a signal. Adjust R2 for best 
reception and turn (Turn to page 365) 

Direct- Reading 

Modulation 
Meter 
By John Strong 

OVER- MODULATION is conspicuous 
in the operation of all too many 
amateur transmitters and as a result 

overcrowding in the popular bands is great - 
ly accentuated. In some cases it is evident 
that such over- modulation is intentional, in 
other cases it is due to carelessness but in 
the great majority of cases it is due to in- 
ability on the part of the operator to de- 
termine when his modulation is being held 
to within 100 %. 

A new unit has been placed on the 
market which not only provides direct 
reading of modulation percentage but per- 

DD.D 
MDOUI, .IIMETErt 54 Ato0. 

,DMP MI.,.ilAruRi.sG I[íi` 
ML.. ,I U.S.A. 

mits the amateur to check his positive and 
negative peaks, hum level and carrier shift. 
This is the type AM -1 modulation meter 
put out by the JMP Manufacturing Com- 
pany and is shown in the accompanying 
photograph. (Turn to page 379) 
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"EVERGREEN" LISTENING POST 
Observer O. Westman of Maitland, 
Cape, South Africa, sends best wishes, 
health and prosperity to all RADIO 
NEWS readers from his Listening Post. 
He has verifications from every part 
of the globe except New Zealand. 

THE Fifty- seventh 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 all -wave set pay 

big dividends! 

Credit Where It Is Due 
Extra special mention is made of the 

following observers for their excellent re- 
ports for the past month: Alfred, Diez, 
Fleming, Gallagher, Myers and Randle. 
Our congratulations to these members for 
their fine attention, persistent observation 
and well -prepared reports. 

News Notes 
The following observers ask for "pen 

pals" and state they will answer any 
letters from other short -wave listeners: 
Thaddeus Grabek of Niagara Falls, N. Y.; 
Harold Murray of Malba, L. I.; Enrico 
Scala, Jr., of the Bronx, N. Y. and Burnell 
Unger of Hanover, Pa. These may be ad- 
dressed in care of RADIO NEWS, 461 Eighth 
Avenue, New York City. The letters will 
be forwarded to them. Observer Grabek 
asks what has become of Terry 4. Adams 
of Bombay, India. Where are you Terry? 
Let us hear from you. 

Reports of Listening Post Ob- 
servers and Other Short -Wave 

Readers of the DX Corner 
TISTED in the following columns is 
I i 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. If 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 stations logged and in trying to 
get complete information on these trans- 

7 

SHORT 
Conducted by 

missions. The report for this month, con- 
taining the best information available to 
date, follows: 

Our DX editors announce three short- 
wave broadcasts to different parts of the 
world for complete coverage. These will be 
made over the General Electric stations at 
Schenectady, W2XAD and W2XAF. The 
subject of the main talk will be "Ultra - 
High Frequencies, 10 Meters and Below." 
The first broadcast will be from station 
W2XAD, 15.33 mc. and station W2XAF, 
9.53 mc. on December 17 from 4 -4:30 
p.m., E.S.T. The second broadcast will be 
from W2XAF the same evening 11:30 - 
midnight, E.S.T. The third broadcast will 
be from station W2XAF the next morning 
from 7 -7:30 a.m., E.S.T. 

Europe 
DJA, Zeesen, Germany, 9,570 kc., 

Wittig, Wollenschlager, Shamleffer 
Eder, 9,560 kc.; heard 12:05 a.m. Ogles- 
by, Lander; heard 12:05 -5:15 a.m. Hen- 
ry; daily 4:50 -10:45 a.m. Gallagher. 

DJB, Zeesen, Germany, 15,220 kc.; 
heard 10 p.m. Wittig, Wollenschlager, 
Kemp; 15,200 kc., daily 8 -4 p.m. White, 
Shamleffer; daily 4:50 -10:45 p.m. Al- 
fred, Eder, Myers, Lander, Sculley; 
daily 1 -3 a.m. Gallagher, Pena, Pierce, 
Nigh, Unger. 

DJD, Zeesen, Germany 11,770 kc. 
Coover, Wollenschlager, Kemp, Sham- 
leffer; daily 4:50 -10:45 p.m. Alfred, 
Eder, Myers, Gallagher; heard daily 
3:05 p.m. Diez, Pierce, Coover, Unger. 

DJL, Zeesen, Germany, 15,110 kc. 
Wollenschlager, Kemp; heard Thurs. 
5 -9 p.m. Shamleffer, Alfred, Eder, 
Sculley; daily 3 p.m. Gallagher; daily 
11:35 a.m. -4:30 p.m. Dressler, Unger. 

DJN, Zeesen, Germany, 9,540 kc. 
Wollenschlager, Kemp; heard 9:30 
p.m. Nigh, Shamleffer, Oglesby, Hen- 
dry; daily 4:50 -10:45 p.m. Gallagher; 
heard daily 1:15 p.m. Diez. 

DJE, Zeesen, Germany, 15,220 kc. 
Kemp; testing 10:45 -11 p.m. Lopez, 
17,760 kc.; heard 9 p.m. Gallagher. 

DJP, Zeesen, Germany, 11,855 kc.; 
irregularly 7 -9 p.m. Fleming; heard 
Tues. 6:35 -8 p.m. Shamleffer. 

DJQ, Zeesen, Germany, 15,260 kc.; 
heard 10 p.m. Wittig, Kemp, Wo llen- 
schlager, Shamleffer; 15,280 kc. heard 
7 p.m. Alfred, Eder; daily 4:50 -10:45 
a.m. Gallagher, Pena. 

DJR, Zeesen, Germany, 15,340 kc. 
heard 10 p.m. Wittig, Wollenschlager, 
Kemp, Shamleffer; heard 7 p.m. Al- 
fred, Eder, Myers, Lander; heard 5 -8 
p.m. Gallagher, Jordan. 

DZH, Berlin, Germany, 14,460 kc. 
heard Thursday 6 p.m. Shamleffer, 
Eder, 5:n-6:30 p.m. Dressler, Jordan. 

DZC, Zeesen, Germany, 10,290 kc. 
heard 7 -9 p.m. Fleming, Alfred, heard 
4 p.m. Augustine, heard Saturday 3 
p.m. Shamleffer. 

DJO, Zeesen, Germany, 11,795 kc. 
daily 4:50 -10:45 p.m. Alfred, Sham- 
leffer, Lander. 

DIP, Zeesen, Germany, 14,410 kc. 
heard 4:50 -10:45 Alfred. 

DZG, Zeesen, Germany, 15,360 kc. 
heard Monday 5:15 -6:30 p.m. Dressler. 

EAQ, Madrid, Spain, 9,860 kc. heard 
irregular Shamleffer, Alfred, Lander, 
Hernday, daily 7 -9 p.ni. Fleming, daily 
5 -7:30 p.m. & Sunday 7 -8 p.m. reports 
requested, Gallagher, Weiss, Unger. 

EAR, Madrid, Spain, 9,480 kc. heard 
irregular, Shamleffer, 9,584 kc. heard 
8 p.m. Alfred, Fleming, Sculley, Cindel, 
Diez, daily 6 -9 p.ni. Dressler. Address: 
P. O. Box No. 931. 

"Radio Requete," Madrid, Spain. 
14,007 kc. & 13,950 kc. daily 9:45 -10 
p.m. Gallagher. 

RV59, Moscow, U. S. S. R., 12,000 
kc. daily 3 -5 p.m. Westman, White, 
Shamleffer, heard 10:30 -11 p.m. Al- 
fred, Sibbers, heard 8:15 a.m. Smith, 
Tuesday & Wednesday 3 -4 p.m. Scala, 
Lindner, Sunday & Wednesday 6 -7 
p.m., Monday 10 -11 p.m. & 4 -5 p.m. 
Unger. 

RAN, Moscow, U. S. S. R., 15,800 
kc. heard' 9:30 -10 p.m. Wittig, 15,080 
kc. Kemp, daily 7 -9:15 p.m. Alfred, 
Ralat, Shamleffer, Unger, Dressler, 
Pickering, 6,014 kc. Gallagher, Wollen- 
schlager, Mott, Hendry, Fleming, Pena, 
Tuesday & Wednesday .3-4 p.m. Scala, 
7,530 kc. 7 -9:15 p.m. Magunson. 

RKI, Moscow, U. S. S. R., 15,800 
kc. heard 9:30 -10 p.m. Wittig, 15,080 
kc. Kemp, 15,040 kc. heard Tuesday 
6 :45 p.m. Shamleffer, heard 7 -9:15 p.m. 
Alfred, daily 7:30 -9:15 p.m. & Sunday 
7 -9:15 p.m. Eder, Sculley, Atherton, 
Mott, Jordan, Cateheim,, Tuesday & 
Wednesday 3 -4 p.m. Scala. Address: 
Salianka, 12, Radio Center, Blanchard, 
Dressler, Unger. 

OLR3A, Prague, Czechoslovakia, 
9,550 kc., heard 7 -9 p.m. on Monday 
& Thursday, Alfred, 9,645 kc., signed 
at 5:30 p.m. Ralat. 

OLR5B, Prague, Czechoslovakia, 
15,320 kc. heard 9:30 -11 p.m. Wittig. 

OLR4A, Prague, Cechoslovakia, 
11,840 kc. Coover, Kemp, Shamleffer, 
Monday & Thursday 7 -9 p.m. Alfred, 
Eder, signs daily at 4:30 p.m. Fleming, 
Ralat, Unger, daily 2 -4:30 p.m. Dress- 
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Corner 
the 

WAVES 
L. M. Cockaday 

VERIFICATION CARD FROM ORL, 
CZECHOSLOVAKIA 

Received by Observer Herman Ruppert for his reports. 

ler, Sculley, Gallagher, and Stevenson. 
OLR5A, Prague, Czechoslovakia, 

15,230 kc., Kemp, Shamleffer, signed 
at 10 p.m. Atherton, Monday & Thurs- 
day, 7 -9 p.ni. Alfred, Eder, Myers, 
daily 2 -2:15 p.m. Catchim, Fleming, 
Sculley, Gallagher, Skinner. 

HBF, Geneva, Switzerland, 18,450 
kc., heard Saturday 8:20 -8:55 p.m. 
Shamleffer. 

HBJ, Geneva; Switzerland, 14,535 
kc. Shamleffer, Saturday 7:30 -8:45 p.m., 
Alfred, Eder, Sporn, Fleming. Slo- 
gan: "Radio Nations." 

HBO, Geneva, Switzerland, 11,402 
kc., Saturday 7:30 -8:45 p.m. Shamleffer, 
Alfred, Eder, Sporn, Augustine, Flem- 
ing, Blanchard, Unger. Slogan: "Ra- 
dio Nations." 

HBL, Geneva, Switzerland, 9,345 kc. 
Saturday 5:30 -6:15 p.m. Alfred Blan- 
chard, 9,595 kc. Myers, 7:30 & 8 p.m. 
daily (except Saturday) on 9.340 kc. 
Shamleffer, Margrie, Sporn, Weiss. 
New schedule, 2 p.m. and on Burton, 
Cindel, Margrie. 

HBP, Geneva, Switzerland, 7,797 kc. 
Saturday 5:30 -6:15 p.m. Alfred, Sham- 
leffer, Augustine. New schedule, 2 

p.m. and on Burton, Blanchard, heard 
7 -8:30 p.m. Unger. 

GSI, Daventry, England, 15,260 kc. 
Wollenschlager, Shamleffer, Eder, 

10 YEARS OF S. W. ANNOUNCING 
This is Edward Startz, announcer 
from the Holland stations, who speaks 
eight languages fluently. Everyone 

knows his cheery voice. 

daily 9 -11 p.m. Fleming, Gallagher, 
Diez, Pierce, Nigh, Unger. 

GSJ, Daventry, England, 21,530 kc. 
daily 4:45 -7:55 a.m. & 8:15 -11 a.ni. 
Dressler, Duncan. 

GSO, Daventry, England, 13,180 kc. 
Noyes, Wollenschlager, Kemp, daily 
4 -5:45 a.m. Alfred, Gallagher, Dressler, 
Catchim, Unger. 

GSP, Daventry, England, 15,310 kc. 
Noyes, Wollenschlager, Kemp, Sham- 
leffer, daily 4 -5:45 p.m. heard 6:17 -8:30 
p.m. Alfred, heard 11 p.m. Wittig, My- 
ers, daily 5:30 -8:30 p.m. Fleming, Gal- 
lagher, Jordan, Dressler, Catchim, Un- 
ger. 

GBU, Rugby, England, 18,640 kc. 
(from veri) heard Monday 8:45 a.m. 
Shamleffer, 12,290 kc. Nigh. 

GST, Daventry, England, 21,550 kc., 
heard irregular 9:15 -12:00 a.m. Dress- 
ler. 

GSB, Daventry, England, 9,510 kc. 
Wollenschlager, Kemp, heard Thurs- 
day 6 p.m. Shamleffer, daily 4 -5:45 p.m. 
Alfred, Oglesby, Nigh, Hendry, Lind- 
ner, daily 6 -8:30 p.al. & 9 -11 p.m. Flem- 
ing. Gallagher, Coover, Unger. 

GSD, Daventry, England, 11,750 kc. 
Noyes, Coover, Wollenschlager, Kemp, 
Shamleffer, heard 6 -8 p.m. Nigh, Al- 
fred, Eder, beard 9 -11 p.m. Myers, 
Hendry, daily 5:20 -8:30 p.m. & 12 -2 
a.m. Fleming, Gallagher, Catchim, 
Diez, Pierce, Redmond, Lindner, Un- 
ger. 

GSF, Daventry, England, 15,140 kc. 
Noyes, Kemp, Shamleffer, daily 4 -5:45 
p.m. and 6:17 -8:30 p.m. Alfred, Eder, 
daily 5:30 -8:30 p.m. Fleming, Galla- 
gher, Dressler, Coover, Unger. 

GSG, Daventry, England, 17.790 kc. 
Wollenschlager, Kemp. daily 8 -9 a.m. 
White, heard Thursday 9:05 p.m. 
Shamleffer, Duncan. daily 4 -5:45 p.m. 
and heard 3:45 p.m. and 11:57 p.m. 
Alfred, Sculley, Gallagher, Dressler, 
Diez. Signed 6 p.m. Pierce, Unger. 

GSH, Daventry, England, 21,470 kc. 
Kemp. daily 8:15 -11 a.m. and 4:45 -7:55 
a.m. Dressler, Duncan, Pierce. 

I2R03, Rome, Italy, 9,635 kc., heard 
6 -7:30 p.m. and 11,810 kc., 7 p.m. My- 
ers, Sporn, Gallagher, Fleming. 

IQA, Rome. Italy, 14,750 kc., heard 
Sunday 4 -4:20 p.m. Shamleffer, heard 
8:40 -9:35 p.m. Sporn. 

I2R04, Rome, Italy, 11.810 kc., daily 
8 -12 a.ni. White, heard 7:20 p.m., 11,- 
800 kc. (from veri) Shamleffer, heard 
5 p.m., Ralat, Monday, Wednesday and 
Friday, 6 -7:30 p.m. Fleming, Galla- 
gher, Monday, Wednesday and Friday, 

4 -5:30 p.ni. (from veri) Fleming, daily 
7:00 -8:20 a.m., 9 -10 a.m., 12:30 a.m. -3 
p.m. (except Sunday). Bird used is a 
canary (from veri) Magnuson, Coover, 
Nigh, Kemp, daily 6 -7:45 p.m. Alfred, 
Shamleffer, 9,630 kc., heard 3:15 -4 p.m. 
Sporn, Sculley, Hernday, Weiss, daily 
6:45 -10:30 a.m., 11:20 a.m. -12:30 p.m., 
12:30 -1:00 p.m. and 1:40 -7:30 p.m. Ad -. 
dress 5 Via Montello (from veri). 

CT1AA, Lisbon, Portugal, 9,665 kc., 
Tuesday, Thursday and Saturday, 3 -6 
p.m., Westman, Kemp, Alfred, 9,650 
kc. Shamleffer, 9,680 kc. Augustine, 
Sporn, Fleming. Slogan "Radio Colo- 
nial." Address: Ralio Colonial, Lisbon. 

CSW, Lisbon, Portugal, 9,930 kc., 
signed at 8 p.m. Lindner, heard Sun- 
day, 4:20 -7:30 p.m. Shamleffer, 9,940 
kc., daily 6 -8 p.m. Alfred, Randle, 
Eder, Ralat, Harris, 10,040 kc., daily 
12 -6 p.m. (from veri), Sporn (11,040 
kc.), p.m. (9,940 kc.), 4 -8 p.m. 
Hartzell, Dressler, Fleming, Sculley, 
Gallagher, Sahlback, Diez. Unger. Slo- 
gan: " Emisora Nacional." 

CT1CT, Lisbon, Portugal, 9,680 kc., 
heard Thursday 3 -5 p.m. and Sunday 
6 -8 a.m., Randle. 

TPA3, Pontoise, France, 11,880 kc., 
heard 10:30 p.m. Wittig, heard Sunday 
2:30 -3 p.m. Shamleffer, Eder, Hendry, 
daily 3:30 -6 p.m. Fleming, Unger, Gal- 
lagher, Pena. Slogan: "Radio Colo - 
niale." 

TPA4, Pontoise, France, 12,000 kc., 
heard 1 a.m. Gallagher, 11,720 kc. 
heard 10 p.m. Shamleffer, Catchim, 
Hernday, Fleming, heard 6 a.ni., Gal- 
lagher, Weiss, Diez. signed 9:30 a.m. 
Pierce, Weiss. Slogan: "Radio Colo- 
nial." 

TPA2, Pontoise, France, 15,243 kc. 
Jordan, 15,210 kc. Diez, daily 7 -11 a.m. 
Dressler. 

SMSSX, Stockholm, Sweden, 15,155 
kc., Birnie, Beard, daily 11 a.m. -5 p.m. 
Magnuson. 

SBG, 1VIotala, Sweden, 11,705 kc. 
heard 1:15 -1:30 p.m. Sporn, Gallagher. 
Slogan: "Radio Sainola." Reports are 
requested. 

PCJ, Huizen, Holland, 9,590 kc. 
heard 8:30 -9:30 p.m., Wittig, Coover, 
Shamleffer, Duncan, heard 7 -10 p.m. 
Alfred, Eder, Ralat, Hartzell, 15,220 
kc. heard 4:30 -6 a.m. Sporn, Fleming. 
Gallagher, \Wollenschlager, Weiss, 
Tuesday 4:30 -6 a.m. and 1:30 -3 p.m. 
Wednesday 8 -11 a.ni. and Thursday 
7 -10 (from veri) Atherton, Hendry, 
Diez, Unger. 

PHI, Huizen, Holland, 11,730 kc. 
(Turn to page 366) 
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WORLD SHORT WAVE TIME -TABLE 
Compiled by LAURENCE M. COCKADAY 

Hours of transmission for the World's Short Wave Broadcast Stations 
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Wace_ 
length Call Frequency City 
Meters Letters Kc. Country 

3.93 W8XK 21540 Pittsburgh, Pa. 
3.93 GSJ 21530 Daventry, England 3.94 W2XE 21520 New York, N. Y. 
3.97 GSH 21470 Daventry, England 5.77 HSBPJ 9020 Bangkok, Siam 
6.86 GSG 7790 Daventry, England 6.87. W3XAL 77E0 Bound Brook, N. J. 6.88 PHI 7770 Huizen, Holland 
6.89 DJE 7760 Zeesen, Germany 9.56 DJR 5340 Zeesen, Germany 
9.57 W2XAD 5330 Schenectady, N. V. 9.60 GSP 5310 Daventry, England. 
9.62 LRU 5290 Buenos Aires, Arg. 9.63 DJQ .5280 Zeesen, Germany 
9.65 W2XE .5270 New York, N. Y. 9.66 GSI 5260 Daventry, England 
9.68 TPA2 5243 Pontoise, France 
9.71 PCJ .5220 Huizen, Holland 
9.72 W8XK 5210 Pittsburgh, Pa. 
9.74 DIB .5200 Zeesen, Germany 
9.75 ZBW4 5190 Hong Kong, China 9.76 GSO 5180 Daventry, England 
9.79 JZK 5160 Nazaki, Japan 
9.82 GSF 5140 Daventry, England 
9:84 HVJ 5121 Vatican City 
9.85 D.IL 5110 Zeesen, Germany 9.88 RKI 50)0 Moscow, U.S.S.R. 

20.04 LZA 4970 Sofa, Bulgaria 
22.16 SP \V 3653 Warsaw,.Poland 
24.52 TFJ 2235 ' Reykjavik, Iceland. 
25.00 RV59 (tarai) 2000 Moscow, U.S.S.R. 
251124 TPA3, i 1885 Pontoise, France 
2.5.27 W8XIll 1870 Pittsburgh, Pa. 25.34 OLR4A 1840 Podebrady, Czech. 25.36 W2XE 1830 New York, N. Y. 25.36 W9XAA 1830 Chicago, Ill. 
25.40 12R04 1810 Rome, Italy 
25.42 OER2 1800 Vienna, Austria 
25.42 .IZJ 1800 Nazaki, Japan 
25.45 W IXAL 1790 Boston, Mass. 
25.49 DJD 1770 Zeesen, Germany 25.53 GSD 1750 Daventry. England 
25.57 PHI 1730 Huizen, Holland 
25.58 CJRX 1730 Winnipeg, Canada 25.60 TPA4 1720 Pontoise, France 25.62 HJ4ABA 1710 Medellin, Colombia 25.63 SBG 1703 Motala, Sweden 25.64 HPSA 1700 Panama, Pana. 
26.24 COCX 1435 Havana, Cuba 26.60 HIN 1280 Trujillo, D. R. 27.17 CSW 1040 Lisbon, Portugal 28.93 EAJ43 0370 Tenerife, C. I. 29.04 ORK 0330 Ruysseiede, Belgium 30.18 CSW 9940 Lisbon. Portugal' 30.43 EAQ 9860 Madrid, Spain 
31.00 CQN 9677 Macào; Asia' 31.06 LRX 9660 Buenos Aires, Argentina 31.09 VNLF 9650 Managua, Nicaragua 31.09 CTIAA 9650 Lisbon, Portugal 31.10 HH ;W 9645 Port -au- Prince, Haiti 31.25 RAN 9600 Moscow, U.S.S.R. 31.25 HJIABP 9600 Cartagena, Colombia 31.27 HBL 959'5 Genevä, Switzerland 31.28 VK6ME 9590 Perth, Australia.' 
31.28 W3XAU 9590 Philadelphia, Pa. 31.28 VIC2ME 9590 Sydney, Australia 31.28 PCJ 9590 Huizen, Holland 
31.28 HP5J 9590 Panama City, Pana. 31.32 VK3LR 9580 Lyndhurst, Atstralia 31.33 HJ2ABC 9575 Cucuta, Colombia 31.35 WIXK 9570 Millis, Mass. 
31.38 DJA 9560 Zeesen, Germany 31.40 TIPG 9559 San Jose, C. R. 31.42 OLR3A 9550 Podebrady,,Czech. 
31.42 XEFT 95.50 Veracruz, Mexico 
31.45 DJN 9540 Zeesen, Germany 31.48 1V2XAF 9.530 Schenectady, N. Y 31.48 LKJI 9530 Jeloy, Norway 31.49 ZBW3 9.525 Hong Kong, China 31.51 OAX4J 9520 Lima, Peru 31.55 GSB 9510 Daventry, Er gl and 31.55 HJU 9510 Buenaventura, Colom. 31.55 VK3ME 9510 Melbourne, Australia 31.58 PRF5 9500 Rio de Janeiro, Brazil 31.58 HJIABE 9500 Cartagena, Colombia 31.82 COCH 9428 Havana, Cuba 32.09 HS8PJ 9350 Bangkok, Siam 32.88 HAT4 9125 Budapest, Hungary 33,53 HCJ B 8948 Quito, Ecuador 34.62 CO9JQ 8665 Camaguey, Cuba 38.48 HBP 7797 Geneva, Switzerland 43.48 HI3C 6900 La Romana, D. R 43,59 XGOX. 6820 Nanking, China 44.14 HIH 6796 can Perirn. 1 R. 
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Hours of transmission for the World's Short Wave Broadcast Stations 
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FILL IN LOCAL TIME 

8 9 10 11 M 1 2 3 4 5. 6 7 EASTERN STANDARD TIME 8 9 10 1i N 1 2 3 4 5 6 7 

01 02 03 04 05 06 01 08 09 10 11. 12 GREENWICH MEAN TIME 13 44 15 16 17 18 19 20 21 22 23 00 

HOURS OF TRANSMISSION 
ivave- 
M ié s Letters 

Frequency 
Country 

HOURS OF TRANSMISSfON 

44,71 T1EP 6710 San Jose, Costa Rica 
45.22 HC2RL 6635 Guayaquil, Ecuador 
45.25 HIT 6630 Trujillo, D. R. 
45.34 PRADO 6618 Riobamba, Ecuador 
45,£0 HI4D 6550 Trujillo, D. R. 
46.01 YV4RA 6520 Valencia, Venezuela 
46.08 HIL 6510 Trujillo, D. R. 
46.66 HITS 6430 Puerto Plata, D. R. 
46,8.5 YV5RH 64C0 Caracas, Venezuela 
46.91 I-II8Q 6395 Trujillo, D. R. 
47.10 YV5RF 6375 Caracas, Venezuela 
47.12 YVIRH 6360 Maracaibo, Venezuela 
47.24 HRPI 6350 San Pedro Sala, Honduras 
47.54 HIZ 6310 Trujillo, D. R. l 

47.62 VV4RD 6300 Maracay, Venezuela 
47.77 HIG 6280 Trujillo, D. R. 
47.77 COHB 6280 Sancti, Spiritus, Cuba 
48.05 HIN 6243 Trujillo, D. R. . 

48.1I HRD 6235 La Ceiba, Honduras 
48.15 OAX1G 6230 Lima, Peru 
48.19 HJIABH 6225 Cienaga, Colombia 
48.39 COKG 6200 Santiago, Cuba 
48.50 HIIA 6185 Santiago, D. R. 
48.62 OAXIA 6170 Chiclayo, Peru 
48.70 XEXA 6160 Mexico, D. F. Mexico 
48.70 VPB 6160 Colombo, Ceylon 
48.70 CJRO 6160 Winnipeg, Canada 
18.72 l'V5RD 6158 Caracas, Venezuela 
18.i8 VE9CL 6150 Winnipeg, Canada 
18.78 HJ2ABA 6150 Tunja, Colombia 
48.78 HJ5ABC 6150 Cali, Colombia 
48.86 \V8XK 6140 Pittsburgh, Pa. 
48.88 CR7AA 6137 Lourenzo Marques, A, 
48.94 LKJI 6130 Je1oy, Norway 
48.94 V 9HH X 6130 Halifax, N. S. 
48.94 COLD 6130 Havana, Cuba 
48.96 HJ3ABX 6122 Bogota, Colombia 
49.00 HJIABB 6120 Barranquilla, Comm. 
49.18 YTC 61C0 Belgrade, Yugoslavia 
49..18 \V3XAL 6100 Bound Brook, N. J. 
49.18 \V9XF 6100 Chicago, Ill. 
49.20 ZTJ (JB) 6098 Johannesburg, Africa 
4 9 . 2 0 HJ4ABE 6037 Medellin, Colombia 
49.26 CRCX 60)0 Toronto, Canada 
49.30 HJ5ABD 6085 Cali, Colombia 
49.31 HJ3ABF 6084 Bogota, Colombia 
49.32 VQ7LO 6083 Nairobi, Kenya, Air 
49.34 HP5F LOSO Colon, Panama 
49.34 \V9XAA 6080 Chicago, Ill. 
49.34 ZHJ CCSO Penang, S. S. 
49.42 YV I RE C070 Maracaibo, Venez 
49.46 SBG 6065 Motala, Sweden 
49.50 \V8XAL 6050 Cincinnati, Ohio 
49.50 W3XAU 6060 Philadelphia, Pa. 
49:50 OXY 6060 Skamlebaek, Denmark 
49.59 HJ3ABD 6050 Bogota, Colombia 
49.59 HI9B 6030 Trujillo, D. R. 
49,63 HJ3ABI 6015 Bogota, Colombia 
49.65 H,II:\BG 6012 Barranquilla, Colom. 
49.67 WIXAL 6040 Boston, Mass. 
49.67 Y1)A 6010 Tandjong Priok, Java 
49.75 HP5B 6030 Panama City, Panama 
49.79 HJIABJ 6025 Santa Marta, Colombia 
49.83 DJC 6020 Zeesen, Germany 
49.83 XEU\V 6020 Veracruz, Mexico 
49.88 XEWI 6015 Mexico, D. F., Mexico 
49.90 HJ3ABH 6012 Bogota, Colombia 
49.92 COCO 6010 Havana, Cuba 
49.96 CFCX CCOS Mon.rcal, Canada 
49.96 HP5K 6005 Colon, Panama 
49.96 VE9DN 6C05 Montreal, Canada 
50:00 XEBT (000 Mexico, D. F., Mexico 
50.17 HIX 5980 Trujillo, D. R. 
50.25 HJN 5970 Bogota, Colombia 
50..26 HVJ 5969 Vatican City 
50.50 TG2X 5940 Guatemala City 
50.72 HH2S 5915 Port-au-Prince, Haiti 
50.76 HRN 5910 Tegucigalpa, Hond. 
50.85 YV3RA .5500 Barquisimeto, Venez. 
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x X x x X F F 5 F D D D 

D D D x DD 

D D D D D D XS x5 D D AS D D 
D D D x5 DD D D. D 
D D D S--5- x5 D D D D D 

D 19 S S 
D D DD 

)(Ss. XS S D D x5 p D D D 
D xS XS )t5 9 x5 XS S P D D D D b D 
D D D D S D D P D D D DD 

54. 
X5 x5 xS D XV 
x5 XS D E u U U XC XS X5 X,e E 

S D XS s s D 
D D Xs XS D D D D D D V D D D D D 
D D O D DD 

x5 XS 
D D ' D D D 

D D D 
D 

D D D D DO D DD DD b 
D D D X5 XS 

D D S SS D D D D DD 
D D D 
D D D 

D D 
D 

1(S K5 S XS XS 
XS XS X5 5a- D 

D D D D D I D 
D D D n D 
D D D 0 I DD D O D O 

D D D D D D D D D D D 
D D D D D G E 

E 
E xs xs XS D D D 0 S s D D 
D D D I D D D D D D D 

Sa. Sa. D D D D D D 34 
D D D D 

p D 
Sa. p D D D D D D D D D 

D D O D D 5 S S D o D D 
z. z z S 

D D O D 
l D 5 

X90 54- Sa. 
D X5 x5 D 5 5 5 D D D DU S 5 D D P DO D D D D D 

D D 51.15 H i 1 J 5865 San Pedro, D. R. 
D D D D 

D D 
51.46 TIGPH 5830 Alma Tica, Costa Rica s.5 D D s s S D D D D 

D D x3 51.72 YV5RC 58C0 Caracas, Venezuela 
AN AN 

AH AH 5I.S0 OAX4D 57£0 Lima, Peru. _AN 
AH 

A- Tuesday, Wednesday, Thursday 
13- Saturday, Sunday 
C- Monday, \Vednesday, Friday 
D -Daily L- Tuesday, Thursday P- Friday II- Sunday, Monday, Wednesday, Friday 
G- Tuesday, Thursday, Saturday I- Irregularly 

List of Symbols 
J- Sunday, Tuesday. Wednesday 
K- \londay. Priday L- Wednesday, Saturday 
\I-Monday 
N-Tuesday, Wednesday 
P-Except Tuesday. Wednesday 
C!- Sunday, Monday. Tuesday 
R- Sunday, Wednesday, Saturday 
S- Sunday 

SF- Sunday, Friday 
T-- Tuesday 
Th -T h ursdaY 
12- Sunday, Monday, Thursday 
V- Sunday, Wednesday 
\V-Wednesday Z- Tuesday, Friday 
AC- Monday. Thursday, Saturday 
AG- Tuesday, Sunday 

.- \II- \londay, Wednesday, Saturday 
AM-Monday, Thursday 
AN- Tuesday, Saturday \O- Wednesday, 'Thursday Sa- Saturday N- Except Saturday, Sunday 
NC- Exc'ept Tuesday, Thursday, Sunday 
XS- Except Sunday 
XSa- Except Saturday 
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Spinning the Dials 
of the 

"SKYRIDER" 
By Laurence M. Cockaday 

and S. Gordon Taylor 

WHAT we might call the "operat- 
ing mechanics" of the Super -Sky- 
rider proved highly satisfactory 

in recent air tests made in our Listening 
Post. The controls all acted smoothly 
and accurately, the range for which the 
band switch is set is clearly indicated, 
the dial calibration for all ranges is con- 
siderably more accurate than the great 
majority of present -day receivers, etc. 

To determine the effectiveness of the 
band -spreading system, a check was 
made on the 10 -meter amateur band. It 
was found that this 28 -30 megacycle 
range covered from 925 to 225 on the 
band- spread dial, which is calibrated 
from zero to 1000 but actually divided 
off into 500 divisions. Thus even in this 
very high- frequency range where tuning 
on most receivers is badly crowded, this 
receiver averages only. about 11 kc. per 
division. 

Another feature which provides for 
comfortable tuning is found in the type 
and action of the knobs provided for 
both main tuning and band -spread tun- 
ing. These take the form of sizable 
wheels and are provided with free- 
wheeling action. When given a twist 
with the fingers, they continue rotating 
for an appreciable time and big jumps 
in tuning are accomplished speedily and 
with a.minimum of effort. 

"Broad or Sharp" 
Rather unusual for a communications 

type receiver is the fact that the quality 
of reproduction provided on the broad- 
cast band is really fine. This is with the 
"selectivity" switch in the broad posi- 
tion. Thrown to the sharp position, a 
radical change in quality is very ap- 
parent as a result of very definite side - 
band cutting. This latter reduction of 
high- frequency response likewise results 
in a very low noise level and a corre- 
spondingly good signal -to -noise ratio. 
This is further improved by judicious 
use of the tone control. 

Crystal Filter 
The crystal filter provides still greater 

selectivity and is of inestimable value in 
the reception of c.w. signals. Unlike 
many crystal circuits, it is definitely 
usable on speech signals. Although side - 
band cutting is severe in such reception, 
the speech is nevertheless intelligible. 
The crystal, combined with the beat - 
frequency oscillator, provide excellent 
"single signal" tuning for c. w. recep- 
tion. The "pitch control" on the front 
panel is a distinct aid in such operation 
and the "beat- frequency oscillator in- 
jection" control permits the output of 

the beat -frequency 
oscillator to be reg- 
ulated in accordance 
with the strength of 
the desired signal. 

It would be pos- 
sible to go on at 
great length, detail- 
ing the functioning 
of the various re- 
finements provided 
in this Super -Sky- 
rider model. How- 
ever, as space is 
limited, it is necessary to proceed with 
the discussion of the actual results ac- 
complished during the Listening Post 
tests. These were carried on at the 
"ham" stations, W2JCY, a few miles out 
of New York City, W2JCR, in New 
York City and W2JCR- portable, at 
Fairfield Beach, Conn. 

Antennas Tried 
In general, it was found, as would be 

expected, that the best results on any 
band were obtained when using an an- 
tenna resonating in the particular band. 
However, standard all -wave doublet an- 
tennas were tried and the performance 
obtained with them was laudable. Even 
an ordinary "L" type BCL antenna was 
used to advantage. The only variation 
from the foregoing statements is that 
for 5 -meter reception it was found al- 
most essential to use a regular 5 -meter 
antenna. Strange as it may seem, how- 
ever, results on 10 meters, using an or- 
dinary "L" type antenna, were as good 
if not a little better than when using a 
10 -meter doublet. 

The Test Results 
It is out of the question to present 

here a log of all the stations tuned in 
during these extensive "on the air" tests. 
Reference to the sensitivity curves pub- 
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HERE'S A UNIQUE BAND- SPREAD SCALE! 
The scale set behind the small window surmounting 
the bandspread tuning control takes a spiral shape. 
Behind it is a spot of light which travels as the control 
rotates, indicating the point on the scale to which the bandspread system is tuned. Three full revolutions of this dial are required to tune the bandspread range. 
At the left is the main dial on which all six tuning 

ranges are completeely calibrated. 

Technical vs. "Air" Tests 

IN the descriptive article last 

month the features of this re- 
ceiver, based on laboratory mea- 
surements of sensitivity, selectiv- 
ity and fidelity, were presented, 
together with a general .descrip- 
tion of the circuit. This month 
we take the receiver out of the 
laboratory and into the Listening 
Post for a check on its perform- 
ance in actual "on the air" opera- 
tion dealing with real signals. 

lished last month indicate that the 
sensitivity of the receiver is lower in the 
range which includes the 10 -meter band 
than in the lower- frequency ranges 
which include the other amateur bands. 
Therefore this range was selected for 
the presentation of a log of stations 
heard. This portion of the test was 
conducted at W2JCY, at North Pelham, 
N. Y., and covered a two -week period 
of operation. Some 300 10 -meter sta- 
tions were logged during this time and 
close to 80% of them were not only 
logged but were worked. While nothing 
but DX stations were included among 
these 300 stations, many of them are 
being omitted from the following list, 
including all United States stations. The 
list therefore represents only the for- 
eign stations and even many of these 
have been omitted where a great many 
were heard in any one country. Im- 
mediately after each call there is given 
the "R" strength at which each station 
was logged: British Amateurs; G6DH -9, 
G6GS -9, G6WU -8, G6VX -9, GSVM -9, 
G6BJ -9, G2PL -9, G2KH -8, G2IT -9, 
G2DC -9. German; D4ORT -9, D4QET -9, 
D4YLI -9, D4GDF -9, D4AOR -8, 
D3PBN -7. French; F8BS -7, F8LX -9, 
F8HS -7, F3CX -7, F3GR -8. Dutch; 
PAOAZ -9, PAOGN -9, PAOFB -9, 
PAOXR -9. Some other Europeans were 
EI9J -9 in Ireland; GM6RG -9, in Scot- 
land; GW8HI -9 and GW2UL -9, in 
Wales; SM501 -9 and SM5YH -7, in Sweden; OK2RM -7, OK20P -8, 
OK2WV -9, in Czechoslovakia; 
ON4JB -7, ON4AU -8, in Belgium. Other 
stations worked or heard in all parts of 
the world included the following list; 
LU9BV -9, LU5AN -6, 0A4J -8, K4EIL -8, 
K4EJG -8, ZT2G -8, ZSIAH -7, ZS6AJ -7 
ZU6P -8, XEIJB -4, ZL2CI -7, SVIWM -4, 
VU2CQ -8, K6MVV -9, K6MHY -7, 
K60QE -9, K6LCV -8, K60GS -6, 
K6KNV -8, K5AT -9, K 5 A C- 9, 
VO2MV-8,VK2GU-8, VK2UD -4. J8CF -4, 
J3JF -7, J5CC7, XE1GE -9, XE1AM -7, 
XE1AG -7 PY3AB -4, PY2AC -8, 
TI2RC -5, TI2FG -9, (Turn to page 383) 
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ALLIED 

3J) 

LEADS AGAIN IN VALUE! 
138' KnIGHT RADIOS 

OFFER EVERY /ev FEATURE 
ELECTRIC PUSH - BUTTON TUNING FULL -VISION DIALS 

STUDIO TONE QUALITY WORLD-WIDE RANGE 
AND MANY OTHER "MONTHS- AHEAD" FEATURES 

AT PRICES THAT CHALLENGE THE INDUSTRY! 

ALLIED has done it again! Now in the 1938 Knights, ALLIED 
presents radio's newest thrilling features at sensational, typically - 
ALLIED prices: Select -O -Matic Electric Tuning -a station a 
second, just press a button! New simplified Horizontal Dials - 
new Full- voiced Speakers- Broadcast Studio Tone Quality - 
Advanced R. C. A. and Hazeltine licensed circuits -Newest 
Tube types -World -Wide Range -the Electric Eye- Automatic 
Frequency Control -all these features and more, at the season's 
lowest prices! 

Only ALLIED's tremendous volume, low distribution costs, and low -price 
policy makes these values possible. KNIGHT Radios offer you greater 
values and bigger profits than any other line. Choose from 61 great models -for every purpose -from 5 to 16 Tubes, for AC, AC -DC, 6 volt, 32 volt, 
battery and auto operation. See them all in ALLIED's great 1938 Catalog -if you haven't one, just send coupon. 

KNIGHT 11- TUBEALL -WAVE 
with Electric Tuning. Select -o -Matic 
Dial, 12" speaker only $58.95 

KNIGHT 7 -TUBE CHAIR -SIDE 
with Select -o -Dial Tuning, World -Wide Range 

only $41.75 

KNIGHT 5 -TUBE SUPERHET 
with Quick -Touch Dial Tuning 
only $13.95 57 other great KNIGHT Models 

shown in ALLIED'S Catalog 

KNIGHT 7 -TUBE DUAL -WAVE 
with Electric Eye, Tone Control, full A. V. C. only $18.95 

40 Z(04,C VorLa7LrticFil.s 

Whether you're a Dealer, Service man, 
Sound - Specialist, or Amateur - Experi- 
menter, you need ALLIED's 1938 Catalog. 
It brings you everything you need in one 
book, at lowest prices. Over 12,000 Parts, 
for building or repairing any circuit. Com- 
plete Amateur Section -all nationally - 
known lines of receivers, transceivers, 
transmitters- factory -built or kit form. 
Test -Equipment for every service require- 
ment, including new instrument -kits. 
Sound and Inter -Corn Systems -Builders' 
Kits of every type -Books, Tools, Tool - 
Kits -every radio requirement. 

ALLIED's high standards and rigorous 
testing assure you of highest quality. Fast 
dependable shipment (stocks all under 
one roof) saves your time. And ALLIED's 
prices (possible through tremendous 
volume) save you money. That's why 
thousands buy from ALLIED! For free 
catalog, just send coupon. 

FREE 
SEND COUPON FOR 

RADIO'S COMPLETE 

SUPPLY GUIDE 

1 

ALLIED RADIO CORP. 
833 WEST JACKSON BLVD. CHICAGO, ILLINOIS 

KITS 
Radió s largest selection, from Be- 
ginners' One -Tuber to 14 -tube Su- 
perhet. Write for Free Parts Lists 
for any kit described in any radio 
publication. 

SOUND 
Knight Integrated Sound Systems 
for every PA need -8 to 60 watts - 
and Inter -Com Systems, 2 -way, 
Selective and Super -Selective. 

TESTERS 
Every type- analyzers, tube- check- 
ers, set -testers, meters, signal gen- 
erators - all nationally - known 
brands, at lowest prices. 

flus MIS EN MN I= NE BEI NI RE EN I 
ALLIED RADIO CORPORATION 
Dept. 1 -M8, 833 W. Jackson Blvd., 
Chicago, III. 

Send your Free 1938 Catalog 
Send Free Parts Lists for 

Name 

Address 

City State 
m m o r ti -O l - - me - fa li 
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Here's a per- 
formance ace - 
at a price every- 
one can afford! 
Tell your cus- 
tomers about it! 

Here's the new RCA 395 Antenna System! 
Comes completely assembled and soldered. 
Kit contains 2 20 -ft. antenna wire coils, 2 

strain insulators, 1 45-ft. transmission line, 
1 junction box, 1 receiver coupling unit, 
2 coupling unit links, 2 nail -on knob insu- 
lators, 1 ground clamp and 1 instruction 
sheet. Stock No. 395. List price only $3.95. 

CHECK THESE FEATURES! 

Factory -assembled -no soldering. 
Easily installed- 40 -ft. span. 

Wide frequency range -140 to 23,000 kcs. 
Doublet type -efficient pickup. 

For use with all receivers. 

TFOR 
PROFIT 

RCA Manufacturing Co., Inc., Camden, N.J. 
A Service of Radio Corporation of America 

AUTO RADIO 
POCKET 

T ROULE 
SHOOTER 

A 

Ghirardi's 'yfGADGETS'i TURN UP 800 
IN TROUBLE SHOOTING! CLEWS 

SPEED UP YOUR SERVICE WORK with these amazing new 
"TWIN" pocket -size radio TROUBLE -SHOOTER "GAD- 
GETS ". Don't tinker and puzzle over "sick" radio re- 
ceivers you must repair -get the habit of CHECKING FIRST 
with Ghirardi's Trouble- Shooters, for they point the way 
directly to over 800 DIFFERENT RECEIVER TROUBLES - 
and their REMEDIES! These 'lightning -like" trouble 
finders are the cleverest, handiest servicing aids you've 
ever seen! HOW THEY WORK: Easy as pie to use cm -you 
take up your Gadget; pick out the eyeletted card marked 
for the particular Trouble Symptom you find in the sick-' 
receiver; flip the card around, and there you'll see all the 
possible Causes for the particular Trouble, the exact Tests to make, and the Remedies to apply. Work quick as a flash -almost like magic! Get you right to the trouble in a Jiffy, without "fussing" around. One D- 
KEEP fM card Gadget for HOME 

U2ODRADIOS. MAIL 
i` PIN A DOLLAR TO THIS AD, 

write your name and address G In the margin, and mail It 
PNOW for both 

postpaid anywhere s on 
Sent 

day trial! 

tRADIO& TECHNICAL PUBL.00 
tV 

4S Astor New York NOW! 

12" MAGNAVOX 
Speakers. All New, in original cartons. Cur- 
vilinear cone, 900 ohm field, output to match 
Single Pentode (42 -6F6, 

EACH $L89 etc.) Shipping wt. 8 lbs. 
Write for our New FREE 38 Page Catalog 

ARROW SALES COMPANY 
27 S. Jefferson St. Chicago, III. 

RADIO COURSES 
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 
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"SERVICEABLE AND HANDY" -WORDS SERVICEMAN UNDERSTANDS 
Figure 5. A husky Bench that looks as if it had seen plenty of profitable service! 

SERVICE SALES 
(Continued from page 333) 

complete story of the excellent application 
feature of this new tool. All of us have at 
some time or another had the annoying 
experience of trying to work a screw- driver 
in a dark corner of a radio receiver chassis, 
testing instrument, or some other piece of 
radio apparatus. The Stanley Tool Corn - 
pany introduces this special flash -light screw 
driver especially to take the headaches out 
of such work. The overall length of the tool 
is 11 inches. The width of the blade is ìts 
of an inch. The tool is made of tempered 

steel and is magnetized for picking up small 
objects. The composition handle holds two 
standard flash -light cells. 

THIS MONTH'S 
SERVICE SHOP 

THE shop shown in Figure 5 is owned 
and operated by George A. Popdavid, 

Canton, Ohio. Mr. Popdavid fails to send 
us any details but it is obvious enough 
from the photograph that he is well 
equipped with both bench and portable 
apparatus. We take it this is a cellar shop, 
with correspondingly reduced overhead. 
The owner has not lost his sense of dis- 
play as will be observed from the RCA - 
Cunningham posters. Mr. Popdavid has a 
neat enough letterhead to justify publica- 
tion, and we show it in Figure 6. The 
printing is in black with the horizontal lines 
in red. 

SERVICE NOTES 
THE next time you visit your distrib- 

utor, look around for one of the dis- 
plays shown in Figure 7- playing up the 
Ghirardi trouble- shooting gadgets. Look 
'em over and act accordingly. We don't 
know why it hasn't occurred to someone, 

but these gadgets are of unusual value to 
the service student, and a lot can be 
learned for keeps by checking the various 
items against corresponding sections or 
lessons in his service .course. 

Transitone -Philco- announces a new 
service manual on all Philco Auto Radios. 
Free copies to authorized service stations 
and a nominal cost to the trade in general. 
According to the release -"The book con- 
tains schematic diagrams, base views, parts 
lists, major changes, adjustments and gen- 
eral information on every Philco auto radio 
ever produced. Needs of the servicemen 
were uppermost in the minds of the editors. 

Required months for its preparation." 
Remember the days when the dealer ser- 
viceman couldn't wangle so much as a 
minor specification from a manufacturer 
for love or money -by hook or by crook? 

SOUTHWARD HO! 
IN the spring the young serviceman's 

fancy may turn to other things, but in 
the fall -about the time this issue of RADIO 
NEWS appears -those of them who are able 
to do so consider the possibilities of mi- 
grating south. Your service editor spent 
a goodly portion of last winter visiting 
servicemen in various parts of Florida, in- 
vestigating conditions and determining as 
far as possible just what the chances were 
of the northern serviceman making a living 
there during the winter. Representatives 
of several trades and professions do transfer 
their activities to the south for the winter 
season -for reasons of comfort, or because 
the state of health of themselves or mem- 
bers of their families make it inadvisable 
to attempt withstanding the rigors of the 
northern cold. The question is-can the 
radio serviceman do likewise? The answer 
is YES to the A -1 serviceman with enough 
capital to help him over his first season. 
The problems involved are both economic 
and technical. 

Cost of Living 
A family of three can drive from the 

northern part of New York state to the 
southern section of Florida for under forty 
dollars -including meals, first class accom- 
modations at overnight camps, gas, oil, 
tips, etc. It will cost about ten dollars to 
freight essential household goods and equip- 
ment. Thus round -trip transportation will 
amount to approximately one hundred dol- 
lars, which just about equals the differential 
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Servicemen ! Dealers ! 

HAVE you a well- equipped 
shop, neatly and efficiently 

laid out? Or an attractive and 
effective Window Display, Sales 
Counter, Demonstration Room, or 
Service Bench? If so, send in a 
photo, with a short description, for 
publication. After using it, you 
can have the cut, free of charge. 

Here is a chance to obtain an 
expensive cut, gratis, suitable for 
any literature or newspaper adver- 
tising you have in mind. 

Send photos and captions to the 
Service Editor, RADIO NEWS, 461 
Eighth Avenue, New York City. 

between the cost of heating during a north- 
ern winter and a southern winter. The 
actual cost of living in Florida is definitely 
cheaper than up north -excepting of course 
for the tourist and vacationist splurging at 
the swank resorts. In general, the cost of 
living is higher on the east coast. It is 
lower in the central portions and on the 
west coast, excepting in the vicinity of 
Clearwater and St. Petersburg, where it is 
very high indeed. Probably nowhere is the 
cost of living cheaper than in the City of 
Tampa and its suburbs. A city such as 
this, with a large year -round population, 
offers the greatest opportunities for radio 
servicing. Resort cities, catering largely to 
hotel trade should be avoided, as the cost 
of living is usually high, and the transient 
population has few radios to service. 

Locate close to a large municipal trailer 
camp if possible. The thousands of trailers 
that pass through each season offer many 
chances for automobile and trailer radio 
servicing. Make the acquaintance of the 
director of the trailer camp, and arrange to 
display a small card advertising your ser- 
vices in the recreation room, office, etc. 

Rentals are reasonable -and in many 
instances ridiculously cheap. If you are 
satisfied with a modest bungalow- unpre- 

(Turn to page 372) 

Figure 7. Ghirardi's gadgets on display. 
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aM114E: , ;kdSItA{lllß 
:.ñ , v.xvglC.q,.6./t THAT'S NO 

ORDINARY HEAD - 
LINE, MISTER, I KNOW- 
! TOOK 'EM AT THEIR 

WORD AND SWAPPED MY 
NAME FOR WHAT TURNED OUT 

TO BE THE SWELLEST RADIO 
CATALOG I'VE EVER SEEN- 

PUBLIC ADDRESS EQUIPMENT 
Page after page of the world's greatest line of am. 

plifiers and public address systems. There's money 
in this new field and the FREE catalog shows you 

how to make it. Whether you rent, sell or install, 
this is the book for you. 

LAFAYETTE RADIOS 
35 pages of sets, showing 70 models. Priced so low, 

that the "extra set" need no longer be just a hope. 
Study the LAFAYETTE line in the FREE catalog 
and you'll learn what real radio value is. Prices 
range from 8.75 to 99.50. 30 day free trial in your 
own home. 

"HAM" RECEIVERS 

i 
t, .c u u 

Every nationally advertised line of amateur equip- 

ment- receivers and parts. They're all in this FR E E 

WHOLESALE Catalog and at prices that will 

astound you. Consult with our engineering staff for 
special "rigs ". No obligation, of course. 

TEST INSTRUMENTS 
You servicemen will find this part of the catalog 
particularly valuable. The finest in set testers, tube 
checkers, oscilloscopes, etc. at prices that will make 

_ _ - -- - you sit up and take notice. 

CLIP COUPON NOW FOR BOTH CATALOGS 
220 PAGES OF ASTOUNDING VALUES 

EASY TIME 
PAYMENT PLAN 
Get your P.A. equip- 
ment, LAFAYETTE ra- 
dios, "Ham" receivers, 
Test instruments on 
Wholesale's Easy Pay- 
ment Plan,. outlined in 
the FREE Catalog. 

TAKE THE GUESSWORK 

OUT OF XMAS SHOP- 
PING WITH THISVAI 

FREE CATALOG 
Do your Xmas shop- 
ping from Wholesale's 
special Xmas catalog. 
40 pages of "extra 
value" gift buys featur- 
ing' nationally adver- 
tided electric trains, 
home appliances, toys. 

UJHOLSL RIIDIO SCIIVICC CO 

NEWYORK,N.Y. CHICAGO,ILL. ATLANTA, GA. 
1 0 0 S I X T H A V E N U E 901 W. JACKSON BLVD. 430 W. PEACHTREE ST., N. W. 

: . .. : : . . - . - EWARK N. J. JAMAICA, L. I. 

n 
C. 

WHOLESALE RADIO SERVICE CO., INC. 
100 "SIXTH AVENUE, NEW YORK, N. Y. 

Rush FREE 1939 Catalog No. 69 -2M7 
Rush FREE XMAS Catalog No. 70 -2M7 

NAME 

ADDRESS 

CITY STATE 

PASTE COUPON ON PENNY POST CARD imaimme 
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PRICES 
REDUCED 
on two Brush micro - 
phones-BR2S and 
B -I. If your jobber 
can't supply you, write 
us. 

THE BRUSH DEVELOPMENT CO. 
3311 PERKINS AVE., CLEVELAND, OHIO 
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THE MOST FOR YOUR MONEY 

tM Ghirardi's iVereusite 

RADIO PHYSICS 
COURSE 

Would you be satisfied with 10 times 
your money's worth? Here's a bargain 
better than that! You can get the 
famous Ward' radio course. com- 
plete in one huge volume that will 
explain and make the whole fascinat- 
ing field of RADIO ELECTRICITY, 
and SOUND clear and easy to you no 
mutter how slight your previous train- 
ing. The Avorld's BEST, EASIEST 
and MOST INTERESTING hook to 
learn radio front. That's why it is 
used by radio schools, by students, by 
everybody in "the radio game" the 
world over. Take a tip from those 
who know -get Ghirardi and teach 
yourself. You can't beat it no matter 
how much you pay! And you get it 
all at the amazing low price of only 
S4. MAIL COUPON TODAY! 

What This Book Gives You: 
Sound, Speech and Music .. Electrons 

. Electric Current Electric Units 
and Circuits . . Resistance . Ohm's 
Law . . Batteries . . Magnetism . . 
Electromagnetism . Transformers . 
Inductance . Condensers . Alternat- 
ing Current Circuits . . Filters 

er ers .. Elec- 
trical Measuring Instruments . Radio 
soaves and Radiations . Broadcast 
Stations . Receiving Equipment 
Vacuum Tubes . . Radio and Audio 
Frequency Amplification . Loud - 
Speakers . . Battery Operated 
Receivers . . Power Supply 
Units . . Electric Receivers 

Automobile and Aircraft 
Receivers Phonograph 
Pickups . . P.A. Systems . . 

Short -Wave Re eivers . 

Photoelectric Cells . . Tele- 
vision Antennas and 
Grounds . Testing and Ser- 
vicing Receivers .. Sound Mo- 
tion Pictures . . Appendices 

Sel Self-Study-and 
Questions 

MOREI 

RADIO & TECHNICAL 
e PUBLISHING CO. 

45 ASTOR PLACE NEW YORK 

Encl. find $4. Send my RADIO PHYSICS 
COURSE at once, postpaid. (Foreign $4.50) 
Send me a free circular describing this book 

Name 
Address 

(Dent. RN -127) 

MONEY -BACK GUARANTEE! 

RADIO ENGINEERING 
RCA Institutes offer an intensive course of high 
standard embracing all phases of Radio. Prac- 

tical training with modern equipment at New 
York and Chicago schools. Also specialized 

courses and .Home Study Courses under "No 
oblígitlon" plan. Catalog Dept. RN -37. 

RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 

73 Varick St., New York 1154 Merchandise Mart, Chicago 
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RADIO PHYSICS COURSE 
ALERED A. GHIRARDI 

Lesson 68. Meters 
BOUT 1885 Dr. Weston set about to 

improve the D'Arsonval galvanometer 
and reduce it to a form which would 

meet all conditions of accuracy, ruggedness, 
portability, compact size, etc, required for 
electrical measuring instruments which 
were needed at the time in connection with 
the development of electric lighting systems 
and electroplating. The so- called "Weston 
movement" so widely used today in d.c. 
measuring instruments is the result of his 
work. He retained the basic idea of the 
stationary permanent magnet and moving 
coil, but introduced several refinements of 
construction which eliminated most of the 
objections to the old D'Arsonval galvanom- 
eter. 

The moving element consisting of the 
coil frame, coil winding, pivots, springs 
and pointer was made very light to reduce 
friction in the bearings. An idea of the 
remarkable lightness achieved in these units 

around the coil by means of a low resist- 
ance "shunt" connected across it. The ac- 
tion of the meter with the shunt may he 
explained as follows: 

At (A) of Figure 1, the only path for 
the current is through the moving coil of 
the instrument. If the current to be mea- 
sured is greater than the wire on the mov- 
ing coil can safely carry, part of the cur- 
rent can be "shunted" or allowed to flow 
through the parallel shunt resistor R. as 
shown at (B). Suppose the resistance R. 
of this shunt is just equal to the resistance 
Rn, of the moving coil of the meter; then, 
of course, just half of the total current will 
go through this shunt and half will go 
through the meter coil, and all we have to 
do is multiply any reading of the instru- 
ment by 2 to determine the total current. 
If we carried this further and added an- 
other similar shunt as at (C) the instrument 
reading would represent / of the total cur- 
rent. We might continue this indefinitely, 
adding any number of equal shunt resistors 

(D) FIG.1 

Figure 1. How shunts are connected to carry a definite fraction of the total 
current in a circuit, Permitting the use of an ordinary galvanometer movement 

as an ammeter to measure large currents. 

may be gained from the fact that in one 
type of portable Weston combined volt- 
meter and ammeter, the entire movable 
system weighs less than .007 ounces al- 
though consisting of 16 separate little parts. 
Since the wire wound on such a moving 
element must be fine and light, it is evident 
that the movable coil cannot carry very 
much current without undue heating. The 
movable element in this form of meter is 
rarely allowed to carry more than about 
0.05 ampere. Thus for ammeters or milli - 
ammeters designed to measure currents up 
to about this value the moving coil is con- 
nected directly in the circuit, and carries 
the full circuit current as shown at (A) of 
Figure 1. The reading of the meter is 
of course directly proportional to the cur- 
rent or (number of electrons per second) 
flowing through the circuit and the moving 
coil. 

If the meter is to be connected into cir- 
cuits carrying more current than this, it is 
evident that we must either increase the 
size of the wire on the movable coil pro- 
portionally to take care of the larger cur- 
rent without undue heating, or else we 
must allow only a definite fraction of the 
total current of the circuit to go through 
the meter coil, as shown at (B). The 
former method is impractical for it would 
result in a clumsy, heavy, movable coil and 
greatly increased inertia and bearing fric- 
tion. The latter method is the one used in 
ammeters. The current is divided, a cer- 
tain definite part of it flowing through the 
movable coil and the rest "shunted" 

in parallel and thereby making the current 
actually flowing through the coil less and 
less. 

In practice, a single shunt resistor of the 
'b roper resistance value and current carrying 
capacity is connected across the moving 
coil for each particular current range of 
the ammeter. The shunts are usually made 
of Manganin alloy since this has a very 
low temperature coefficient of resistance 
and therefore the heat developed by the 
flow of current through the shunt will not 
change its resistance appreciably. Where 
the instrument is to be used to measure 
large currents, the shunt is constructed in 
multiple blade form with several strips 
firmly soldered into a block at each end, 
and having air spaces in between them for 
cooling, as shown at (D) of Figure 1. The 
current which a shunt is to carry chiefly 
determines its physical size, because enough 
metal and surface area must be provided 
to prevent overheating, and at the same 
time the resistance must be high enough to 
allow a suitable portion of the current to 
flow through the movable coil of the in- 
strument. When the current is greater than 
about 30 amperes, it is not practical to 
construct an instrument with a self -con- 
tained shunt, because the instrument itself 
would become so large as to be unwieldy, 
the heat developed in the shunt is not read- 
ily dissipated, and besides, the path of the 
current conductors would have to be more 
or less indirect in order to reach the instru- 
ment. It is much more convenient, there- 
fore, to construct the shunt separately, pro- 
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vide it with suitable terminals and con- 
nections, and insert it by cutting the main 
circuit conductors (or bus bars -as they are 
called) at any convenient point. The indi- 
cating instrument is then connected across 
the shunt by means of a set of flexible leads 
whose resistances are measured and adjusted 
exactly so as to form part of the instrument. 
These should never be cut or lengthened, as 
their resistance would then be changed. 

For ammeters of medium range up to 
about 30 amperes, the manufacturer puts 
the shunt inside of the instrument and 
calibrates the scale so that it correctly in- 
dicates the total current without any need 
for further calculations. Most ammeters 
used in radio work have the shunts enclosed 
within the instrument case. 

Push Button Tuning 
(Continued from page 329) 

by the volume expander circuit, has a new 
meaning in radio reproduction for the 
music critic. 

An examination of the log showed that 
short -wave reception was obtained from 
many different countries and from all 

continents. That well over 60 short -wave 
station calls were heard and identified. 
There were numerous stations received but 
not logged because they were special trans- 
missions or because there was no English 
announcement and no identifying clue as 
to the country. In addition to the many 
"G" stations of England and the "D" calls 
of Germany; France, Holland, Russia, 
Australia, Czechoslovakia, Rome, Canary 
Islands, Japan and a flock of South and 
Central American stations were tuned in. 

A number of these stations were received 
with volume to classify them as "locals." 

A record was made of the many calls 

heard on all the amateur bands with special 
attention given to the 20 meter phones. 
Calls were heard from all the nine districts 
and a number of foreign amateurs in 

Great Britain, South America, Haiti, 
Canada, Cuba, and others. 

The mechanical band spread made pos- 
sible by the use of the large dial is a 

decided advantage in short -wave tuning. 
It is particularly effective on the 10 to 20 

megacycles (15 -30 meter) range and 5.2 

to 10.4 megacycles (29 -57 meter) range. 

An idea of the size of the scale for the 10 

to 20 mc. range can be realized from the 

fact that it measures approximately 7 

inches in diamèter and has an overall scale 

length of over 17 inches. The scale length 

for just the 9 to 10 kc. (31 meters) band 
is about 3 inches, an excellent and very 

much desired spread for this band. 
On the broadcast band it was possible to 

pull in DX stations adjacent to powerful 
local stations. A number of western broad- 
cast calls, KFI, KGO, WFAA and others 
were brought in as well as Mexican and 

Canadian stations. 
The circuit diagram for this new receiver 

is shown in Figure 1. A reference to the 

circuit shows that the tuning range, cover- 
ing from 125 kc. to 20 mc. (15 to 2400 

meters) is divided into six bands. All tubes 

employed are of the octal glass type ex- 

cepting the SO rectifiers and the functions 

of all the tubes are outlined on the draw- 

ing. The automatic- frequency- control cir- 

cuit is indicated, also the Coloray Tuning 
Eye, volume -expander circuit, the tone con- 

trol circuit with switching arrangements 
for Motorized and manual tuning and the 

complete electrical tuning system. 
From the foregoing discussion a good 

idea can be obtained of the many engineer- 
ing advancements offered by the receiver 

and its excellent all around reception ability. 

3.59 

A TREASURE TROVE 
of Free Equipment for 

Radio Service Men Who Buy 

NATIONAL UNION TUBES 
-j40¢lyN10N 

More 
/{Olteáó 

eetter uái!<P óó 

.R*.id Q evet 

80 Big Pages! 
More Than 100 
Pieces Of- 

Free Eq 
Through National Union's help; radio 
service dealers everywhere have been 
able to set up better equipped shops to 
do better work ; also to obtain sales 
helps that produce more customers. Na- 
tional Union has constantly put the lat- 
est advances in scientific equipment as 

uipment! 
well as modern selling aids within reach 
of the service dealer. The National 
Union Deal calls for a dealer deposit 
which is rebated when the specified 
number of tubes have been purchased. 
Over 70,000 completed deals. Every 
dealer should investigate. 

NATIONAL UNION RADIO TUBE QUALITY 

HAS BEEN PROVED IN THE FIELD 

NATIONAL 
UNION 

, I 

THE ROAD TO 
BETTER BUSINESS 

1. Full guarantee on 4. N. U. jobber stocks 

highest quality arecomplete...No 
radio tubes. hunting for odd 

2. Cvt price business types. 

not solicited. 5. Timely business 
3. Price Protection. building aids. 

NATIONAL UNION RADIO CORPORATION 

570 Lexington Avenue, New York City RN-I237 

I em interested in the fullmving equipment: 

Name 

Address 

City State 

tr 

BEFORE AND 
The Serviceman's 
Visit With KENYON 

Replacements 

In radio, audio and power 
components are the impor- 
tant links, quality and per- 
formance depends upon 
them. Be sure to specify 
Kenyon, the name that has 
stood for advanced engineer- 
ing quality and dependabil- 
ity for years. 

AFTER 

Our Replacement Catalog Contains over 100 Audio and Power 
Obtainable upon request. 

KENYON TRANSFORMER CO., INC. 
840 Barry Street New York, N. Y. 

Components. 
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AS POPULAR AS A 
BEVY of CHORINES 

RfAVEi E 

5 WATT 
PORTABLE 
SYSTEM 
nothing else 

to buy 

$6295 
COMPLETE 
with slip -in 
case, tubes, ve 
locity mike - 
ready to op- 
erate. EXTRA: 
decorative 
steel cover for 
15 watt ampli- 
fier shown on right. . . 1.95 

Big profits with sound equipment wait for 
you at every turn this season -at the foot- 
ball games, political rallies, at civic gath- 
erings, at the cafes and dance spots. And 
the new Lafayette 15 -watt Portable unit 
is the popular system that fits a hundred 
and one jobs -rent, sell or install it. What- 
ever the need, Lafayette is your best bet. 
For Lafayette's a year ahead of the P. A. 
field! Style -conscious, streamlined de- 
sign, smooth -flowing reproduction, this 
Lafayette Portable combines great per- 
formance with beauty of construction. 

A LAFAYETTE P. A. SYSTEM FOR EVERY USE 
Remember, there's a Lafayette system for 
every sound requirement. Write for FREE 
catalog or visit our nearest showroom, in- 
spect these 1938 Lafayette P. A. systems. 

EE CATALOG 
Send coupon today for new 1938 

v Wholesale Catalog -the "Bible" in 
the sound equipment field. Over 
50,000 radio and electric items. 
Here is the most complete line in 
the world. And it's FREE! 

wstSR.l; 

Ill00[ESf LE H DIO SERVICE CO... 
NEW YORK, N.Y. CHICAGO, ILL. AT LA N TA , GA. I00 SI X.TN AVENUE 901.W. JACKSON StVD. 030 W. PEACHTREE ST., N. W. 

BOSTON, Nast. BRONX. N. Y. NEWARK, N. J. JAMAICA, L..1. 

WHOLESALE RADIO SERVICE CO., INC. 
100 Sixth Avenue New York, N. Y. 

I C 
Rush FREE 1938 Catalog, No. 69-2MA, 

El 

LI NAME... 

ADDRESS 

CITY- ....._..........-...........,... ... ............._- ...._..- ......_. STATE 

PASTE COUPON ON PENNY POST CARD 
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ORD? QRD QRD? 
CONDUCTED BY GY 

OVER the mahogany has been flowing 
quite a number of this type of re- 
quests, and by answering this one, 

the others will be included: Dear GY: I 
obtained my second class radio telegraph 
license a short time ago but as I live in a 
small town, I am at a loss as to where to 
apply for a position as operator on board 
ship. I would appreciate it very much if 
you could give me the names and addresses 
of the various hiring agencies.... Answer: 
Dear Brother. . . The Radiomarine Cor- 
poration at 75 Varick Street, Mackay 
Radio at 20 Broad Street, Tropical Radio 
Telegraph, Pier 7, North River and the 
Morgan Line, Pier 49, North River. These 
companies, all in New York, have agencies 
for Radiops. Then there are the two radio 
unions who are placing a number of men 
directly from their Buzzer Rooms. Their ad- 
dresses are CTU- Marine Division, 265 West 
Fourteenth Street and ARTA, 10 Bridge 
St., both in New York. Of course, with 
the new law in effect as regards radiops 
who first must have had six months ex- 
perience on board ship under the tutelage 
of another radiop, billets are not so easy 
to get. There are still a number of ships 
only using one radiop. But if there is any 
hiring being done these agencies should be 
able to place you for this coast. 

All in the life of a radiop: CS was the 
one and only op on the yacht whose owner 
had the market cornered on the chemical 
industry. One bright afternoon, the air 
being quiet, he went below for a cup of 
java. Upon his return to the shack he 
could hear Chatham calling him frantically. 
The phones were bouncing up and down 
on the table. "Bk, Bk, K," CS broke in 
and Chatham fired back, "Where you been ? 
A couple of your Boss's factories are burn- 
ing up." CS almost fell over himself get- 
ting aft to where the big Acid and Chlor- 
ine man was sunning himself. He hesitated 
disturbing him. Gathering courage, he 
pushed the msg at the ARC man expecting 
a terrific outburst. The Boss's steak- broiled 
face glanced up at the fidgety radiop. He 
reread the msg and then quietly said, "Tell 
them to put it out." 

One of the gang just returned on the 
Scantic tells this one. The vessel was twenty 
hours out of Copenhagen when the usual 
msg from the line's officials was received 
asking expected time of arrival. The skip- 
per gave the radiop the information and 
told him to send the msg. After having 
some difficulty raising the shore station he 
broadcasted the msg and heard the same 
CW note say, "R nr2." And that was the 
number of his msg. The next day they 
docked right on time and were greeted by 
an aggravated bunch of ship's officials. 
"Where the dickens was the time of ar- 
rival msg ?" they howled at the skipper. He 
called the radiop up and down but the 
latter showed- his log and swore he had 
heard the receipt for the msg. Nothing was 
done about it but the op still gets night- 
mares whenever he transmits a msg and 
gets a receipt. 

Here's one for the books: Of the three 
ops on the cruiseship, only the third knew 
how to dance. Coming up to the ballroom, 
the Cruise Director noticed an old lady 
chaperoning a sweet YL watching the 
dancers wistfully. The CD gallops over to 
them and solicitously enquired why the 
YL wasn't twirling. Interrupts the Old 
Lady, "She'd dance if some sober gentle- 

man would ask her." The CD glances 
around the dance floor, quickly sees the 
Purser and the First Officer occupied. He 
excuses himself and makes a beeline for the 
radioshack. `Any of you fellows dance ?" 
and as they pointed to the third class he 
snapped, "Come with me to the ballroom. 
You're dancing tonight, without overtime 
pay." Well, me hearties, you guessed it! 
The Old Lady owned enough stock in that 
shipping outfit to sink a battlewagon and 
that Third op is now bearing down a 
swivelchair getting bearings on inkwells, the 
cuspidor and the pay check. 

Brother Curtis (PC) sends this across the 
board; "ref to radiop who wants a berth 
in South America or Rumania. Sorta leads 
me to believe he speaks some. Romance 
language, which is the first requirement 
necessary to getting a Latin American 
berth. Tropical Radio Telegraph, 321 St. 
Charles Avenue, New Orleans, for Central 
America or Colombian work. Southern 
Radio Corporation, subsidiary of Standard 
Oil of N. J., 31 Rockefeller Plaza, NYC, 
uses a few American ops in Bolivia and a 
few in Venezuela. Pan American Airways 
uses the most and they should be addressed 
at Dinner Key Base, Miami, Fla. The Ru- 
manian consulate should know the chances 
for a man in their country; I believe only 
a B.C. installation job would be possible 
there. From 1930 to 1936 I worked in 
Mexico, Cuba, B.W.I., Brazil, Uruguay, 
Argentina and Bolivia. Notice Radiops 
down there may earn as low as $30 a 
month and most ops hold down two jobs 
(for two different companies each day). I 
hope this guy gets his job but he'll come 
back to the states darn quick. 73...." 

Well, the days of poor pay, non recog- 
nition and bad working conditions in the 
U. S. seem to be but a bad dream for 
radiops. The CTU -Marine Division and - 
the ARTA have both made some great 
gains in every division. The CTU- Marine 
union has not only raised wages, bet- 
tered working conditions and other in- 
cidentals but has put into the record that 
a hot meal must be served for the evening 
dinner. We wonder whether the law can 
be invoked when that hot meal has to be 
eaten whilst entwined around a stanchion 
to keep from sliding across the deck ? The 
next thing one knows they'll be getting air - 
conditioned radio shacks, hot water bottles 
and a few other things. It's rather a far 
cry from corned bill and hardtack ! But 
those were the days of wooden ships and 
iron men -now it seems to be iron ships, 
etc. 

And so, brethren of the French telephone, 
another chapter in radiop history comes to 
an end. Sit -down strikes continue to harass 
shipping owners. Radiop wages are being 
increased in a few cases. But trouble be- 
tween various unions on the waterfronts 
of the nation has caused Mr. Kennedy of 
the Maritime Commission to refuse the 
billions of dollars offered to him for the 
purpose of building up an American Mer- 
chant Marine second to none. His conten- 
tion was that with present unsettled condi- 
tions it would be impossible to do anything 
until the marine industry became more 
stabilized. This money would have been 
used to build approximately 300 new ves- 
sels, scrap obsolete ships and recondition 
those vessels now considered hazardous. But 
in spite of this dour picture, shipping is 
stepping out. Business recovery has brought 
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prosperity to exporting and cruise business 
and that has meant more radiops being 
taken off the beach, more ships put back 
into commission and more and better happy 
days. So with a cheerio and 73 . . . ge ... GY 

How Soon Television? 
(Continued from page 328) 

televise events taking place within a 20- 
mile radius of Alexandra Palace where the 
transmitter is located. The interesting point 
of his observations is that such outdoor 
pickups can be made in any daylight il- 
lumination ranging from bright sunshine to 
a dim foggy day. 

The engineer observed that the "high 
cost" of television receivers was handicap- 
ping the new art's status as a popular en- 
tertainment medium. During his visit prices 
ranged from $300 to $800. However, within 
a couple of weeks of his return, British 
televisors introduced at the London radio 
show, were selling for $200 and even lower, 
with, of course, deluxe models in the higher 
brackets. 

French Television 
France, too, was showing television pro- 

gress, he observed, with transmissions on 
the old 180 -line standard abandoned and 
Government preparations under way for 
a 441 -line unit atop the Eiffel Tower, 

New activities in television have also 
been reported by NBC and RCA. The most 
important of the new announcements 
emanating from Radio City was the state- 
ment of Lenox R. Lohr, NBC president, to 
the effect that outdoor pick -ups would be 
made experimentally from a mobile tele- 
vision unit- claimed to be the first built 
in the United States. England and Germany 
had been using television "vans" for remote 
sight- and -sound broadcasts for a consider- 
able time. 

Outdoor experimentation, according to 
Lohr, will be another forward step in the 
television field test program of his com- 
pany. The mobile station was to be placed 
in operation during October and should be 
in frequent use at the time you read this. 

O. B. Hanson, NBC chief engineer, cited 
presidential inauguration ceremonies, polit- 
ical conventions, football and baseball 
games and boxing matches as some of the 
remote events that might be desirable video 
program fare. 

Mobile Pick -ups 
The mobile television station consists of 

two specially constructed motor cars each 
about the size of a large bus. Picture and 
sound pick -up equipment will be installed 
in one, and a video transmitter, operating 
on a frequency of 177,000 kilocycles, in the 
other. Ten engineers will be required to 
operate the two television units. The earlier - 
designed NBC mobile sound transmitter 
will be part of the portable television 
arrangement. 

Plans call for sight and sound to be 
relayed by microwaves to the Empire State 
Building transmitter of the network for 
rebroadcasting. The layout of equipment in 
the trucks will be a veritable counterpart 
of the Radio City- Empire State television 
station, although much more compact. 

A new use for the pretty -faced dummies 
seen in fashionable women's shops has been 
discovered by NBC television engineers. A 

comely manikin is now used to test light- 
ing and pick -up effects, the job being a bit 
too tedious for a live subject. They've 
named her Miss Patience -or "Pat" for 
short. 
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Order ouf of Chaos 
On the crowded Broadcast & Shortwave 

band when you use the New 

McMURDO SILVER 

"15-17" 
S'elèefivtt L'uzve v, i(/ew"15--17" 722eeifrQz 

The above "15 -17" curves prove just 
how easy this startling new receiver will 
give you knife -edged, medium, or broad 
high -fidelity selectivity to properly meet 
today's radio need. 

This is made possible by its exclusive 
stabilized regenerative r.f. amplifier and 
new TRI -BAND i.f. amplifier. Perma- 
nently adjusted symmetrical coupling cir- 
cuits permit razor -edge 4 kc. for extreme 
DX, 8 kc. for general use, and 1.2 kc. for 
full wide range fidelity reception. 

Now -you can steer right through those crowded 
bands, rejecting all but the wanted signal. Here 
is selectivity such as you have never tuned be. 
fore, yet it costs surprisingly little, for it is just 
one of the stand -out features of the amazing value - 
giving "15 -17." 

"28 IMPORTANT FEATURES" 

Besides new selectivity -there are 27 
additional reasons why you want a 
"15 -17" receiver custom built for you. 
It has the performance and features 
you would expect at triple its ex- 
tremely low cost. 15 tubes perform- 
ing 17 functions behind a Jensen -Silver 
15 -inch Giant speaker, housed in a 
hand customed, heavy walled Rock- 
ford console, acoustically treated. This 
"15 -17" is radio's greatest value of all 
time, bringing MASTERPIECE qual- 
ity to every home. 

When the Best costs Less and you can buy 
it for only $28.00 down -it pays to investigate. 

Mail the coupon below for free par- 
ticulars and our Introductory Offer. 

McMURDO SILVER CORP 9 
2900 -A South Michigan Blvd. 
Chicago, Illinois 

Send me full "15 -11" details. 

Name 

Address 

Give Helpful Books for Xmas%- 
/ 

RADIO ELECTRICITY 

READ coDE Like an 
SEND Expert 

Learn Quickly at Home -Get Real SPEED 
It's easy, fascinat- 
ing, to become a good 
op. with the NEW 
ALL ELECTRIC 
MASTER TELE- 
PLEX CODE 

wr TEACHER to help 
you. Only instru- 

ft ever produced 
which records your sending in visible dots and 
dashes -then sends back to you at any speed you 
desire. Also sends practice work, recorded by an 
expert. That is why so many schools teaching code 
prefer Master Teleplex, why thousands agree this 
method is surest and quickest. 

FREE 
We furnish Complete Course, lend you 
Master Teleplex, give you personal in- 

BOOK struction with a MONEY -BACK 
GUARANTEE. Low cost. Send today 

for booklet RN -12; no obligation. 

TELEPLEX CO. 
72 -76 Cortland` St. New York City 

LATEST technical information by 
nationally known authorities. Nev 
explanations Profusely illustrated.. 
Most outstanding book values in 
America! 
How to Build Laby. Work Bench.. 20c 
Fxperi. with 11O -V. Elec. Arcs 23c 
Motor Transformer Experiments 25c 
Radio Experimental Manual 30c 
Electrical Experiment Manual 35c 
Starting an Electric Repair Shop 35c 
Electrical -Radio Dictionary, con- 

densed 
s 

electrical 
t 

education. New- 
est. most complete athe price. 
Explains 078 terms, 217 III 48c 

Adjustment 
Apparatus. 

Alignment of 
you 

to service your own apparatus or 
65c for others 

How to Locate Faults in Radio- 
Electronic Apparatus. Every ra- 
dio -man needs this book 75e Folder. 

Radio Servicing Instructions. Circuits, data, operating 
instructions, etc. Two vol. 222 ill. Both for 98e 

Short Course in Mathematics. Two vol. Amazingly 
complete. Both for $1.05 

Short Course in Electricity and Radio. Two vol. 332 
ills. Newest, most complete. Both for $1.45 

Complete Radio- Electrical Library, alt 15 books, 
fine Xmas gilt, postpaid, only.... ...... 53.98 

ELECTRONIC I. Box 323.1, Lincoln, Nebr. PUB. CO., 

Mailed Postpaid! 

checkcash, stamps. Or, 
books mailed 
C.O.D. ORDER 
NOW or send 
card for Free 
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TWO "ALADDINS" 
I11 One had a lamp- 

remember the 
story of Aladdin 
and how he could 
work miracles by 
just rubbing his 
magic lamp? Well, 
today there's an- other "Aladdin" 
that works miracles, 
too, but not with a 
lamp. . . 

The other has - 
POLYIRON! 

Like a modern genie, Alad- 
din ' Polyiron" I.F. Trans- 
formers bring you an almost 
unbelievably higher degree 
of SELECTIVITY and SEN- 
SITIVITY ... INCREASED 
GAIN . . . LOWER NOISE 
LEVEL ... LESS LOSS .. 
BAND EXPANSION. If you 
haven't a magic lamp to rub, 
see your jobber or write us for FREE TECHNICAL 
BOOKLET showing how and 
why Aladdin components 
greatly improve reception. 

ALADDIN RADIO INDUSTRIES, INC. 
466n W. Superior Street, Chicago, III, 

Licensee of Johnson Laboratories, Inc. 
These demcee manufactured under one or more of ¿he 'enemut6 
U. 3. Letters Patente 1,837,3301.940.2 ?81.978,6681.973.699 
1,878,600 1,982,689 1.98_,690 1,997.453 9.002.600 8,032,590 
2,005,208 2,018.817. 3,028334 8,032,580 2,083,914 2.033439 
2361,012 9,069,393 2.033,687 2,032,689 2,082395. Other 
patenta vending. -.. 

Aladdin 
REG. V. S. gAr. o rf. 

Jobbers everywhere 
in every state in the Un- 

ion . . . tell us that "QUALITY and PROFIT" 
conscious servicers are switching to C -D's. These 
smart servicers are taking advantage of the new 
highs in performance and dependability that C -D 
electrolytics are establishing on the most difficult 
Jobs. 
No matter what the radio circuit . there's a 
rugged, dependable C -D condenser designed for 
it. The use of C -D in servicing means 

PROFITS... SATISFIED CUSTOMERS ... PEACE OF MIND 

SWITCH TO CD TODAY 
Catalog No. 151d describing in complete detail 
the entire line of C -D capacitors tree on request. 

WORLD'S OLDEST AND LARGEST 
EXCLUSIVE MANUFACTURER OF 

CAPACITORS 
MICA DYKANOL PAPER 

WET AND DRY ELECTROLYTICS 
Write to: 

1018 Hamilton Blvd., So. Plainfield, N. J. 

CORNELL -D UBILIER 
R:pw ELECTRIC CORPORATION 
Ln.>, South Plainfield, New Jersey 

RADIO NEWS FOR DECEMBER, 1937 

THE TECHNICAL REVIEW 
CONDUCTED BY THE TECHNICAL EDITOR 

Listen and Learn, by F. E. Hill, Ameri- 
can Association for Adult Education, 1937. 
In this volume the author has set down the 
important facts about adult education by 
radio, past and present. He begins by 
estimating the size of the present radio 
audience. The next chapter is devoted to 
the question "What Is Education ?" Next 
comes some historical, material, which tells 
the reader how broadcasting grew until 
the band was crowded and legislative 
troubles appeared. Then we have the con- 
flict betwen broadcasters and educators. 
The educators say that broadcasters are not 
willing to give them time on the air, 
sponsored programs being their main inter- 
est. The broadcasters say that they will be 
pleased to give time for educational pro- 
grams as soon as the educators know how 
to present acceptable programs; they insist 
that it shall not be dull. There are a con- 
siderable number of stations which trans- 
mit educational program exclusively and 
there are many educational features on 
commercial stations. The author presents 
further observations of present -day pro- 
grams and suggested improvements. 

Television Cyclopaedia, by A. T. Witts, 
D. Van Nostrand Co., 1937. This is a cyclo- 
pedia giving definitions of terms used in 
television. There are approximately 150 
pages of definitions and short explanations. 
The terms are arranged alphabetically and 
contain many which are used in optics, 
physics, and radio. The work has been 
written in England and some of the terms 
may be strange to the American; however, 
most American terms have been included. 
Here is a sample definition: Electrostatic 
Image: An image formed by minute con- 
denser elements each containing a charge 
proportional to the light intensity corre- 
sponding to its position in the picture. An 
example of an electrostatic image is that 
formed on a mosaic screen, as in the Icono- 
scope (q.v.). 

Cornstalk Acoustical Board, by L. K. 
Arnold, H. J. Plagge and D. E. Anderson. 
Published by Iowa State College of Agri- 
culture and Mechanic Arts. A study of the 
acoustical properties of cornstalk acousti- 
cal board and results of tests when the 
board is used in various ways. 

Review of the Proceedings of the 
Institute of Radio Engineers 

For September 1937 

Notes On Some Practical Comparison 
Tests Made Between. Several Acoustic 
Measurement Methods by E. T. Dicker. A 
discussion of different acoustical measure- 
ment methods and typical curves obtained 
of the same receiver by several different 

laboratories. 
The Physical Reality of Space and Sur- 

face 14'aves in the Radiation Field of 
Radio Antennas, by K. A. Norton. Evi- 
dence is presented that in spite of a change 
in sign made by Sommerfeld in his 1926 
paper on radio wave propagation, the 
radiation field of a vertical dipole may be 
separated into space and surface wave 
components. 

The Origin and Development of Radio- 
telephony, by L. Espenschied. A brief re- 
view of the history of telephony and its 
place in electric communication. 

Review of Contemporary 
Literature 

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

cal magazines ; the name of the magazine 
and its date are given after the title of 
each article. Copies of these articles are 
not included under the "Free Booklets" 
-they are available from your book - 
dealer or direct from the publishers. Ad- 
dresses of publishers will be furnished 

on request. 
The. Design of Inductances for Fre- 

quencies between 4 and 25 m.c., by Dale 
Pollak, Electrical Engineering, September 
1937. A study of the most efficient form 
and wire size, for short -wave coils, giving 
design equations. Investigations show that 
special form materials do not appear to 
have great advantage. 

The Surface Wave in Radio Propogation, 
by C. R. Burrows, Proceedings of the Radio 
Club of America, August 1937. A report 
of experiments which determined that the 
Weyl formula rather than the Sommer - 
feld formula agrees with observed facts. 
This would mean that the "ground wave" 
has no physical existence. 

Television Abroad, by M. P. Wilder, 
Electronics, September 1937. A report of 
the progress of television in Germany and 
England. 

Condenser Dio- charge Chart, by J. B. 
Hoag, Electronics, September 1937. A 
nomographic chart for computing the 
charge or discharge of a condenser through 
a series resistor in terms of time and RC 
product. 

Methods of Analyzing Acoustic -Feed- 
back Howl, by C. O. Caulton, Communi- 
cations, September 1937. There are four 
types of howls; this article describes the 
methods of locating the cause of each. 

Resistance -Tuned Oscillators, by W. G. 
Gordon and R. E. B. Makinson, The 
Wireless Engineer, September 1937. Cir- 
cuits involving a negative resistance which 
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is a function of frequency can be tuned 
by means of a variable resistance. 

Amplifiers, the Aerovox Research Work- 
er, June and July 1937. A summary of 
design formulas for a.f. and r.f. amplifiers. 

Concentrated Directional Antennas for 
Transmission and Reception, QST, October 
1937. Describing two efficient antennas, 
one originated by John L. Reinartz, the 
other by B. T. Simpson. 

Brittany Patrol, by H. Wickliffe Rose, 
Ex- Lieut. (j. g.) U.S.N.R.F., W. W. Nor- 
ton and Co., 1937. A saga of high adven- 
ture aboard converted yachts of the 
"Suicide Fleet" in the Bay of Biscay dur- 
ing the World War. A first -hand narrative 
of experiences on anti -submarine patrol 
and convoy operations that should appeal 
to students of naval phases of World War 
History. Written by an amateur radio 
operator who "joined up" at the beginning 
of hostilities as a naval radioman and 
who subsequently won commissioned 
rank. This book should prove to be of 
particular interest to readers who are in 
the Navy or Naval Reserve. 

FREE BULLETINS 

Free Instrument Catalog 

Supreme's latest catalog on their new 
line of 1938 testing equipment is very 
descriptive and is a helpful folder for 
servicemen and dealers. It describes set 
testers, analyzers, signal generators, multi - 
meters, frequency modulators and cathode 
ray oscilloscopes. Requests should be sent 
to RADIO NEws, 461 Eighth Avenue, New 
York City. 

(Turn to page 371) 

k 
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"GET MY 
FREE RADIO LESSON" 

MAKE $40 -$60 a WEEK 

with this New Kind of Radio Training 
It Actually Sets You Up for Business 
Now there's a new kind of Radio training every man 

should know about if he wants to get on the money end 
of the Radio industry. Dien taking my training right now 
are actually, earning $10, $15, $20 a week and more 
in spare lime -while they learn. \ten who have gradu- 
ated are holding down jobs Paying $60 a week and up. 

Make More Money Quick 
My course is arranged so that you get practical lessons 

right at the start. Quickly, you are ready to begin ser- 
vicing sets. Useful, simple Job sheets show you every step 
to take. and you have the equipment to handle these 
Jobs properly. Time and time again toy students write 
in to tell me they are handling jobs other Radio men 
rtnililn't handle. That's because my easy to understand 
lessons and professional equipment make you a real Radio 
expert. 

GET FREE BUSINESS BUILDER 

SERVICE MEN! NOTE 
For you men already in the business 

I have my famous "Master Service 
Course" consisting of 45 important 
and practical lessons. Describes the 
actual how to do it. Practical, mod- 
ern iuid easy to understand. Every 
service 1117111 needs this special course. 
Nothing like it in print. Represents 
years and years of experience at actual 
Radio Service work. The free boulc 
"More Money in Radio" tells about 
both courses. TERMS AS LOW AS 
$3 l'l:R MONTIT. IRON -CLAD 
MONEY B:\CK AGREEMENT fully 
protects you. 

No Experience Needed 
Old- timers and new comers are tak- 

ing this new kind of training and making 
real money in Radio. If you are a 
Radio man now, you know now is the 
time to get extra training and bigger pay. 
If you are just about to enter Radio, 
nom is the time to start taking this 
thorough, easily -learned course. Every- 
thing is clear. Everything practical. 
You learn business methods, gain self- 
confidence, get the satisfaction that noth- 
ing but quick cash in the pocket can give 
you. 

Get the Facts 
Mall the coupon at once for a FREE 

copy of More Money in Radio" and 
also a FREE "BUSINESS BUILDER." 

1tONF' \GET FREE BOOK and FREE 

Q ß,: < "BUSINESS BUILDER" 

BIG 
OUTFIT 
SENT 
As a regular 

part of my 
training 

n send you 
Big Outfit. eluding 
Triplett Test- 
er, emnblete 
set of Rider 
Id annals, 
Professional 
Tool Kit, Re- 
pair Parts, 
Work Sheets 
and Eby Elec- 
tric Eye. 

Sprayberry Academy of Radio, 
F. L. sprayberry, President, 
25 -P. University Place, N. W., 
Washington, D. C. 

pease send me a free copy of "More Money 
in Radio" and also a free Business Builder ". 
Name Age 

Address 
City State 
Paste coupon on penny postcard, mail TODAY. 
If interested In Service Course only. check here ( ) i 

IMPROVED UP -TO- THE -MINUTE 1937 -38 TUBE TESTER 

N. 

Readrite \\ 
Meter Works \ 
1 2 1 5 Col- 
lege D rive, 
Blufffon, Ohio 

Without obligation 
please send me more 
Complete information on 

Model 430; 
Model 431; I am 
also interested in 

MODEL 430 
DEALER PRICE 

$19.80 

Name 

i 

Address 

Pity Stdtc \\ 

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 
Instrument (GOOD -BAD Scale) 

Five flush type sockets provide for all tubes. The tester 
operation is very simple and indicates 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 leakages. Complete in attractive, sturdy, 
quartered -oak case. Sloping panel of silver and black. Suit- 
able for portable or counter use. 

Mode! 431 same as 430 except has Read- 
rife (GOOD -BAD) Meter. 

DEALER PRICE $15.90 

SEE YOUR JOBBER WRITE FOR CATALOG 

A MODIFIED EMISSION TYPE TESTER ... APPROVED CIRCUIT 
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" CENTRALAB 
WILLSTAYQUIETi" 

says Mr. V. E. Chandler 
of Louisville - 

Sh!for 12 years off and on he has 
used these quiet controls ... with- 
out once waking up old lady trouble. 

Get fhe 

Mr. Chandler, well - 
known radioman of 
Louisville, Ky., writes 
us in a loud voice 
how very well pleased 
he is with QUOTE: 
the only control that 
I have ever found 
that will stay quiet, 
UNQUOTE. 
Need we go on quot- 
ing? 

1937 Volume Control Guide 

Cen cRL 

DIVISION OF GLOBE 
MILWAUKEE, 

British Centralab, Ltd. 
Canterbury Rd., Kilburn 
London N. W. 6, England 

ab 
UNION, INC. 
WIS. 
French Centralab 
Co., 118 Avenue 
Ledru -Rollin, Paris 
XI, France 

MAKE MONEY 
Do radio servicing faster and bet- ter, understand new developments 
and modern test equipment, send for the 

ADVANCED RADIO COURSE 
Prepared for servicemen like you 
who are now engaged in the busi- ness and want to learn and earn 
more. Practical and useful data that will help you In your work. 

Complete course has 14 Lesson Books 
(81/2" x 11 ") on all phases of radio servic- ing; 500 pages of real facts; over 700 illustrations and diagrams. An advanced radio training needed by all servicemen. Priced at only $5.00 complete. Order today. We will ship C. O. D. 

ONLY 

$500 
COMPLETE 

RADIO TECH INSTITUTE 3727 c ;w9ó: teen th St. 

KEEP your home ORDERLY 
Don't leave magazines scattered all 
over the house. Gold Shield Holder 
will keep them CLEAN and in i /,,x 
monthly sequence. 9/16" 

123/8» Made of heavy cardboard, covered with Gen - 
x91 /2" uine DuPont fabricoid holds 24 magazines. 

AN IDEAL CHRISTMAS GIFT 
Gire them to your friends ($I.00 value). Holder, 50e 
each, 10 for $2.50 prepaid. Nickel silver Autogram initial 10c each. Two or three initials look swell on the bottom right hand corner of the holder. Write for 
wholesale prices. 

GOLD SHIELD PRODUCTS 
99 Hudson St., Dept. RN, l lfh Floor, N.Y. City 

110 VOLTS A. C. 
Anytime! Anywhere! With 

KATOLIGHT PUNTS 
350 watt 110 v.60 oyble AC.$89.60 
300 watt 32 volt DG plaat.78.40 

15 amp. 12 volt charger...59.9S 
25 am 6 volt oharaer....49.95 

AC & DC Generators ... Rotary 
Converters... . 32 Volt B00 Watt 
Wind Plant $141.00 

w.,0S Par Deism. 
KATO ENGINEERING CO., Mankato, Minnesota, U. S. A 

RADIO NEWS FOR DECEMBER, 
- 1937 

THE AMATEUR OBSERVER 
Conducted by W2JCR 

HIS department has "gone to town" 
in a big way, with the result that 

even after weeding out many stations 
which could not be considered as real 
DX it has been found impossible to 
publish all of the lists received. In view 
of this condition it is urgently requested 
that Observers in their future reports 

include only real DX reception. 

GAIN a special invitation is extended 
to foreign listeners to apply for ap- 
pointment as Official Amateur Band 

Observers. It is the purpose of this depart- 
ment not only to keep listeners informed 
as to what is being heard by others but 
also to keep the Amateurs themselves in- 
formed as to where their transmitters are 
being heard. For this latter purpose re- 
ports of stations heard by foreign listeners 
are naturally of outstanding interest to 
American Amateurs. 

It should be pointed out that appoint- 
ments as Official Observers are open to 
both "Hams" and SWL's. The majority 
of Observers appointed thus far have been 
SWL's, but amateurs are especially invited 
to apply, especially those operating in the 
5, 40, 80, and 160 -meter bands. 

Calls Heard 
By Ray Service, 30 Harding Road, 

Glen Rock, N. J. 
20 -meter phone: WHAM-9. \V6FGU -S. 

CT1AY -5, ELL -3, GMGRG -2, G2PU -4, G5BJ -3, 
G5ML -S. GGDT i. HK4AG -7, LU5' -6, 
TI2RC-S, VE4KF -8, VE4UM -8, VP3BG -8. 
VP4TH -5, VP5AF -5, XE1Y -9. 

By John Fitzpatrick, 18 First Street, 
Port Reading. N. J. 

20 -meter phone: \VGHL', Vt GKAN WGATH, 
\VGISH, W6ASZ, \VGLR. W6AEW, WORN L, 
WOIDG, \ \'6LYT. W6IJU. W1OXDA, G2HQ, 
G2MF, G2PU, G5LU, G5BQ, G5TZ, G5J0, 
G5BJ GML, G5NI. G5IS, GOOL, G6BW, 
GSGW. ON4UC. OX4UK. ON4PA, XE2N. 
XE3AF, XE3AH, YV5AA, YV5AE, YV5ABE, 
YV5AK, YV5AG, PK1GL, LU1QA, LU7AC, 
LU9PA, HI5X, HI7G, HK4AG, VP5BZ, 
VP6YB, PY 1SJ PY 1EW, PY2CW, PY2ET. 
EI2L, KGMZQ, FSMX, F$XT, SU1CH. 

75 -meter phone: \V1JDN. WIGAN, W1DQ, 
W2AMB, W2JLC, \V2IIS, \V2CEP, W2AB.. 
\V2BRO. 

By George L. Krausse, 47 -20 188th Street, 
Flushing, N. Y. 

20 -meter phone: \\TGLCL -5, \VnLAJ.5. 
\V6BGH -5, WOFQY-5, \VGAGI -7, VP3GB -4. 
VE1LH -5, VE5EF -7, VE5GF -7, HH5PH -7. 
G2HQ -3, G5SP -6. G5BJ -7, G6LC -G, GMGR -7. 
PY2ET -6, LU7BK -7, OA4N -S. 

75 -meter phone: W3EOZ -9. W3BSZ -9. 
160 -meter phone: W1AA -S (portable), 

W2KIV -S, \V2TLO -6, \V2TI?S -S, W2KAX -S, 
W2TLC -7, \\T2TB 7. V2IXX -S. W2HSP -9, W2FAR -9, W2TTJQ -7, \V2HTV -7, W2JZD -8. 
\V2JDN -5, \V2KBN -S, \V2DXB -7, W3FVK -4. \VSQLT -7, WSQLK -7. WSBCO.7. 

By Paul Wunsch. Jr., 387 Clifton Avenue, 
Clifton, N. J. 

20 meters: HK1AG -9. HK rA -S, J5KY -5, 
SM7YE -5, VP2CD -7. VPGYB -9, XE2FC -S. 
FSTN -S. 

160 meters: \ \'1JTO -S, \V2DTD -6' \V2DVV -9, 
W2GHO -7, W2JED -S, \V2JHG -7, WSBJU -9, 
\V3GRO.8. 

By W. Hallgren, P. 0. Box 31, 
Santa Rosa, Calif. 

20 -meter phone: \VIACF -7, W2JJ -7. 
\V2DLD -S, W3FOT -8. \V3ENH -7, W3AEX -R. 
W3CFIE -S. W:'RBB -T. W4DKK -7, W4TJ -S. 
W4DAC -S, \V4BAZ -9. VE1EQ-6, VE1AO -5. VE4WF -S, VE4PK -7. VE4G.I -7, VE5NY -9. XEIY -9, CO2 \V \V -8. COSOG -6. K6KMB -7. 
KGOQE -9, K7FST -9. VK2HS -4, VK3AL -5. 
By Harry Honda, 429 No. Fremont Avenue. 

Los -Angeles. Calif. 
20 meters: \V7VA (Portable), VK2FU. 

VK2UC, VK2TQ, VK2CI, VK200. VK2ABG. 
VK2XU. VK2CE. VK2VV, VK3MR, VK3XD. 
VK3CQ. VK3WX, VK3KI, VK3PE, VK3KR. 
VK3\VA, VK3GQ, VKRIL, VK4VJ. VK400. 
VK4TU, VK4VD. VK4WU, VK4JX, VK5TC. 
KA1ME -S, KAIHS .S -9. KA1DT -6. VS1AM -G. VS1AI.6, VS2AK -7, CO7CX -7, HI5X-S. 
VPOYB -8, KOBNR -9, KOOQE -8, K6KNB -8, 

'Round- the -World 
Broadcast 

Ti HOSE who are interested in the 
DX possibilities of the range ex- 

tending from 10 meters downward 
may be interested in a talk which 
W2JCR is scheduled to deliver over 
station W2XAD and W2XAF from 
4 -4:30 p.m., E.S.T., on December 
17. This talk will be repeated over 
W2XAF from 11:30 -12 midnight of 
the same date and from 7 -7:30 a.m. 
on December 17; W2XAD operates 
on 15.33 megacycles and W2XAF on 
9.53 megacycles. Each of these three 
talks will be directed toward a dif- 
ferent part of the world so that 
world -wide coverage will be ob- 
tained. 

ZTSP ,S. ZSGAJ-7 PY2ET-6, VE2NI, VE3AA. 
VEIBD. VE4CW VE4IF, VE4PK, VE4WJ, 
VE5AM, VE5U\\, VESPE, VE5BF, VE5EF. ' 
VE5JB. 

By E. H. Davenport, Pittsford, Vt. 
20-meter phone: OQ5AA, HISX, HI7G. HI1AB\í, VE5ZO, VE5KV, VK2JU, VK2AP. 

VK3XT. VK3KR. VK2XU, VP3BG, VP6YB- 
LU5C'2, MAKE. G2NQ G2NH, G5ML, GBY, GG\VU, K6KMB. XE2AH. 

By D. J. White, Palmetto, Ga. 
20 meters: \VGIRX, W6NTX 

' 
\V6DAW, W6HO\\-. W6CTG. W6FDM, WGNVQ 

\V-6OJZ, \\-6OQE. \\'GKTQ, W6NZQ, W6IKf2, 
W61\IY0, WGFPF \\r6DEP, \\'6COQ, 
WOB DA, WGHLY' ' WGNKX. W6BKG, 
WGABF, \VGLY, \V6AL \V6LAJ, W6KP , W6MWD. WGKSQ, WGMOV, W7ADX, XE1CT, XE2HD, XE3AR, VE4TDK, VE4OK, K(iNVQ, K6O(.E, KOZNQ, K8IHS, S3JB, LU9BV, TI2RC, HC1FT, OA4AB. CO2HY. 

By Ernest Pavlidis, 303 E. Hector Street, 
Conshohocken, Pa. 

20 meters: VE4BG-S, G2PU-7, G2AK-6, G2XY-0 G5BT-7, GSNI-S, G5ML-9, G5JO-S, GSLt-7, G5SP-7. G5BM-6, G6JF-7, GGVX-6, G6P\\'-5, G6TZ-5. G6Xit-9, G6DC-7, GSLP-7, GSOG-S, GMfiRG-S, CT1EJ-7, FBDR-S, 
FSGW-6. CNSAM.7. EA9AH-9, YV5ABT-S, VP3BG-6. VP4TH-6. PAOAE-6, PAOUN-'t, SM7YA-7, EABAB-7, KGN2:Q-7, J2MI-5. 

VK4JLr-5. 

20 meter phone: G2PUh G3MIemVK2HF, \rK2HS, VK2AZ, VK2QR, VK3AL, VK4JX, VK5A\V, VK6MW, K4SA, K6QGE, K6FAB, K6JBD, KONZQ, K6CMC, K6NTV, K7FST, K7FBI, LU4BH, LU5CZ, HC1JW, OA4AB 0A4N, OA4C. OA4AL, VS2AK, XE2FY, XE2FC. XE2HD, XE2AS, CE1AO, KA1YL, KA1MM, KAI\lE. CO2BY, CO2T.Y, COSOA, VP5PZ, HT5X, HITA, ZE1JR, HH2B. 
By Michael- Kelly, 435 East 74th Street, 

New York, N. Y. 
20 meters : WßCNA-S, WOCFJ-9. WGBPM-5.7, \V6HOI-9, V K2AP-6-7, VK4JO-7, G2LK-8, 

G\IG12G-5. 
75 meters: W5BEK-7. WSLPK-9, W9LTY-9. 
160 meters: W2KAX 6-8, W2J\'K-9, \\'2JRE-9, \V 3FTU-7-S, \VSPFJ-S. 
By R. Robert Hatcher, 8221 Fifth Avenue, 

Richmond, Va. 
20 meters: VE4CW-4. VE5DK-5, VE9AL-7, 

XE1BT-7. XE2N-S, XE3AH-7, CO2EG-9, CO7\-P-4-5, COSOG-G-S. NY2AE-7, H.R2A-8, HC1JB-7, HT2X-3. HI5X-7-8, HI7G-8-9, Y\-1AP-7. YV5ABT-7-S, PY2ET-S, PY5AK-7, 
PYSAH-4, PY9AE-3-4, I.U1QA-S, LU4AB-ß-7. 
T,U7AG-7, LUBAD-3. K4SA-7-8, K5AG-5-6, 
K6OQE-6, VP3AG-6-7, VP5PZ-S, VP6YB-7, 
G2X\--G, G5J0-4-5. G6XR-6-7, GSZY-5, . CT1AY-8, CT2OZ-5, HH2B-8, ON4VK-R. 
TI2RC-S, VK2ZX-4. VK5J B-4, GMßRG-7-S. O05AA-5, PAOXK-5. CE1AO-0, Cß3UW-7. 
CX1CC-4. F3AK-5, EI2J-5, HK3JA-8. 
HK4AG-8, PK3GD-3. SM5SV-4, HB9J-5. 

By Earl S. Marshall, 936 Mahoning Road, 
North East Canton, Ohio 

75-meter phone: \\%3BFZ W3D'RC \V3FO. 
\V3VRK. W4BYA, \V4BGD, WSBLr:1Ì, \VSBR, 
\VSB\VH, W8HL\I, WSKSA, WSMOL, \VSHFC. \VSMBW, WSGFC, WSBUL, 
WS CBJ, WSCGU, WSMZR, WSMDU, WSLR, \\'9CDK, W9SXM, \V9TTA, W9BFZ, W9JFD. 
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By Raymond W. Sahlbach, 4707a South Compton 
Avenue, St. Louis, Mo. 

20 meters: G5BS-4, G5NI-S. GOGF-5. 06) F-4. 

G60S-O, 11I5X-9, HI70-S, HK4:1G-4, 
HK5OBC-4, K4SA-9, KßBNR-7, K(CMC-6. 
K6MBT-5, K6NBQ-6, K60QQE-6, I.L.4KA-7, 
LU6EK-6, OA4AL-6, 0A4CE-9, OA4AC-ß. 
OA4N-5, TI2KP-7, TI3AV-5, VE4JJ :1. 

VE4M0-6, VF_40E-6, VESBF-7, \'ESHA-5. 
VE5EF-7, VE5OT9, VESUK-5, XE1AK-6, 
XE2AR-6, XE2CI-9, XE2DC-8. XE2FX-6, 
XE2HB-9, XE2SC-S, XE3AH-5, XE3AR-6, 
VK21R-4, VK2JG-5, VK2UA-3, VK2UC-4. 
VK2UX-3, VK3AR-5, VK3AL-4, VK3LY-3. 
VK3IL-6, VK3RA-5, VK4VD-6, VP3B0-S. 
VP4TH-5, VP5AF-7, VP7NA-6, YV-2AB-3.. 

YV5ABE-6. 109 "C" Street, By Raymond Hernday, 
Jefferson, Wisc. 

20 meters: CO2LY. CO2 jÚ'B, C HT . 
CO2EG, CO7VT, COSOG, I.4SA. 
HI7G HK5AZ, PI2KP, PI_RC, 
XE2E, VE4K0, LU7AC, OA4AD. 
Dan T. Wollenschlager, 448 Bannock Street, 

Denver, Colo. 
20 meters: K4SA-4, K6NTV-4, K6NVV-5. 

,i7FST-1, VK2AC-3, VK2AZ-2, 0A4\5, 
TI2RC-5. 

By Bill Sloan, ls Texas 
19 Grand Avenue, 

Dallas, 
20-meter phone: LÉ7, 2F]î 

VE2BG-9, 
` 2CR- VF-, 

VE3YQ-7, VE3AFD-7, VE3JV-8, vr4T:F 9, 
VE3X -3, VE3Gi1-S, VE4UM-7, 
VE4BB-6, VEoBF-S, XE1AK-9, XE1BT-6, 

XE2HD-6, XE2FC-9, 
TI2KP-9, 

XE3AH-7, TI2LR-7, TI2RC-8, 
LU5CZ-8, PY2AC-6, 

YV5AK-7, HH5PA-9, 
OA4N-8, OA4AB7, OA4AL-6, CElAO-S, 

VP7NA-9, K60QE-8, K6QMB-7, K7FBEG. 

By rncie a 1 
East 

20-meter CÉAH CE1ARCÉD 
CNSAM, CSAJJ, CO2BY CO214I1t, CO2LL, 

CO2KY, CO2HY' CO2W2:, CO2KL, CO2RA, 

C060M, CO7VP, CO7AS, CO7HS, COSRQ, 

CC/8)(B, CT1AY CT1BY CT1CV EA8A , 

EA9AH, EI2J, EI2L, EÌSJ, EI3L, G2PU, 

G2NM, G2ML G5NI G5BM G6CL,t, G5GS, 

G6XR G6LV GSLX, GLP, I,rDISCN, 

GW2ÚL HB9 HC1FG, HC2CG, HI1C, 

HI5h, 7H160 I6P HI7G, HH2B, HH:,V, 
HP1A, HK1bG, fÌK3RC, IlIT, K6JLV, 

O oAA, OA4R OA4C OA4AC, 0A4AK, 
O4VK, ON4V, Or4S. PAOFB, PAOIDW, 

PAOFP, PY1FR, PY2BAB, PY5AQ, SV1KE, 

SM5SV, SU1CH, SU1SG, PK2VD TI2KP, 
TI2RC, TI3AV TG1GS, VO1I, V02Ñ VO4C, 

VO4J, VE5T\t VP2CD. V-P3BG, P4TH, 
VP6YB, VP7NA VE9G, VP9R, CK2XS, 

VK2HF, VK2A. VK2ABD VK2NO, 

VKBAL, VK3ZL, VK6i4I\V,' LUOAP, 
XE3W, ZE1JR, LU4AJ, LU4DH, 
LU7AB, 3MFA JF F3JD 

YV5AK, YV5AV, 
FSK\V 

KA1AN. 
By L. F. Gallagher. 307 East 17th Street, 

New York, N. Y. 
20 meters: WGAC-6, \V6YU-9, WOKBD-S, 

)(OHMS-6, W6AZO-9, W6CEL-8, W GUC-S, 

W6QD-7, W6ELC-8, W6NHC-7, W6MY'J-9, 
W6J-9, W6KOP-8 W6LRC-9, W6LX-7. 
W6 R-6 WßETK-9, 6ID-6, W7AOA-9, 

N-) 
\\' 

W7A -9, \'V7BBY-9, W7BPA-8, W7DXA-9 
W7CPJ-7, W7DOh-7, W7DUD-6, \V7EF0-7, 
W7EY D-7, W7GU-8, W7QI-4, W 7 VQ-4, 

W7DR -6. W7GGG-9, OE1CC-4, OE3AH-4, 
OE5P2-5, FK8AA-5 FASJO-5, F./MC-3. 
FA'ISAD-6, FB8AD-77, LU1EP-6, LU2AL-5. 
LU1HK-4, LU5AH-6, LUßAU-5, LU7E -3, 

LU9MB-7, LU9DD-3, VP1AA-6, VP2C -4, 

VP2AT-4, VP3BG-3, VP4TH-5, VP4WA-2, 
VP5SI-3 VP5HG-6, VP6YR-4, VS2AJ-3, 
VS6A0-2, VS6AK-4, VS7RR-2, KA1CS-4, 
KA1NR-5, KA9JO-5, FRBTM-5, FESFO-4, 
K4SA-8, K4UG-8, K4AGH-7 K5AA-9, K5AF-9, 
K5AG-9, K5AC-S, K6JI-G, K6MV-7, 
K6NLD-6, K6FAZ-7, KOCQA-5, KOKVX4, 
K6OLX-4, K7FRU-8, K7PQ-6, K7FRV-S, 
VK2LP-5, VK2UP-6, VK3AL-4, VK4WA-5, 
VK5WG-4, VK6KA-5, VK7KV-3, Vg1VU-5. 
VQ3BK-5, VQSAB-5, VU2DL-6, VUU2CQ-5, 

VU7FY-6, CP1AA-3, CE1AN-2, CE3AR-3. 
CE3EQ-3, CX1BU-2 CX2AJ-3 CX3AX-2, 
CX3BL-3, CT1AY-4, CT1LZ-4, CNSAA-fi, 
CNSAH-6, CR5CF-5, CR7KA-7, Y14 Q-7, 

YT7CI-7, YU7DX-S, Y'N1AA-4, YV5A -4, 

YLLBB 7 , HB9ÁT-9, IH Á,PÁ 9, 
YR5CF-4, 

.."V- 

HK3JA-6, HS1RJ-5, HH5IA-6, HC1FG-7, 
ES5C-7, EI4J-8, EI7L-8, EISB-8, EI9G-9, 
ON4AU-7, ONSUF-6 OZSD-7, 0291J-7, 
OH1NL-7, OH5G-6, J2MH-4, J21,U-6, J5LX-5, 
GMONX-7, GM6KS-7, SV1SM-4, LA1G-6. 
ZE1JR-7 PZ1AA-S, PK4L0-6, PK4MY-ß. 
SU1NK-8, SU1CH-S, SU1AZ-6, ZT6AM-7, 
ZUGE-6, ZS6TK-7, XE1AM-9, EX1r-9, 
XE2N-9, XE2J-5, XE3\V-7, D3BMP-7. 
D3DEN-7 D41 LI-8, D4WLL-6, D4SNP-6, 
F3KH-7, 7F3BJ-6, F(1.,\ K-7, FSAE-6, FSEO-9, 
F8PZ-8, G2PL-S, G5BJ-7, G5B0-6, G6DL-7, 
G6NJ-4, G6Yr1.-7 CCO2HY-9, CO2AU-S, 
CO60M-9, C060iú-9, COSYT-7, CM4AK-6, 
CM6AN-6, CM7AG-7, CMSAP-5, PY2DS ?, 
PY3CM-4, PY5QG-3, PYSAE-5, U9A\V-4, 
U9MI-6, SM7YA-7, OA4VS, OA4N-7, 
OK2LO-8, OK2HX-3, OK60U-6. 
By Albert Augustine. 7229 Bostwick Avenue, 

Philadelphia, Pa. 
20 meter c.w. K5ADI-9. K6BNR-9, I1MH-7, 

D3FZI-S, D3CDK-8, D4SZK-8, D4JED-S, 
OH5NF-S, PAOSD-9, PAOSS-S. PAOCE-9, 

PAOAZ-9, PAOEA-9, G2DH-8 VK2BR-7, 
VK5PS-S, ON4N\V--S, ON4VU-9, ON4KM-9, 
CT1DB-S. 

20 meter hone: YV4AK-7, YV5AN-9, 
EI2L-9. HAgN-S, x60QE-8, K6NTV-9, 
K7FBE-S. Ti2RC-9. HC1JB-7, CNSAJ-8, 

The "Skipper" 
(Continued from page 349) 

C3 until maximum volume is obtained 
when C2, the r.f. trimmer, is about one - 
half meshed. It is not necessary to re- adjust 
C2 for each station; a single setting will 
usually hold for about 30 or 40 degrees on 
the dial. C3 requires no further adjustment. 

To use a doublet antenna, connect the 
twisted -pair or transposed lead -in wires to 
the tickler winding on the r.f. coil as in- 
dicated in Figure 1. The usual ground 
should be used no matter which type of 
antenna is connected to the input of the 
set. If desired, two binding -posts may be 
used for two different length antennas or 
degrees of antenna -coupling. Better selec- 
tivity will be obtained when the antenna 
is coupled through the tickler winding; 
greater signal strength is obtained with the 
regular interwound primary as the coupling 
medium. 

The author used the Brush crystal type 
of head -phones which have very high im- 
pedance, the necessary coupling circuit being 
indicated in Figure 1. Due to the extremely 
wide frequency range of the crystal phones, 
it may be desirable to increase the capacity 
of the mica fixed condenser from the 1F4 
plate to negative filament, from .004 mfd. 
to .01 mfd. in order to reduce the high 
frequencies. If the capacity of this con- 
denser is too low, the background noise 
may become excessive when operating the 
detector near the point of oscillation. 

The author is interested in hearing from 
those who build this little receiver. If a 
reply is desired, a self -addressed and 
stamped return envelope must be enclosed. 
Letters may be sent in care of RADIO NEws. 

List of Parts 
Cl- Hammarlund 2 -gang variable condenser, 140 

nimfd. per section 
C2- Hammarlund midget variable condenser, 35 

mmfd. 
C3- Hammarlund mica equalizer condenser, 35 

tnmfd. max, type EC -35 
C4, C5- Aerovox tubular condenser, type 484, 

0.1 mfd., 400 v. 
C6- Aerovox tubular condenser, type 484, 0.05 

mfd., 400 v. 
C7, CS- Tubular condensers, 0.01 mfd., 400 v. 
C9- Aerovox tubular condenser, 0.5 mfd., 400 v. 
C10- Aerovox mica condenser, type 1467, 0.0001 

nt fd. Cll- Aerovox mica condenser, type 1467, 0.001 
mfd. 

R1- Yaxley 10 -ohm rheostat, Type C 
R2- Yaxley 50,000 -ohm potentiometer, type Y50 

MP, with d.p s.t. switch 
R3- Carbon resistor, 3 meg., % watt 
R4, R6- Carbon resistor '/4 meg., 1 watt 
R5. R7- Carbon resistor, 1 meg, % watt 
2 Hammarlund 6 -prong plug -in coil kits, type 

S\VK -6 (4 per kit -17 to 270 meters) 
2 Hammarlund 6 -prong plug -in coils, type BCC -6 

(250 to 560 meters) 
1 Hammarlund midget r.f. choke, 2.1 mh. type 

CH -X 
2 Hammarlund tube shields, type TS50 
2 Hammarlund isolantite 6 -prong sockets, type 

S -6 
2 Hammarlund isolantite 4 -prong sockets, type 

S -4 
1 bakelite 4 -prong socket 
1 bakelite 5 -prong socket 
1 removable type coil shield 
1 airplane dial 
1 chassis, steel or electralloy, 7 by 9 by 2 inches 
1 pair tip jacks 
Necessary solder, hookup wire, machine screws, 

etc. 

COIL DATA 
Range 

In meters Space" Grid Coil Tickler Primary 
17 -41 114 inch 9 No. 16 5 No. 30 6 No. 30 

06 -130 1% inch SS No. 26 11 No. 30 25 No. 30 

135 -270 1% inch 82 No. 28 16 No. 30 47 No. 30 

*Spacing refers to length of winding on the coil form. 
All forms 6- prongs. 1% inch diameter. Ticklers on fila- 
ment end. i -inch from grid coil. Primaries wound be- 
tween the turns at filament ends of the grid coils. 
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"SUPER - PRO" 

61.40(6 A HIT! 
THE new Hammarlund "Super - 

Pro" professional receiver- console 
model -presenting professional effi- 

ciency, stirring acoustical reproduc- 
tion, and a distinctive console - 
:hough announced only a few weeks 
ago, has already become the talk of 
the country! The brilliant low and 
high audio frequencies, characteristic 
of real high fidelity, are now com- 
pletely available with this new type 
console model with its wide range 
heavy duty 15" speaker, inclosed in a 

specially developed sealed sound 
chamber. With this new type sound 
chamber, the "boominess" or so- 

called cabinet resonance, is com- 
pletely eliminated. In addition, the 
range of the loud speaker is extended 
approximately an octave. 

The receiver, itself, affords the 
marked superior efficiency the pro- 
fessional demands for his critical 
measurement and air patrol work. 
Among its outstanding features are: 
2 stages of R.F. on all bands; frac- 
tional micro -volt sensitivity; absolute 
image rejection on all bands; electri- 
cal band spread; exclusive cam oper- 
ated knife switch (noiseless and 
trouble -free); electrostatically 
shielded input coils; calibrated band 
width (3 to 16 kc.), sensitivity and 
audio gain controls; phone jack; 
stainless steel full floating bearings; 
silver platea switch and condenser 
contacts; models for 71/2 to 240, 15 to 
560, and 15 to 2000 meters, etc. 

For guaranteed superior results in- 
stall this new Hammarlund "Super - 
Pro" console model. Write Depart- 
ment RN.12 for further details. Mail 
coupon below. 

HAMMARLUND MFG. CO., INC. RN -12 
424 -438 W. 33 St., N. Y. City 

Please mail me "Super -Pro" con- 
sole bulletin. 

Name 

Address 

City State 
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"NOW Azycqia CAN OWN 

A 

SCOTT,, 

bli, 
New 16Tube Model Only S59,50 Down 
Contrary to general opinion, Scott Custom receiv- 
ers are not high priced. There are models avail- 
able for the man of average means, as well as 
those who can afford the most costly radio built. 
All Scott receivers, regardless of price, are HAND 
MADE in Laboratories (not in production line 
factories). The quality of parts used in EVERY 
Scott is identical. Guaranteed for FIVE years. 

A Few of 93 Amazing Features 
3 to 10 times as sensitive as many of the bet- 

ter mass -produced radios. Scott receivers hold 8 
official World's Records on foreign reception . 
50% Higher Fidelity than average high -priced radio -finer tone than costliest motion -picture sound sys- 
tem . . . Improves poorly transmitted broadcasts 

Four Static -Reducing Systems (electrical and 
atmospheric) ... Two controls for separate amplifi- 
cation of bass and treble tones . Can instantly 
be adjusted to difficult receiving locations ... NOT 
SOLD THRU STORES -30 -day Home Trial with 
Money -Back guarantee.... 

SEND COUPON FOR SPECIAL OFFER 

E. H. Scott Radio Laboratories, Inc. 
4440 Ravenswood Ave., Dept. 5W7, Chicago. 

Please rush all Pacts, order blank, and Special Offer. 
on new Scott Sixteen. This does not obligate me In any way. 

Name 

Address 

City and State 

"DEPEND ON DEPENDABLE" 

super PERFORMANCE 
super FLEXIBILITY 

NEW DE LUXE 
TUBE TESTER 
AND ONLY $32.95 

Tests every receiving 
tube made including 
cold cathode rectifiers 
and tubes which other 
testers do not test. Tests 
resistors, condensers, 
leakages and shorts. Super -flexibility of cir- cuit design, spare circuits, spare taps on trans- formers provide for future, permitting testing 
of tubes yet to be marketed. Testing efficiency surpasses that of testers costing considerably 
more. Full floating filaments. Any two ter- minals of every socket available for any voltage filament supply. Two ohmmeter ranges -0 /10,000 and 0 /1,000,000 ohms. Direct reading capacity meter, with scale ranges .001/.4 and .4/16.0 mfds. 
See your jobber. Write to Dept. N for catalog 

MODEL 311 

RADIO ENGINEERING, 
broadcasting. aviation and police radio. servicing, marine radio telegraphy and telephony. Morse telegraphy and railway accounting taught thoroughly. Engineering 
course of nine months' duration equivalent to three years of college radio work. School. established 1874. All expenses low. Catalog free. 
Dodge's Institute, Oak St, Valparaiso, Indiana 
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The DX Corner 
(Short Waves) 

(Continued from page 351) 

Kemp, signed at 10:50 a.m. Blanchard, 
Sporn, 17,870 kc. Heard 1:08 p.m. 
Diez, Pena. 

SPW, Warsaw, Poland, 13,635 kc., 
Kemp, heard Sunday 1:15 p.m. Sham - 
leffer, heard Sunday 11:30 a.m. -1:30 
p.m. Hartzell, Gertenbach, Monday 
and Wednesday 12:30 p.m. (from veri) 
Sporn, Gallagher. Address: 5 Mazo- 
wiecka Street. 

HAT4, Budapest, Hungary, 9,125 kc. 
Kemp, Wednesday & Sunday 7 -8 p.m. 
Alfred, Saturday 6 -7 p.m. (from veri) 
Frederick, Monday 7 -8 p.m., Thursday 
same, & Saturday 6 -7 a.m. Randle, 
Eder, Shamleffer, 10 -11 a.m. Sporn, 
Dressler, Sahlback, Unger. Address: 
Radio Labor. 

HAS3, Budapest, Hungary, 15,370 
kc. heard Sunday 9-1.0 a.m. Alfred, 
Randle, Sporn. Slogan: "Justice for 
Hungary." Same address as HAT4. 

OXY, Skamlebaek, Denmark, 11,805 
kc., Sunday 8 -8:30 p.m. & irregular 9 -10 
p.m. Alfred, Westman, Unger, Sahl- 
back, Birnie. 

TFJ, Reykjavik, Iceland, 12,235 kc. 
heard Sunday 1:40 -2:30 p.m. Alfred. 

Central America 
YSD, San Salvador, El Salvador, 

9520 kc. and 7844 kc., 9:30 p.m. (Skin- 
ner) ; 7894 kc. (from announcement), 
9 -12 p.m. (Kentzel); 7900 kc. (Lind- 
ner). 

YN1PR, YNPR, Managua, Nicara- 
gua, 8600 kc., daily 7 -9 p.m. (Alfred, 
Ralat); 8580 kc. ( Birnie). 

YNGU, Managua, Nicaragua, 9300 
kc., weekdays 12 -2 p.m. and 5 -6 p.m., 
Sunday 11 a.m.-12 noon (Sahlbach). 

YNSG, Managua, Nicaragua, 6325 
kc. (from announcement), 9:50 -12:30 
p.m. (Shamleffer). 

HRD, Tegucigalpa, Honduras, 6235 
kc., Monday and Friday 7 p.m. 
(Weiss); Honday 10 -1:40 p.m. (Sham - 
leffer) ; daily 8 -11 p.m. except Sunday 
(Dressler). Slogan: "La Voz Atlan- 
tida." 

TIEP, San Jose, Costa Rica, 6710 
kc., Saturday 10:30 p.m. and Sunday 
7:30 p.m. ( Shamleffer, Coover, Hen- 
dry) ; daily 7 -10 p.m. (Lindner). Ad- 
dress: P. O. Box 257. 

TIPG, San Jose, Costa Rica, 6410 
kc., Saturday 9 and 10:30 p.m. (Sham- 

MEXICO HEARD FROM 
John Frederick received this card from 
XEWI for correct reports on the sta- 
tion's transmissions. Have you one 

of these ca, -isY' 

leffer) ; 8 p.m. (Ralat, Harris, Flem- 
ing, Coover) ; daily 6 -11:30 p.m. (Dressler). 

TIOW, Port Limon, Costa Rica, 
6850 kc., 8:30 -9:30 p.m., daily 10 -11:30 
p.m. (Dressler). 

TG2X, Guatemala, Guatemala, 5940 
kc. (Lindner); 4 -6 p.m. (Nigh, Fred- 
erick); 10 -11 p.m. (Alfred, Ralat, 
Shamleffer). 

HP5A, Panama, Panama, 11,700 kc., 
9 p.m. (Coover, Kemp, Shamleffer); 
daily 7 -10:30 p.m. (Atherton, Alfred, 
Schrock, Ralat, Harris); Thursday 
9:30.10 p.m. (Blanchard); daily 12 -10 
p.m. (Fleming, Lindner, Pickering, 
Diez, Dressler, Birnie); daily 8 -10 p.m. 
(Unger, Lindner). Slogan: "La Voz 
del Isththo" and "Radio Theatre." 
Address: P. O. Box 954. 

HP5K, Colon, Panama, 6005 kc., 
6 -9 p.m. (Nigh, Weiss). 

Oceania 
KZRM, Manila, Philippine Islands, 

9570 kc. and 9650 kc., irregularly 8 -10 
a.m. (Westman, Rances, Lander, Ger- tenbach, Yoshimura) ; 11,840 kc. (Bir- nie); 5:30 a.m. (Honda). 

VPD2, Suva, Fiji Islands, 9540 kc., 
Saturday and Tuesday 5:30 -7 a.m. (Noyes, Eder) ; daily 6 -7 a.m. (Alfred) ; irregularly (Westman, Pickering, 
Pierce). 

KKP, Honolulu, Hawaii, 16,030 kc., Friday 9:30 -9:50 p.m. ( Shamleffer). 
VK6ME, Perth, Australia, 9590 kc., 

6:57 a.m. (Eder, Lander); 6:07 -6:40 
a.m. (Alfred, Oglesby) ; daily except 
Sunday 6 -8 a.m. (Unger, Markuson). 

VK9MI, M. V. Kanimbla, Austra- 
lian Coast, 7 a.m., opens transmissions 
with a ship's bell striking the hour 
and three blasts of a whistle (Sibbin). 

VK2ME, Sydney, Australia, 9680 kc. (Kemp); Sunday 2 a.m. and 4:30 -8:30 
a.m., Monday 10:30 a.m. -12:30 p.m. 
(Unger, Smith, Diez); Sunday 5 -9 a.m. 
(Unger). 

VK3ME, Melbourne, Australia, 9500 
kc. (Kemp) ; daily except Sunday 
signed 7 a.m. (Myers, Eder); daily 
6 -7 a.m. (Alfred. Fleming, Oglesby) ; 
daily 4 -7 a.m. (Unger) ; daily except 
Sunday 6 -9 a.m. (Hendry, Pickering, 
Dressler, Pierce, Honda, Unger). 

VK3LR, Lyndhurst, Australia, 9580 
kc. (Kemp); 7 a.m. (Myers, Eder, 
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Lander); 1:30 -2 a.m. (Randle); daily 
6 -7:30 a.m. (Alfred, Lopez) ; daily ex- 
cept Sunday 6 -8:30 a.tn. (Fleming, 
Gallagher, Hendry, Shamleffer, Weiss, 
Blanchard, Pierce, Honda). Address: 
P. O. Box 1686. 

Africa 
EAJ43, Tenerife, Canary Islands, 

10,380 kc., Tuesday 6:45 -7:30 p.m. 
Shamleffer, daily 1 -3 p.m.,' 5:45 -7 p.m. 
& 8:20 -10:30 a.m. Alfred, daily 6 -8 p.m. 
Fleming, Gallagher, Augustine, Diez. 

EA9AH, Tetuan, Spanish Morocco, 
14,200 kc., 10:15 p.m. Wicks; 14,070 
kc., Gallagher, 14,030 kc., 7:20 -9 p.m., 
Alfred, Smith. Diez, 5 p.m. & 7 -8 p.m., 
Magunson Kentzel 14,040 kc. (from 
veri) Eder. 

ZNB, Mafeking, Union of South 
Africa, 5900 kc., daily 1 -2:30 p.m., ex- 
cept Saturday (veri) Westman; reports 
requested, Gertenbach. Address: P. 0. 
Box No. 106, Mafeking, Bechunaland 
Protectorate, Union of South Africa. 

CR7BH, Lourenco Marques, Portu- 
guese Africa, 11,710 kc., .10 a.m., Gal- 
lagher, 11,718 kc. Pierce. 

"Radio Marino," Magadiscio, Port 
Somaliland; alternate weeks on differ- 
ent frequencies 12 -4 p.m., Westman. 

SUV, Cairo, Egypt, 10,055 kc., heard 
5:30 -6:20 p.m., Sporn. 

Asia 
JVH, Nazaki, Japan, 14,600 kc., 

heard Sunday 4:30 -4:40 p.m. (Sham - 
leffer), 14,640 kc. (from ann.), (Alfred, 
Diez). Slogan: "The Voice of Japan." 

JZI, Nazaki, Japan, 9535 kc., daily 
8 -9 a.m. (Westman, Sporn, Honda). 

JYT, Kemikawacho, Japan, 15,760 
kc., heard 7 -10 a.m. (Craston). 

ZBW, Hong Kong, China, 9520 kc. 
(Kemp), heard 7:07 a.m. (Eder), daily 
5:30 -8 a.m. (Fleming), 9530 kc., daily 
5 -9:30 a.m. (Pierce, Honda). 

CQN, Macao, Portuguese China, 
9750 kc., heard Monday and Friday 7 
a.m. (Fleming), 9710 kc. (Diez). 

RV15, Khabarovsk, Siberia, 4273 kc., 
heard 2 -9 a.m. (Ravelle), schedule: 
every other. day 3 -3:30 a.m. (from veri) 
(Shamleffer). 

HS8PJ, Bangkok, Siam, 19,020 kc., 
heard 8 -10 a.m. (Randle), 4350 kc., 
Thursday only 8 -10 a.m., test irreg., 
Monday at sanie time (from veri), 
(Scala, Weiss), heard Monday 8:30 
p.m. (Unger). Address: Post and Tel- 
egraph Dept., St. Col. Phra Oraen, 
supt. Radio Section, Bangkok. - 

VUB, Bombay, India, 6160 kc., heard 
8:20 -9 a.m. (Sporn). 

YAO, Afghanistan, 4150 kc., heard 
2:20 -3:15 a.m. (Sporn). 

PLP, Bandoeng, Java, 11,040 kc. 
(Kemp), 11,000 kc. (Lindner), daily 
6 -7:30 a.m. (Alfred, Pickering, Sham - 
leffer, Sporn), daily 5 -10 a.m. (Flem- 
ing, Sahlback, Pierce, Honda). 

PMN, Bandoeng, Java, 10,260 kc., 
heard 6 -7:30 a.m. (Alfred, Pickering). 

YDA, Batavia, Java, 3040 kc. heard 
5:30 -10:30 a.m. (Randle, Weiss). 

JZK, Nazaki, Japan, 15,160 kc., daily 
8 -9 a.m. (Noyes, Wollenschlager), 
daily 4:30 -5:30 p.m. and 12:30 -1:30 a.m. 
(Kemp, Shamleffer, Alfred, Westman, 
Eder, Pierce, Pickering, Hartzell), 
daily 3 -4 p.m. (Fleming, Beard, Honda, 
Atherton, Unger). Slogan: "The Voice 
of Tokyo." 

JZJ, Nazaki, Japan, 11,800 kc., daily 
8 -9 a.m. (Noyes), daily 4:30 -5:30 p.m. 
and 12:30 -1:30 a.m. (Kemp) (from 
ann.) (Alfred, Westman, Eder, Myers, 
Shamleffer, Sporn), daily ' 3 -4 p.m. 
(Hartzell, Fleming, Weiss, Sahlback, 
Honda). Slogan: "The Voice of Japan." 

JVN, Nazaki, Japan, 10.660 kc. (Gal- 
lagher, Kemp), heard 6 -7:45 a.m. (from 
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14 COMMUNICATIONS" 
tube RECEIVER 

Five Bands 60 Mc. -540 Kc. (5 -555 Meters) 
COMPLETE COIL KIT CONSISTS OF: 1- Completely wired tuning unit consisting of Multi -Wave 
Coil Assembly. Wave Change Switch, Variable Condenser. Tube Sockets for tuning circuit, and Cali- 
brated 8 inch two -speed oval dial with band spread. 1 -Noise Silencer Transformer. 1 -Beat Fre- 
quency Oscillator Transformer. 1- Matched Pair of Crystal Fitter Transformers. 1- Crystal Phas- 
ing Variable Condenser. 1- FERROCART (iron -core) 1.F. Output Trans. 1- FERROCART (iron - 
core) Band Expansion I.F. 1- A.V.C. Transformer. 5- Shielded R.F. Chokes. Complete set of dia- 
grams and instruction sheets. Kit No. 7502 -Complete as described above. 

Drilled and Punched Chassis -Finished in Black Crackle -Size 
17" x 13" x 3" Chassis No. 18282 List S5.50 

NOTE: -Write to Dept. E for a free copy of our new complete 32 -page Coil and 
Coil Kit Catalog. 

3CO 
L1 5 T 

MEISSNER MFG. CO. 
Mt. Carmel Illinois 

F R E E ! 

Write today for 
illustrated book -"The Key To 
Successful Ser- 
vicing". It will reveal a new 
future for you. 
Get the facts 
NOW! 

HOME -STUDY TRAINING FOR 
PROFESSIONAL RADIOMEN IN RADIO 

SERVICE AND PUBLIC ADDRESS 

Technical training is no longer a "lux - 

ury"-it is a NECESSITY! RSI train- 
ing is for experienced men only -who are 
anxious to get out of the mechanic stage. 
Start any tine -take up to 3 years to 
complete -terms as low as S3 monthly. 

RADIO SERVICE 
INSTITUTE (Dept. RN -12) 

Subsidiary of CREI 

3308 -14th St., N.W. Wash., D. C. 

Profit by the ex- 
perience of seasoned 

Radio Engineers! Specify 
BUD RADIO PRODUCTS 
for your constructional jobs! 
Built to stand years of unfail- 
ing service! 

BUD SELLS FOR LESS, TOO! 

Write for FREE catalog N -1238 

BUD RADIO, INC. 
5205 Cedar Ave., Cleveland. O. 

BUD RADIO, INC. 
CLEVELAND, OHIO., U. S. A. 
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eXtta 7aatut¢1 Atha 
VOLVIlI RIDER MANUAL 
The qraatast Value/ . . . 

Today's radio sets are for more complicated than those 
of three years ago. Such things as motorized tuning, 
automatic frequency control and other improvements 
require data you need if you are to deliver the "extra" 
services which will get you the better -more profitable 
business. 

So -this year with each copy of Volume VIII Rider 
Manual there is supplied at no additional cost a sec- 
tion entitled "How It Works," devoted to explanations 
of mechanical as well as electrical operations of new 
sets. 

Other needed information is data on intercommuni 
cation systems, electronic musical instruments and new 
P. A. amplifiers of all types. 

Check your Rider 
Volumes and 
ORDER any 

missing numbers 
TODAY! 305 t 

°v JOHN F. RIDER 
Publisher 

1440 Broadway, New York 

YOU NEED ALL Q 0 

UTAH RADIO PRODUCTS. CO. 
CHICAGO, U.S.A: 

TORONTO BUENOS AIRES 
Ontario. Couda (Ucoa Radio Products Co.) 

1 6 Y E A R S O F L E A D E R S H I P 

ann.) (Alfred, Eder), heard 4 -7:45 a.m. 
(Sporn, Fleming, Diez, Dressler, 
Pierce, Honda, Unger). Slogan: The 
Voice of Japan." 

JDY, Dairen, Manchukuo, 9620 kc. 
(Gallagher), heard 10 -11 a.m. (Honda). 

JFAK, Taihoku, Japan, 9600 kc., 
heard 10 a.m. (Gallagher). 

West Indies 
HIN, Trujillo, Dominican Republic, 

6240 kc. ( Coover), heard 8:30 p.m. 
(Wittig, Eder), heard 12,480 kc., at 9 
p.m. (Myers. Shamleffer), 12,500 kc. 
(Atherton, Fleming, Sculley), 11,280 
kc. (Gallagher) daily 6 -7 p.m. (Smith, 
Nigh), 12,550 kc. (Mott, Hendry, Lind- 
ner). 

HIT, Trujillo, Dominican Republic, 
6630 kc. (from ann.), heard 8:15 p.m. 
(Shamleffer, Sculley), heard 11 p.m. 
(Coover). Slogan: "Voice of RCA 
Victor." 

HI1X, Trujillo, Dominican Republic, 
6340 kc., Tuesday and Frilay 8:10 -10:10 
p.m. (Lindner, Weiss). 

HIV4, San Francisco de Macoris. 
Dominican Republic, 6477 kc., heard 
5:10 -9:40 p.m. (Nigh). 

PCJ -1, Willemstad, Curacao, 5930 
kc. (usual frequency is 9470 kc.), spe- 
cial program 7:35 -8:35 p.m. (Bower). 

"Radio France," Martinique (Fort - 
de- France), 9685 kc., heard Tuesday 
6:40 -7:30 p.m., signed with "Marseil- 
laise" (Shamleffer, Hartzell, Eder). 
Address: P. 0. Box 56. 

HH3W, Port -au- Prince, Haiti, 9645 
kc., daily 7 -8:45 p.m. (Hartzell), daily 
1 -2 p.m. (Augustine, Lindner, Piorko, 
Sporn). Address: P. 0. Box A -117. 

FZF6, Fort -de- France, Martinique, 
7710 kc., heard Tuesday 8:30 p.m. 
(Hernday). 

COCW, Havana, Cuba, 6330 kc., re- , 

lays CMW (Anca), Sunday 7 -10 p.m. 
(Shamleffer, Alfred, Markuson, Sahl- 
back). Slogan: "La Voz de las An- 
tillas." Address: P. 0. Box 130. 

CO9BC, COBC, Havana. Cuba, 9380 
kc., relays CMBC (Anca, Shamleffer), 
9360 kc. (Lindner), 9300 kc., heard 8 -12 
p.m. (Wicks, Alfred, Wittig, Eder), 
daily 6 -10 p.m. (Fleming, Pickering, 
Dressler, Hendry, Markuson), 9400 kc. 
(Sahlback, Birnie). Slogan: "El Pro- 
greso Cubano"; "La Voz de la RCA 
Victor." Address: 139 Monte St.; P. 0. 
Box 866. 

COJK, Camaguey, Cuba, 8665 kc. 
(Shamleffer), heard 7 -10:30 p.m., relays 
CMJK ( from veri.) -(Alfred, Eder, 
Lopez, Schrock, Fleming, Sculley, 
Hendry, Massey, Atherton). Slogans: 
"Radio Zenith" and "La Voz de El 
Camagueyano." Address: Finlay 3, 
Altos. 

COCD, Havana, Cuba, 6130 kc., 
heard Monday 10:30 p.m. (Shamleffer), 
relays CMCD (Alfred), daily 9 -11 p.m. 
(Gallagher, Weiss, Hendry), daily 7 -12 
p.m. (Unger, Coover). Slogan: "La 
Voz Del Aire." 

COBF, Havana, Cuba, 9000 kc.. daily 
7 a.m. -12 midnight (Fleming). Slogan: 
"RCA Victor." 

CODX, Havana, Cuba. 9125 kc., 
heart! 6 -9 p.m. or later (Magnuson). 

COHB, Sancti Spiritus, Cuba, 6280 
kc., daily except Sunday 9 -11 p.m. 
(Hartzell, Diez). 

CO9JQ, Camaguey, Cuba, 8665 kc., 
heard sign at 10 p.m. (\Vestman), 
heard 9 -11 p.m. (Gallagher, Weiss, 
Diez). 

COCQ, Havana,. Cuba, 9750 kc. 
(Wollenschlager, Kemp), heard 9:30 
p.m. (Wittig, Coover, Redmond, Sham- 
leffer), heard 8 a.m. -1 a.m. (next day), 
relays CMQ (Alfred, Craston. Eder, 
Myers, Nigh), daily 7 a.m. -8 p.m. 

RADIO NEWS FOR DECEMBER, 1937 

STARTING IN YOUNG! 
Dr. Harry R. Williamson's YL, -4lthea 
Nancy Williamson, is a radio fan at 
the tender age of seven months. Dr. 
Williamson's amateur station is 

W80FL of Lansford, Pa. 

(Fleming, Hendry, Diez, Weiss, Un- 
ger, Lindner). 

COCH, Havana, Cuba, 9820 kc. 
(Wollenschlager, Kemp), heard 9:30- 
10 p.m. (Wittig), 9428 kc., heard 6 p.m. 
(Nigh, Eder), 9420 kc., daily 6 -11 a.m. 
and 3 -10 p.m. (Fleming, Sculley, Gal- 
lagher, Dressler, Hendry, Unger), daily 
7 p.m. -1 a.m. (Lindner). 

COCF, Matanzas, Cuba, 11,810 kc., 
daily 1 -4 p.m. and 6 -10 p.m. (Kemp, 
Coover, Shamleffer), Sunday 9 -10 p.m. 
(. Atherton, Alfred, Frederick, Lander, 
Eder, Myers, Lopez, Ralat), daily 10 
a.m. -11 p.m. (Fleming, Smith, Hendry, 
Diez, Dressler, Lindner, Duncan). Ad- 
dress: General Bertancourt 51. Slogan: 
"Radio Philco." 

CO9BZ, COBB, COBZ, Havana, 
Cuba, 9030 kc. (Kemp), relays CMBZ 
(Arco, Magnuson, Shamleffer, Alfred), 
9190 kc., daily 4 -10 p.m., Saturday 
4 -10:30 p.m. (Frederick, Randle, Eder, 
Hartzell, Fleming, Schrock, Pickering, 
Dressler, Markuson, Hendry, Sahlback, 
Diez) daily 7:45 a.m. -12 midnight 
(Lindner, Kentzel). Slogan: "Radio 
Salas." Address: P. O. Box 866. 

COCO, Havana, Cuba, 6000 kc. 
( Diez), heard 8 -10 p.ni. (Unger, 
Weiss). 

COCX, Havana. Cuba, 11,640 kc. 
(Kemp, Wittig), 11,500 kc. (Shamlef- 
fer), 11,435 kc., heard 5 -11 p.m., relays 
CMX (Alfred), daily 8 p.m. -1 a.m. 
(from veri.) (Frederick, Eder), five 
chimes at announcement (Myers), 11,- 
435 kc., daily 8 a.m. -midnight (Flem- 
ing, Sculley, Gallagher, Wollenschla- 
ger, Weiss, Hendry, Diez, Unger), 
11,500 kc. (Dressler). Slogan: "La Casa 
Loyin." Address: P. O. Box 32. 

COCM (COCK'), Havana, Cuba, 
9820 kc., relays CMCM, daily 8 -12 p.m. 
( Gallagher, Lindner), 9875 kc. (Sham- 
leffer), 9775 kc., relays CMCN (Anca', 
9840 kc. (Magnuson, Alfred, Wittig, 
Eder, Hartzell, Lopez, Ralat, Picker- 
ing, Hendry. Aarkuson, Skinner, Dress- 
ler), daily 5 -11 p.m. (Sahlback, Diez). 
Address: P. O. Box 36; P. O. Box 33. 

North America 
W1XAL, Boston, Mass., 15,250 kc., 

reports requested (Patrick), 11,790 kc. 
(Shamleffer, Fleming, Gallagher), 
heard Sunday 9:30 a.m. (Hendry, 
Beard, Unger). 
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W6XKG, Los Angeles, Calif., 25,950 
kc., relays KGFJ 24 hours a day 
(Schrock, Honda). Address: 1417 S. 
Figueroa St. 

KEJ, Bolinas, Calif., 9010 kc., heard 
Sunday 12 -12:45 a.m. ( Craston). 

W4XB, Miami, Fla., 6040 kc., heard 
12 -2 a.m. (Craston). 

W3XAU, Philadelphia, Pa., 9600 kc., 
heard 4 -12 p.m. (Westman), daily 12 -6 
p.m. (Gallagher, Weiss) 

W3XES, Baltimore, Md., 35,600 kc., 
daily 9 a.m. -5 p.m., reports requested 
(from veri.) (Randle). Address: 811 
W. Lanvale St. 

W2XAD, Schenectady, N. Y., 15,330 
kc. (Kemp), daily 11 a.m. -9 p.m. (Dun- 
can, Shamleffer, Diez, Beard, Unger). 

W2XAF, Schenectady, N. Y., 9020 
kc (Kemp), heard 11 p.m. (Lindner), 
9530 kc. (Redmond), heard 4 p.m. 
(Nigh, Oglesby), 9530 kc., daily 8 -10 
a.m. (Gallagher, Weiss, Diez), daily 4- 
12 p.m. (Unger). 

W9XF, Chicago, Ill., 6100 kc. (Kelly, 
Wollenschlager, Redmond), heard 6:30 

.._p.m. (Wittig, Gallagher), Tuesday, 
Thursday and Friday 8 -12 p.m., Mon- 
day, Wednesday and Saturday 12 -1 

a.m. (Unger). 
W3XAL, Bound Brook, N. J., 6100 

kc. (Kemp), heard 8:13 p.m. (Ogles- 
by), 17,780 kc., signs Sunday 6:30 p.m. 
(Wittig), 17,780 kc., 9 a.m. -9:30 p.m., 
6120 kc., 9:30 -11 p.m. (from veri.) 
(Randle, Gallagher, Shamleffer, Lind- 
ner, Weiss, Yoshimura, Diez, Beard, 
Honda), daily 8 -10 p.m. (Unger). 

W8XAL, Cincinnati, Ohio, 6060 kc. 
(Kemp, Redmond), heard 10:15 -11 p.m. 
(Shamleffer), heard 5:30 a.m. -7 p.m. 
(Nigh), heard 10 p.m.1- a.m., relays 
WLW (Lindner, Weiss). 

W8XK, Pittsburgh, Pa., 11,870 kc. 
(Kemp, Redmond), heard Saturday 9 

p.m., 6140 kc., Saturday 9 =12 p.m. 
(Shamleffer), 15,210 kc., daily 11 a.m. - 
6 p.m. (Fleming, Sculley), 6140 kc. 
(Gallagher, Weiss, Pera, Diez, Mur- 
ray), 11,350 kc. (Lindner). 

W2XE, New York, N. Y., 11,930 kc. 
(Kemp, Wittig), 15,270 kc., heard Sun- 
day 4:30 p.m. (Ralat), heard 11 p.m. 
(Wittig, Lander), 11,830 kc., 11,900 kc., 
6120 kc., 17,760 kc., and 21,520 kc. 
(Blanchard), daily 2 -5 p.m. (Fleming, 
Gallagher, Weiss, Lindner, Diez, 
Pierce, Unger). 

XEGW, Mexico, D. F., Mexico, 6110 
kc. (heard on 6130 kc.), relays XEJW 
( Velasco, Diez). Slogan: "El Heraldo 
de Mexico." Address: P. O. Box 8403. 

XEWW, Mexico, D. F., Mexico. 
15,160 kc., daily 9 a.m. -6 p.m., 9500 kc.. 
daily 7 p.m. -1 a.m. (Kemp, Wicks. 
Shamleffer, Ralat, Atherton) (from 
veri) (Schrock, Alfred, Eder, Wollen- 
schlager, Hendry, Dressler, Fleming, 
Birnie, Sahlback, Diez, Honda). Slo- 
gan: "La Voz de la America Latin." 
Address: P. O. Box 2516 Aguntemiente 
54. 

XEWI, Mexico, D. F., Mexico, 
6015 -11,900 kc. (Coover), Monday, 
Wednesday and Friday 3 -12 p.m., 
Tuesday and Thursday 7:30 -12 p.m., 
Saturday 9 -12 p.m. and Sunday 12:30- 
2 p.m. (from veri.) (Frederick, Augus- 
tine, Nigh, Magnuson, Weiss. Unger). 
Slogan: "My Voice to the World from 
Mexico." Address: P. O. Box 2874. 

XEWU, Mexico, D. F.. Mexico, 9500 
kc., signed at 12:50 a.m. (Lindner), 
uses four note chimes (Fleming). daily 
9 a.m. -10 p.m. (Fleming). 15,160 kc.. 
heard 10 -11 p.m. (Kentzel). Slogan: 
"The Voice of Latin America from 
Mexico City." 

XEXN, Mexico. D. F., Mexico, 9550 
l :c., heard 11:15 -11:30 p.m. (Shamlef- 
fer). 

XEXA, Mexico, D. F., Mexico, 6180 

RADIO TRAINING GIVEN 

PROGRESS requires study. Modern 

Radio work demands trained men. In- 

vestigate NOW the golden opportunity 

offered by Clough -Brengle and Mid- 

land Television Engineers. Ask your 

favorite parts distributor about these 

big FREE courses or write Clough - 

Brengle TODAY. 
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GREATER LABORATORY ACCURACY 
3" CRA Oscillograph 

RESEARCH MEN! Radio Engi- 

neers! Service Men! Hams! The 

most outstanding Oscillograph avail- 
able at popular prices. Investigate 

at once this fine precision instrument. 

Gain greater accuracy -Eliminate 
costly errors -Save time and money. 

Price, 
Buy this fine instrument 

with easy C -B payments. 
Look 
Inside - 
Then Decide 

s79.50 

FREESend at once for big 
C -B Catalog or see 
your Parts Jobber . 

niwv...nnn 
The CLOUGH-BRENGLE CO.. 

2813 West Nineteenth St., Chicago, Illinois 

ESSENTIAL 
at a glance! 

You're there ON TIME with a World- Wide'cloek! 
One quick glance gives yoù Standard or GMT time, 
accurately- instantly -for anyone of the twenty - 
four time zones around the world. 

Self -starting, 24 hour, genuine Waltham movement. 
Dials plainly marked for direct reading. For 110 

volt,.60 cycle,' AC. A beautiful; practical instill- 
. ment you'll be mighty proud to own. Base remòv ' . 

able'fór flush- mounting in your panel. (Hole size 
311/16 "). Only $9 net. See your jobber. TODAY ! 

GO RDON 
M 

_ 

NAE PLATES 
A. complete liná of .122 everlasting; chrooitùm plated name 
plates for Traäsmitter, Sound and .Test equipment. Available 
in two cuss. Wilts íor Hating 'and low prices;. 

GORDON SPECIALTIES 
440 S. Dearborn Street Chicago, Illinois 

MANHEIM POCKET SLIDE RULE 
Polished stainless steel back trame, flexible scale 
slide, glass hairline runner, A B C D scales. Length 
closed 0 ". No celluloid -no wood. Non- shrinking. 
Accuracy guaranteed. In leather case with instruc- 
tion booklet. 

ONLY S1.00 
Postage Paid 

Sevan Co. 
Dept. 18 

7 E. 42 St. 
New York City 

Model NKM 3600 

To All Radio Technicians 
Nokoil Multi -Test Speaker. 
Tests AH AC and DC Radios 

Tests automobile radios without removing 
Speaker 

e Easily locates a faulty speaker in a line of 
PA units 

Checks approximately the impedance into 
which an amplifier is designed to operate 

Handsome Steel Carrying case with soft 
Suede finish 

List 
Price $36.°° 

Write for complete descriptioh and name of our near- 
est distributor. Wright- DeCoster Distributors are 
always anxiJns to cooperate. 

WRIGHT-DeCOSTER, Ince 
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, Alta. 
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VALUE PLUS... 
Elgin 800 Tube Tester 

r 

Tests All Tubes In 
eluding Metal 

D'Arsonval Moving 
Cod Meter 
English Reading 
"Good " -"Bad" Scale 

Separate Section 
Tests 

Accurate Tests on 
All Tubes 

Portable Leatherette 
Covered Case 

Compact-Can Car- 
ried Anyw 

be r her 
Requires But Twe 

Settings For Tests 

Combination Short 
Test and Meter Fuse 

Chart For Testing 
All Tubes 

Complete Net Dealer's $i 50 and Serviceman's Price J 

MODEL 801 
Volf- Ohmmeter 

A sensitive. rampart 
and accurate volt- 
ohmmeter that will he 
the busiest instrument 
in your "lab." or out 
on jobs. DC voltage 
readings -0 -5 -50 -500 
and 1000 - resistance 
readings from 3¢ to 
500 and 200 to 500.000 
ohms. Will read from 
0 to 1 Ma. Low re- 
sistance range direct 
reading. Dieter has 
.1000 ohm per volt 
sensitivity. flattery is 
self contained. Panel 
Is clearly lettered. 
Compensator pro 
vided for zero adjust- 
ment. Measures only 
5" x 3%" x 21/4". 

DEALER'S NET PRICE $5.75 WITH BATTERY 
Send for circular describing our complete line. 

TRY -MO RADIO CO., INC. 
85N CORTLANDT ST., N. Y. C. 

CODE 
E-- 

TAPES FOR EVERY NEED 
For Example: Airways Tapes \ou 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 
tapes and Book of Instructions..... $20.25 (Rented at love Cost.) 
Junior model 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. 
NR12, 912 Lakeside Pl., Chi- 
cago, Ill. Representatives for 
Canada: Radio College of Canada, 
863 Bay St.. Toronto. 
Buy on Cash or Terms- HALLICRAFTER 
RECEIVERS- SPEED -X and VIBRO- 

TELEGRAPH INSTRUMENTS AND HAND BOOKS. PLEXES, 

SAVE 
UP TO 50% 

1938 Models 
Latest Features 
MONEY RACK 
GUARANTEE 

Free Catalog 
Zephyr Radio Co. 
13139 Hamilton 

Blvd. 
Detroit, Michigan 

t ractícal electrícs 
LI FOR EVERYBODY 

PASTIME OR PROFIT 
Clearly written, fully illustrated. Easily understood. 

Chock full of practical ideas, short cuts and new plans. 
Indispensable to the beginner, Invaluable to the experi- 
enced electrician and radio engineer. 

Send for tree descriptive circular today. 
AUTOPOWER. 411 So. Hoyne Ave., CHICAGO 

kc., heard Sunday 11:15 -11:30 p.m. 
(Shamleffer, Weiss) 

XEBT, Mexico, D. F., Mexico, 6000 
kc., heard 11 -12 p.m. (Alfred), heard 
8 p.m. -1 a.m. (Randle), siren and 
cuckoo used between announcements 
(Hendry, Sporn, Diez, Weiss). 

XEBR, Hermosillo, Mexico, 11,820 
kc., 1 -4 p.m. and 9 -12 p.m. (from veri.), 
relays XEBH (Frederick, Diez, Hon- 
da, Redmond). Slogan: "Radio Difu- 
sora de Sonora." Address: P. O. Box 
68. 

CFAS, CGA5, Drummondville, Can- 
ada, 9630 kc., heard 6:40 a.m. (Ogles- 
by), testing 8:30 p.m. (Alfred, Flem- 
ing), heard Saturday 10:40 a.m. (Gal- 
lagher, Wollenschlager, Augustin e, 
Shamleffer). Address: Canadian Mar- 
coni Co. 

VE9HX, Halifax, Nova Scotia, 6110 
kc., heard 9 p.m. (Fleming), 6130 kc. 
(Sculley, Gallagher), daily 6 -12 p.m., 
daily except Saturday and Sunday 10:30 
a.m -. -2:30 p.m., Friday 2 -9 p.m., Sat- 
urday and Sunday 3 -12 p.m. (Unger). 

CJRX, Winnipeg, Canada, 11,720 kc., 
also 11,800 kc. (from 8 p.m. on) (Gal- 
lagher, Wollenschlager, Redmond), 
heard 4 -10 p.m. (Nigh), 11,730 (Sham- 
leffer, Lander), daily 6 -11 p.m. (Flem- 
ing, Sculley, L. F. Gallagher, Weiss, 
Hartzell. Hendry, Unger, Duncan). 

CFRX, Toronto, Canada, 6070 kc., 
heard 7 -12 a.m. (Nigh, Wittig), 6050 
kc. 

South America 
YV1RH, Maracaibo, Venezuela, 6360 

kc., daily 7 -10 p.m. and irregularly on 
Sunday (Fleming); daily 5 -10:45 p.m. 
(Unger); 11 a.m. -2 p.m. (Lindner). 
Slogan: "Ondas del Lago." 

YV1RB, Maracaibo, Venezuela, 5850 
kc., 7 -11 p.m. (Randle, Ralat). Slogan: 
"La Voz del Zulia." 

YV1RI, Coro, Venezuela, 6210 kc., 
7:30 p.m. (Ralat); 8:30 -9 p.m. (Sham- 
leffer). Slogan: "Radio Coro." 

YV1RG, Valera, Venezuela, 6230 kc., 
schedule: daily 5:30 -10 p.m. (Dressler). 

YV4RB, Valencia, Venezuela, 6520 
kc., daily 12 -1 p.m. and 6 -12 p.m. 
(Schrock). Slogan: "Radiofusora la 
Voz de Carabobo" (from verification). 

YV4RH, Valencia, 5917 kc., daily 
except Sunday 5 -9:30 p.m. (Hartzell). 

YV5RD, Caracas, Venezuela. 6158 
kc., daily 10 p.m. (Gallagher, Birnie); 
signs Sunday 11 p.m. (Shamleffer). 

YV5RF, Caracas, Venezuela, 6380 
kc., 6 -10:30 p.m. (Lindner). Address: 
P. O. Box 983. 

YV5RP, Caracas, Venezuela, 6270 
kc (from announcement) ; 7:30 p.m. on 
Sunday (Shamleffer, Diez). Slogan: 
"Voice of the Philco." 

YV5RC, Caracas, Venezuela. 5800 
kc., Saturday 10:30 p.m. (Shamleffer, 
Lindner); daily 6 -10:30 p.m. (Fleming, 
Alfred, Wittig, Hendry, Coover, Un- 
ger). Slogan: "Radio Caracas." 

YV6RC, Bolivar, Venezuela, 6440 
kc., 9 p.m. (Wittig, Atherton). 

LRX, Buenos Aires, Argentina, 9660 
l.c., daily 5 -10:30 p.m. (Alfred, Wittig, 
Eder) ; Sunday 7 -8 p.m. (Shamleffer); 
9600 kc., daily 5 -12 p.m. (Fleming, 
Sculley, Gallagher, Westman, Nigh, 
Diez, Hendry, Blanchard, Lindner). 
Slogan: "Radio El Mundo." Address: 
Calle Maipú 555. 

LSX, Buenos Aires, 10,350 kc., test- 
ing 7:32 p.m. (Alfred) ; Monday 10:20 
p.m. (Shamleffer, Sculley) ; 6:55 -7:30 
p.m. (Dressler) ; signed Monday 7 p.m. 
(Fleming, Unger). 

LRU, Buenos Aires, Argentina, 15,- 
290 kc., 7 a.m. -7 p.m. (Randle, Galla- 
gher, Diez, Blanchard). Address: 
Calle Maipú 555. 

CPF, La Paz, Bolivia, 33.10 meters, 
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daily 8 -10 p.m. and irregularly (Pena). 
PPQ, Rio de Janeiro, Brazil, 11,670 

kc., Sunday 7:45 -8:15 p.m. (Shamlef- 
fer). 

HC2CW, Guayaquil, Ecuador, 8400 
kc., daily 8 -11 p.m. (Nigh). 

HCODA, Guayaquil, Ecuador, 9440 
kc., daily except Sunday 8 -11 p.m. 
(Sahlbach). 

PRADO, Riobamba, Ecuador, 6620 
kc., 7 p.m. (Coover); Thursday 9 -11:45 
p.m. (Myers, Unger, Shamleffer). 

HC2RL, Guayaquil, Ecuador, 6668 
kc. ( Westman); Tuesday 9:15 -11:15 
p.m. and Sunday 5:45 -7:45 p.m. (Flem- 
ing, Dressler). 

HC2JSB, Guayaquil, Ecuador, 7854 
kc., daily 9 a.m. -2 p.m. and 4 -11 p.m. 
(Augustine, Diez) ; irregularly (Lind- 
ner). 

OAX5A, Ica, Peru, 11,796 kc., sched- 
ule: 12 -4 p.m. and 7 -11:30 p.m. 
(Kemp); relays OAX5B (from verifi- 
cation (Alfred, Frederick, Birnie) 
Slogan: "Radio Universal." Address: 
Avenida San Luis. 

OAX4J, Lima, Peru, 9320 kc., Friday, 
and Saturday 10:30 p.m. (Shamleffer) : 

9520 kc., daily 12 -3 p.m., 5 p.m. -1 a.m. 
and Saturday 10 p.m. 1 a.m. (Frede- 
rick). Slogan: "Radio Internacional." 
Address: P. O. Box 1166 (from veri- 
fication). 

OAX1A, Chiclayo, Peru, 6150 kc., 
8 -11 p.m. (Craston). 

CEC, Santiago. Chile, 10,670 kc., 
8:30 -9:15 p.m. (Gallagher). 

CB1170, Santiago, Chile, 11,760 kc., 
daily 11 a.m. -12 midnight (Geneve). 
Slogan: "Otto Becker." Address: 
P. O. Box 706. 

CB615, Santiago, Chile, 12,300 kc., 
8 -9 p.m. (Wicks); 12,245 kc. (Diez). 

CEB, Santiago, Chile, daily 5 -7:30 
p.m. (Smith). Slogan: "Radio Ser- 
vice." 

Santiago, Chile, 12,020 kc., daily 8 -12 
p.m. (Gallagher). 

HJ1ABP, Cartagena, Colombia, 9610 
kc., 10 p.m. (Wittig, Coover, Shamlef- 
fer, Lindner); 9600 kc. (Blanchard, 
Eder, Oglesby) ; daily 7 -10 p.m. (Flem- 
ing, Lindner, Diez, Hendry, Unger. 
Slogan: "Radio Cartagena." Address: 
P. O. Box 37 (from verification). 

HJIABE, Cartagena, Colombia, 9505 
kc., 5 -10:30 p.m. (Nigh, Myers) ; 9550 
kc., irregularly (Gallagher); daily 6 -10 
p.m. (Unger, Lindner). 

HJ1ABB, Barranquilla, Colombia, 
4770 kc. (Eder); 9555 kc., 4:30 -6 p.m. 
(Nigh). 

HJ1ABG, Barranquilla, Colombia, 
6040 kc., 9 -10:30 p.m. (Shamleffer). 

HJIABC, Cartagena, Colombia, 9670 
kc., daily 8 a.m. -11 p.m. (Pena). Ad- 
dress: P. O. Box 37. 

HJ3ABD, Bogota, Colombia, 4860 
kc. (Gallagher); 6050 kc., 9 p.m. 
(Nigh); 4700 kc., 12:30 a.m. (Pickering, 
Weiss). 

HJ4ABH, Armenia, Colombia, 9520 
kc., 9 p.m. (Wittig); Saturday 10:30 
p.m. (Shamleffer) ; daily 6 -11 p.m. 
(Fleming, Lindner) ; daily 8 -11 a.m. 
(Augustine, Diez) ; chimes used be- 
tween announcements (Hendry). Slo- 
gan: "La Voz de Armenia." 

HJ4ABU, Pereira, Colombia, 6140 
kc., 6:30 -10:30 p.m. (Lindner). 
Readers Who Are Awarded 
"Honorable Mention" for Their 
Work in Connection with This 

Month's Short -Wave Report 
Peter J. Massey, Harold E. Lindner, O. 

Westman, Bertram Boss, Jr., Robert Mc- 
Cue, Harry Honda, James Doyle, D. S. 
Catchim, M. J. Markuson, W. W. Enete, 
Shokichi Yoshimura, Kenneth Dressler, 
R. F. Shamleffer, George M. Fleming, C. 
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Roman, Irving Sporn, Alfonso Velasco, 
Wayne C. Wicks, Thomas P. Jordan, Nor- 
man Hendry, Erroll R. Birnie, R. W. 
Sahlbach, J. Burton, Anton J. Cindel, A. 
Tracey- Bower, Leslie Mott, P. Piorko, A. 
Sainz de la Pena, E. A. Margrie, W. Beard, 
Luis Diez, Gustave A. Magnuson, J. S. 
Dunn, Edward O. Sculley, Dan T. Wollen- 
schlager, William Skinner, Albert Picker- 
ing, N. C. Smith, Albert Augustine, James 
Nigh, Jr., Clarence Hartzell, L. F. Gal- 
lagher, Robert L. Blanchard, A. E. Red- 
mond, J. Weiss, Arthur B. Coover, Charles 
Pierce, E. W. Strack, H. E. Kentzel, 
Burnell Unger, E. Geneve, Elmer Duncan, 
Carl & Ann Eder, Fred Atherton, P. L. 
Patrick. 

The Technical Review 
(Continued from page 363) 

Free Color Code Chart 
A convenient vest pocket size R.M.A. 

condenser color code chart has just been 
made available by the Cornell -Dubilier 
Corp. Servicemen, amateurs, and experi- 
menters will want one of these charts for 
their work. They are free and all you need 
to do is to send your name to RADIO NEWS, 

461 Eighth Avenue, New York City. 

Large 32 -Page Catalog 
The "Fifteenth Anniversary -Edition" of 

the Aerovox catalog is now ready for dis- 
tribution. This book lists a diversified line 
of condensers and resistors. The manual 
has been prepared for easy reading and 

quick reference. Condensers are grouped 
first under their general type classification, 
then subdivided under working voltage, and 
finally by capacity and in addition there 
is a handy index on every page. Replace- 
ment condensers are also included. To ob- 
tain a copy free, write to RADIO NEWS, 
461 Eighth Avenue, New York City. 

Free Technical Pamphlets 
Through the courtesy of Wright -De- 

Coster Inc., this department is able to 
offer free copies of their "Talk -Bak" 
pamphlet and bulletin No. A16. The first 
folder contains information on all the well 
known inter -communication systems and 
data for connecting the various "Talk - 
Bak" units. The folder A16 outlines 
methods for calculating load impedance 
and power division for multi -speaker in- 
stallations. Address requests to RADIO 

NEws, 461 Eighth Avenue, New York 
City. 

Free Book for "Hams" 
Amateurs will be pleased to hear that 

the Standard Transformer Corp. has very 
kindly offered to supply free copies of their 
latest No. 110 "Hamanual." It lists 16 
complete transmitter circuits accompanied 
by helpful information on their products. 
Address your request with call letters to 
RADIO NEWS, 461 Eighth Avenue, New 
York City. 

Skyrider Booklet 
Hallicrafters Inc. recently published an 

attractive, descriptive booklet on their 

complete line of communications receivers. 
Particular attention is given to the Super 
Skyrider model S16. A free copy of the 
book can be had by writing to RADIO 

NEWS, 461 Eighth Avenue, New York 
City. 

Ballast Tube Replacement 
Catalog 

The Muter Company announces a new 
catalog listing their complete line of metal 
ballast resistors. It is conveniently ar- 
ranged in two sections; the first accord- 
ing to names of receivers showing the 
Muter stock No. resistor required, and the 
second section for cross -reference with sets 
and model numbers. Servicemen and dealers 
write to RADIO NEWS for a free copy, ad- 
dress requests to 461 Eighth Avenue, New 
York City. 

Large 12 -Page Catalog 
Centralab has just brought out a new 

catalog covering their complete line of 
volume controls, fixed resistors, switches, 
and other products. The new items include 
"Midget Radiohms," special switches for 
inter -office call systems, and other new 
articles. For your free copy write to 
RADIO NEWS, 461 Eighth Avenue, New 
York City. 

RADIO NEWS Booklet Offers 
Repeated 

FOR the benefit of our readers, we are re- 
peating a list of valuable, FREE technical 

booklets and manufacturers' catalog offers, which 
were described in detail in the July, August, Sep- 
tember, October and November, 1937, issues. The 
majority of these booklets are still available to all 
readers. Simply ask for them by their code des- 
ignations and send your request to RADIO NEWS, 
461 Eighth Avenue, New York, N. Y. The lit- 
erature marked with an asterisk is available only 
to bona fide 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 : Jyl- Instrwnent Topics. A new folder pub- 
lished periodically by Clough -Brengle Co.* 

Jy2- Instrument Catalog. Triplett Electrical 
Instrument Co. 

JO-Parts Catalog. Radolek Co.* 
Jy6-Latest Catalog on Accessories. Radio 

Corp. of America.* 
Atl- Broadside on Super -Pro. Hammarlund 

Mfg. Co. 
At2- Catalog on Transmitting Equipment. 

Wholesale Radio Service Co., Inc. 
At3- Folder on Western Electric 633, a dy- 

namic microphone. 
At4 -Tube Folder. \ Veston Electrical In- 

strument Corp.* 
At5 -P. A. Catalog. Webster Co. Sl- Accessory Folder. American Phenolic 

Corp. 
S2- Transformer Catalog. Kenyon Trans- 

former Co. 
SS -P. A. Equipment and Parts Catalog. In- 

ter- \World Trade Corp. 01- Vibration Study with Neobeam Oscillo- 
scope. The Sundt Engineering Co.* 

02 -Sound Equipment Catalog. The Rado- 
lek Co. 03- Instructive data for eliminating inter- 
ference. The Sprague Products Co.* 04- Catalog on "Nokoil" Speakers. Wright - 
DeCoster. Inc. 

05- Circular describing gas -engine a.c. elec- 
tric plants. Kato Engineering Co. 

06- Replacement Condenser Catalog. Solar 
Mfg. Co. 

07 -Guide Book on Peri- Dynamic Speakers. 
Jensen Radio Mfg. Co. 

N1-Parts Catalog. Wholesale Radio Service 
Co. 

N2 -Radio Receiver Catalog. Modell's.* 
Nó- Catalog on Radio Accessories, Cabinets, 

etc. Bud Radio, Inc.* 
N4- Allied Radio Corp. Parts Catalog. 

W1XAL 
Boston, Mass. -That educational, non 

commercial programs are possible is amply 
proven by station W1XAL of the World 
Wide Broadcasting Foundation. It is now 
entering its third year of educational pro- 
grams with new equipment and improved 
directional antennas. The station now 
broadcasts daily from 7 -9 P.M. E.S.T. on 
6040 kc., from 4:45 to 6:30 P.M. E.S.T. on 
11790 kc. while some additional programs 
are transmitted on 15250 kc. 
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BY ACTUAL SHOP WORK 
ON REAL EQUIPMENT 

SEND TODAY FOR DETAILS OF MY 

"PAY AFTER 
GRADUATION" PLAN 
Prepare now for big opportunities in the world's most 
fascinating profession. Get a training in the Coyne 
Shops in a practical way that will give you your start 
in this great field ... I offer you the opportunity to 
finance your training. Send now for details of my 
"Pay After Graduation" Plan and Big FREE 
illustrated book with all the facts about Coyne train- 
ing. Mail Coupon today for details. 

REAL OPPORTUNITIES 
For the Radio Trained Man 

Prepare for a job as Designer, Inspector and Tester - 
as Radio Salesman and in Service and Installation -as 
Operator or Manager of a Broadcasting Station -as 
Wireless Operator on a Ship or Airplane -as a Talking 
Picture or Sound Technician -HUNDREDS OF Op- 
portunities for fascinating, WELL PAID JOBS! 

12 WEEKS' SHOP TRAINING 
No Experience or 

Advanced Education Needed 
We don't teach by book study. You get your training 
at Coyne in Chicago by ACTUAL WORK on a great 
outlay of Radio, Broadcasting; Television, Talking 
Picture and Code equipment. And because we cut out 
useless theory, you get a practical training in 12 weeks. 
That's why you don't need advanced education 
or previous experience. 
TALKING PICTURES -TELEVISION 
Talking Pictures and address systems offer great oppor- 
tunities to trained men. Television is the great new 
branch of Radio now developing very rapidly. Be ready 
for your chance in Television. At Coyne you are trained 
on real Talking Picture and Television equipment. 

ELECTRIC REFRIGERATION 
AND AIR CONDITIONING 
Included at NO EXTRA COST 

So our graduates may have an all around training 
which increases their earning capacity, we are in- 
cluding for a short time a training in Electric Re- 
frigeration and Air Conditioning. Here is your 
chance to get a practical training in this great new 
field at no extra cost. 

MANY EARN WHILE LEARNING 
Employment Help After Graduation 

When you enroll at Coyne you get a Life Schol- 
arship. You get Free Employment 
Service for Life after Graduation. If 
you need part time work to help pay 
living expenses we will help you get 
it. Coyne is 39 years old. Coyne train- 
ing is tested -you can find out every- 
thing about our course and "Pay 
After Graduation" Plan. Just 
Mail Coupon for My BIG 
FREE RADIO BOOK. /`/'¡, C. rpu,frea 

SEND NOW FOR FULL DETAILS; 
H. C. LEWIS, President, 
Coyne Electrical & Radio School, 
500 S. Paulina St., Dept.97 -3K, Chicago, III. 
Dear Mr. Lewis :-Send me your big Free Radio Book 
and all details of your Special Tuition Offer -and 
about your "Pay After Graduation" Plan. 

Name 

Address 

City State 
MIN 
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THESE 2 BOOKS 
CAVE ME 

18,000 HOURS 
OF SERVICING 

EXPERIENCE 

1. TEST INSTRUMENTS 
A 420 -page section which 
gives you the whole theory 
and construction of every 
type of test and servicing 
instrument, with diagrams, 
construction data, descrip 
t?nns of commercial mod- 
els, etc., etc. Here's com- 
plete basic test -instrument 
knowledge for you. 
2. TROUBLE SHOOTING 
234 pages of latest short- 
cuts in tracking down all 
kinds of receiver troubles, 
servicing tricky" AVC 
and QAVC circuits, etc. 

3. REPAIR METHODS 
184 pages of time- saving 
hints for repairing all types 
of receivers and individual 
components. How to align 
superhets by latest meth- 
ods. How to get rid of 
noise, electrical interfer- 
ence. intermittent recep- 
tion, hum, distortion, etc. 
4. SPECIALIZED SERVIC- 

ING 
442 pages covering Auto - 
Radio installation and ser. 
vicing. All -Wace, High -Fi- 
delity and Marine sets, etc. 
5. CASE HISTORIES. Etc. 
The world's greatest col- 
lection of Case Histories 
for over 1,500 receivers, 
and more to come in the 
Supplements to the Field 
Service Data Book. Also -the I.F.'s for over 8,000 
superhets, Auto -radio data, 
tube data, and 25 other in- 
valuable charts and tables 
for instant reference. in the 
shop or out on the job. 

What a Combination!" 
Every word in Ghirardi's two 
big servicing books brings you 
the results of thousands of hours 
of tried and tested servicing 
experiences and knowledge of 
others -to save your own time. 
That's why smart servicemen 
everywhere use them. 

Haney Time -Saver 
For example. the big "loose. 
leaf" DATA BOOK gives you 
the "Case Histories" of 1.500 
receivers -the biggest collec- 
tion in the world! Every one 
of them means anywhere from 
10 minutes to 10 hottrs saved 
on a job. And then there's a 
list of superhet receiver I. F.'s 
(over 6.000 of them' I for 
alignment work. You'll also 
servicing 

Auto-Radio 
for all c s and 

loads of shop & job data in 
this "quick - find" reference 
hook that has a regular Supple- 
ment Sheet Service to keep It 
always upto -the- minute. 
The Companion volume, MOD - 
ERN RADIO SERVICING, is 
laid out to explain fully every 
aspect of modern servicing 
practice -all about test instru- 
ments. quick trouble- shooting 
methods, repair methods, etc., 
etc. -written In Ghtrardi's fa- 
mous Easy - to - Understand 
Style" with loads of diagrams 
and illustrations (708 of 
them!). Together, these 2 
books give you the "417 
Things Every Service Man 
Needs to Know ". 
Order the books NOW -and 
tomorrow you'll have complete 
command of your profession 
within your grasp. Fill out 
the coupon below and mall it. 
You don't risk a single penny! 
Sent Postpaid Anywhere! 

MODERN RADIO 
"Servicing" 

RADIO FIELD 
SERVICE DATA BOOK 
"1800 PAGES ", 813 ILLUS. 

Both Books for $6 

ßP 

, ro: 
T & 
Technical 

Publ. Co., 
Dept. c / Astor srkr Place, 

New York 

copies 
sere 

of $MODERN ! a dAR DIO FIELD SER- 
VICE DATA (including the 

0' Jan. and June '37 Supple- / merits to the Data Book) post- , paid. ($8.50 foreign). 
Please send me free descriptive , literature about these 2 books. 

Of NAME 
ADDRESS 

RADIO IN IT S ENTIRETY! 
serves the trade ..ith et err need in 

radio -complete 160 -page catalog of na 
tionalh known radio receivers, public ad- 

dress. parts, supplies and equipment. Or 
dersshipoed same day received. 

COMPLETE CATALOG AVAILABLE 

BURSTEINAPPIEBEE CO . KANSAS CITYEMO. 

1938 RADIO DATA BOOK 
FREE! (See Page 383) 
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SERVICE -SALES 
(Continued from page 357) 

tentious but pleasantly located on the out- 
skirts of, say, Tampa -such. can be secured 
furnished for twenty dollars a month. 

Thus writing off transportation against 
coal, and considering the lowered cost of 
living, the serviceman should return home 
having done better than break even. Of 
course it will be a bit more difficult the 
first season, but once you know the ropes, 
and more or less establish yourself, trailer 
transients plus a regular resident clientele, 
will contribute an excellent net income in 
addition to the by no means negligible 
feature of spending the winter months 
under pleasurable conditions. 

The season in Florida begins the first of 
November and ends the first of May. How- 
ever, things rarely get under way until the 
New Year, and most of the migratory 
population wends its way to cooler climes 
around the middle of April. This corres- 
ponds roughly to the radio season. During 
the summer months static is such as to 
render enjoyable reception impossible even 
on the short -wave bands. Very little radio 
receiving is done during . the summer 
months. Hence it is possible to build up a 
clientele of permanent residents who will 
not miss you during the summer and take 
their business elsewhere. The majority of 
such customers will require radio service 
only in the winter, will remember you, and 
call on you then. Of course it will be 
desirable to check up on them -drop them 
a reminder -upon your return south each 
winter. One serviceman we know, who 
spends each summer in the Adirondacks 
and winters in Sarasota, sends his Florida 
clients a card during the summer, drops 
them another line early in December an- 
nouncing that he is returning south shortly, 
and then sends them a third card imme- 
diately upon re- establishing himself at 
winter headquarters. 

Incidentally, this serviceman operates 
from a trailer both summer and winter, 

thus cutting his overhead to about ten 
dollars a month plus depreciation. 

Technical Considerations 
While southern static is of course at its 

worst during the summer time it is preval- 
ent at all times of the year in Florida. Also, 
few programs are available on the regular 
broadcast channel that are good from all 
points of view. Where the tonal quality is 
satisfactory, in the case of a local pick- 
up, the programs themselves have little ap- 
peal And where the NBC and Columbia 
chain features are carried, the quality is 
usually marred in the land -line transmis- 
sion. Thus the Florida radio audience is 
gradually becoming educated to short wave 
listening -particularly to such stations as 
WBXK, W2XAD, W2XAF and W2XE. If 
the serviceman expects to retail receivers, 
he should choose a line that is highly 
effective and easily tuned on the short 
waves. All receivers serviced should be 
peaked for highest efficiency on these 
bands. 

If the serviceman does go in for selling 
radios, he should certainly include one or 
two automobile and trailer radios. 

At the beginning of the winter almost 
every set in Florida could stand realign- 
ment. The high humidity of the summer. 
with alternate rain and sunshine once or 
twice, or more times, every day, throws 
everything out of kilter. These conditions 
are also responsible for the high percentage 
of a -f transformer failures and the rela- 
tively rapid deterioration of speaker cones. 
A generous supply of replacements should . 

therefore be on hand. Antenna installations 
also suffer from the elements, and a few 
aerial kits on the shelf are a profitable in- 
vestment. 

Regardless of to what section of the 
south you transfer your activities, check 
with the local chamber of commerce, other 
authorities or a local serviceman to deter- 
mine whether or not a license is required 
for radio servicing 

Progressive X- mitter 
(Continued from pagè 346) 

found that the 807 is satisfactorily neutral- 
ized with no adjustment of the "neutraliz- 
ing" condenser. The r. f. across C7 is very 
low as it merely connects from the grid to a 

point of low r. f. voltage on L2. The 
neutralizing tap should be tried on adjacent 
turns to those indicated in the coil chart 
(Figure 4) for check of best neutralization 

The 6A6 exciter section employs a some- 
what novel switching system. When the 
second section of the 6A6 either doubles or 
quadruples to the output frequency of the 
807 stage both sections of the 6A6 are used 
This makes a total of two stages in one 
tube. When operating in this fashion the 
crystal is plugged into the grid circuit of 
the first tube and a coil of the same band 
as the crystal frequency plugged into the 
6 -prong socket marked L. 

When the 807 output is at the crystal 
frequency, in other words working "straight 
through ", the first section of the 6A6 is 
eliminated, reducing the total number of 
stages in the unit to two. In this case 
the coil is taken out of the L socket and 
a crystal plugged into the socket holes in- 
dicated on the lower section of figure 1. 

The second section of the 6A6 operates 
under different conditions as a crystal 
oscillator than when it is doubling or quad- 

COIL CHART 
e0 t TURNS LENGTH FORM DAM. NEUT TAP 

FRON6RID 
WIRE 
SIZE 

A 27 CIOSE-WOUND SWF -6 *20 D.S.( 

8 14 3/4" SWF 6 *2O D.S.0 

C 28 CIP3E -WOUND SWF -4 * 20 D S.0 

D 15 1" SwF -4 *eoD.S.0 
E 8 3/4" SWF-4 *20D.S.0 

,F 4 578" SwF -4 *2o D S.C. 

G 30 2 TC F 6 TURNS *20 O 5.0 
H 18 2.4'4" AIR-WcJND 2" &TURNS 412 ENAMEL 

J 12 2v4" AIR -WOUND 134 4TURNS *I2ENAMEL 

K 6 23,4" AIR-WOOND 11/4 1 TURN *12ENAMEL 

OUTPUT 
CRYSTAL COIL AT COILt AT COILaAT 

L 
CRYSTAL 

BOM IN C G 80M ,. 

40 M 1B SECTION GRID A D H 80 M 

IN D H 
J 

40M 
80 M 

20 M 
lag SECTION 

i 
A E 

l'- rGRIDION B E J 40 M 

IOM- 1LTSECTION 
GRID 

8 F K 40M 

NOTE : AIR-WOUND COILS ARE SUPPORTED ON STRIPS 
OF VICTRON COIL G WOUND ON TCF FORM WITH BASE 
SAWED OFF FORM 15 SUPPORTED HORIZONTALLY ON 

VICTRON STRIP. 

rupling. For the latter type of operation 
a large value of grid leak must be used 
so that the tube will multiply efficiently 
On the other hand, for crystal opera- 
tion of the second section this high bias 
would increase the crystal current to a 
harmful degree. 
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Switch SW takes care of the situation. 
In its uppet position this shorts out the 
grid leak R1 when the second section runs 
as a crystal oscillator and cuts off the plate 
voltage of the first section. When both sec- 
tions of the 6A6 are employed the switch 
is thrown down, placing the 6A6 stages in 
the proper connections for this method of 
operation. 

The switch SW and socket L are so ar- 
ranged that it is impossible to operate the 
6A6 stages improperly. If the switch is 
thrown to the wrong position the unit will 
simply not work at all. 

If the unit is constructed according to the 
data given, the values of the components 
followed as indicated in the parts list, and 
the approximate layout followed, no trouble 
should be had in securing proper operation. 
It is important that the tank leads from 
the coils to their tuning condensers be kept 
as short as possible. It should be remem- 
bered that blocking condensers C2, C5 and 
C11 are part of their respective tank cir- 
cuits and the leads to them from their tun- 
ing condensers and coil sockets be kept as 
short as possible. The mechanical layout 
used on this unit makes very short leads 
possible. 

Figure 3 is the diagram of the 400 volt 
.supply. It will be noted in the parts list 
that the plate switch, SW2, is listed as 
being of the double pole type. The extra 
section is used, later, to switch the plate 
power of the 750 volt job. A remote con- 
trol socket is also shown. The unused 
prongs of this socket will later connect to 
the other section of the plate switch for 
simultaneous remote control of both power 
supplies. 

All four sockets necessary in the power 
supply are of the 4 -prong wafer type. All 
except that of the 5Z3 rectifier tube are 
on the back edge of the chassis. 

Parts Lists 
Low Power R.F. Unit 

Aerovox 
C -type 1650, .002 mica condenser 
C2 -type 1650, .002 mica condenser 
C3 -type 1650, .0001 mica condenser 
C5 -type 1650, .002 mica condenser 
C6 -type 1650, .0001 mica condenser 
C8 -type 1650, .002 mica condenser 
C9 -type 1650, .01 mica condenser 
Cll -type 1650, .002 mica condenser 

Birnbach 
4 type 478 white feedthru insulators, for link and 

modulator connections 
1 type 478J white acktype feedthru insulator, 

to mount link (L3) and L2 
1 type 431J white standoff insulator to mount 

plate end of L2 
2 -foot length of 6 wire cable type 176 (filament 

wires doubled) 
12 type 401 coil plugs 
25 -foot coil rubber -covered wire type 225 for fila- 

ment leads, etc. 
Roll No. 12 tinned wire type 1498 
IA lb. spool No. 20 DSC wire for winding L and 

Ll 
Roll No. 12 solid enameled wire type 492 

Bliley. 
2 type LD -2 crystals, one 80 -meter and one 40- 

meter, to desired frequencies 
Coto Co. 

RFC -type CI -11 125 ma. RF choke 
RFC1 -type CI -12 250 ma. RF choke 
RFC2 -type CI -11 125 ma. RF choke 
RFC3 -type CI -12 250 ma. RF choke 
1 type CI -45 control wheel assembly with No. 7 

indicator plate 
3 type CI -47 indicator plates, Nos. 2, 6, 1 

Hammarlund 
Cl -type MC -50 -S 50 mmfd. tuning condenser 
C4 -type MC -50 -S 50 mmfd. tuning condenser 
C7 -type MEX 3.30 mica trimmer condenser 

(see text for alterations) 
C10 -type MC -50 -SX 50 mmfd. double -spaced 

tuning condenser 
1 type S -5 5 -prong isolantite socket for crystal 
1 type S -6 6 -prong isolantite socket for L 
1 type S -4 4 -prong isolantite socket for Ll 
2 type SWF -6 6 -prong coil forms for L 
4 type SWF -4 4- prong coil forms for Ll 
1 type TCF coil form 

Irc 
R1- 50,000 -ohm 1 -watt carbon resistor 
R2- 10,000 -ohm 1 -watt carbon resistor 
R5- 5,000 -ohm 1 -watt carbon resistor 
R6- 10,000 -ohm 1 -watt carbon resistor 

Ohmite 
R -type 0202 500 -ohm 25 -watt wirewound re- 

sistor 

R3 -type 0217 15,000 -ohm 25 -watt wirewound re- 
sistor 

R -4 -type 0407 2,000 -ohm 50 -watt wirewound re- 
sistor 

Parmetal Products 
1 type 3679 Sy x 19 aluminum black crackle fin- 

ished panel 
1 type C -4526 17 x 3 x 10 cadmium -plated chassis 
1 pair type SB -73 brackets 

RCA 
1 type 6A6 tube 
1 type 807 tube 

Weston Instrument Corp. 
1 model 301 ma. 150 milli -amps. flush bakelite 

rectangular case meter with square type scale 
Yaxley 

J -type A -2 jack 
S \V -type 3242J switch 

M iscellaneous 
3 bar -type knobs 
1 4 -prong wafer socket (power connection) 
2 4 -prong cable plugs ( for power cable) 

400 Volt 250 Ma. Power Supply 
Coto Co. 

2 type CI -47 indicator plates Nos. 18 and 19 
Kenyon 

T -type T -216 power transformer 
Tl -type T -501 swinging choke 
T2 -type T -151 smoothing choke 

Ohmite 
1 type 0416 15,000-ohm 50 -watt bleeder resistor 

Parmetal Products 
1 19 x 10% type 3605 black crackle-finished panel 
1 type 15312 17 x 3 x 13 heavy-duty cadmiutn 

chassis 
1 pair type SE-713 brackets 

RCA 
1 type 5Z3 rectifier tube 

Miscellaneous 
S \V1- single -pole single -throw toggle switch 
SW2- double -pole single -throw toggle switch 

(see text) 
l AC flush receptacle for 115 -volt line input 
4 4 -prong wafer sockets 

Aerovox 
Cl -type GL5 dual 8 -S mfd. electrolytic (with 

2 sections in series) 
C2 -type GL5 dual 8 -S mfd. electrolytic (with 

2 sections in series) 

21 -Tube Receiver 
(Continued from page 347) 

ceiver's sensitivity was great enough to use 
it for even extreme DX. Its sensitivity 
on these bands in the sharpest position was 
equal to that of some standard communi- 
cations receivers. We made a number of 
tests which further indicate its selectivity 
by rebroadcasting amateur transmissions on 
frequencies very close to that of the 1 

kilowatt transmitter used. The reports on 
fidelity of these rebroadcasts were reported 
as excellent by other amateurs. Using 
this set as a receiver, amateur stations in 
India, Japan, South America, and Australia, 
as well as Africa, were logged on phone. 
The receiver also incorporates a 5 -meter 
standby band on which only local signals 
were received. This band was rather in- 
sensitive. 

And now a few words about operation. 
The set is equipped with microphone con- 
nections so that it may be used as a 
P. A. high- fidelity system. It also has 
a very satisfactory method for connect- 
ing a phonograph. Tuning in with a single 
main dial is easy and the rocker action 
for the dual speed control on this dial is 
an excellent idea. You simply turn the 
dial slightly past the band on which you 
want to receive and then on turning it 
back the tuning action becomes very, very 
slow for accurate dial settings. Expansion 
can be increased to the desired amount 
by a separate pointer. Any variety of 
sound reproduction can be obtained (ac- 
cording to listeners' tastes) by the two 
tone -control pointers, one of which regu- 
lates and highs and the other taking control 
of the amount of bass response. The in- 
corporation of the 18 -inch speaker in its 
new "infinite -baffle" cabinet produces a 
tonal effect for the complete frequency 
range of sounds. The appearance of the 
chromium cabinet with its artistic colored 
dial is unique and modernistic. Any one 
should be proud, and we think lucky, to 
have such a receiver in their home. 
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Here's the Tube Comple- 

ment Book You've Been 

Waiting For So Long! 
Servicemen have been waiting a long time 
for any Tube Complement Book. Now 
they can get -not just "any" Tube Corn - 
plement Book -but a big, 168 page man- 
ual. so far as we know the most complete 
and unabridged book of its kind ever 
printed -and it costs you exactly a quar- 
ter. 
Just look at what two bits brings you: 

1. Tube complement listings for 
10,386 models. 

2. Listings for 259 companies. 

3. Most complete compilation 
of i -f peaks available. 

4. Helpful articles on tube sell- 
ing, etc. 

5. Names and addresses of all 
active radio receiver manufac- 
turers. 

6. And many other features, too 
numerous to list. 

Yes sir! Two bits brings you dividends 
at the rate of 1000 %, in the form of time 
and money saved. And time and money 
saved is time and money earned. 

Earn yourself some extra time and some 
extra money. Send 25c and the coupon 
below for your copy of the Sylvania Tube 
Complement Book. Or see your local 
jobber: he may be able to supply you. 

SYLVANIA 
SET -TESTED RADIO TUBES 

Also makers of famous Hygrade 
Lamp Bulbs 

HYGR4DE SYLVANIA CORPORATION 
Emporium, Pa. RN-127 

Enclosed please find 25c. Send me my 
copy of your new Tube Complement Book 
right away. 

Name 

Address 

City State 
Dealer Service Man 
Amateur Experimenter 
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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 quick 
"sure- tire" 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 

IS ....7'9 

.: 

19 

<h; áa .x--',;j 

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 -127, Chicago, Ill. 

RADIO TRAINING ASSN. of AMERICA 
Dept. RN -127, 4525 Ravenswood Ave.. Chicago, III. 
Gentlemen: Send me details of your Enrollment Plan 
and Information on how to learn to make real money 
In radio quick. 

Name 

Address 

City State 

announces a complete fine of 

TRANSMITTING CAPACITORS 

OIL - PAPER 
and 

MICA TYPES 

o 
Write for Complete Catalog 

SOLAR MANUFACTURING CORP 

599 -601 Broadway, New York, N. Y 

RADIO 
JUST OUT! 

AMATEUR 
COURSE 

from iñ ` ... 
a WYE 

"RADIO AMATEUR COURSE" 
by Geo. W. Shuart. W2AMN 

The FOUNDATION of an Amateur Radio edu- 
cation. 148 pages. 150 illustrations with diagrams, 
printed an heavy coated paper. 

Tite book that erery beginner 

50 NEEDS. 
If your dealer is sold out, 

send 
your order to 

at your radio SHORT WAVE S TELEVISION 

supply dealer. 99 H Hudson St., N. Y. City 

EVERY RADIO OPERATOR 
WISHES HE'D BOUGHT HIS MAC KEY LONG AGO! 

New 1938 DeLuxe Semi -Automatic MAC KEY -only $9.50 
New 1938 Standard Model Semi -Auto. MAC KEY $7.50 
MAC STRAIGHT KEY. Best Ever. Real Balance $1.50 
MAC OSCILLATOR. Tone and Frequency Control. Just $4.50 
MAC PRACTICE SET....$2.95 MAC HUMMER $1.50 
MAC AUTO -Finest Electrical Transmitter- only.....$69.30 

T. R. MCELROY -175 Congress St.. Boston, Mass. 
WORLD'S CHAMPION TELEGRAPHER 

RADIO NEWS FOR DECEMBER, 1937 

CALL SIGN: 
QU 

J O C K 
No,- 
No. 2. 

No.1. 
No.2. 

to your ent g up 
please verify that your "Ception is corre 

These recording reports serve as good reference 
of radio. 

Trusting to be favoured with your further informatio 
Yours truly, 

Nagoya 

7s© kC 
99oltC 

w are 

it to stuffy the ace 

AGOYA 

Central Bro asting Station 

THE DX CORNER 
(For Broadcast Waves) 

S. GORDON TAYLOR 

FTER reviewing the activities of the 
broadcast band DX corner the ten- 
tative conclusion has been reached 

that possibly the most important service 
that it can render DX'ers is to publish 
each month as complete a list as possible 
of special DX broadcasts and periodic DX 
broadcasts. 

Arrangements are being made with the 
various DX clubs to obtain advance notice 
of their specials and in addition obser- 
vers are invited to include in their re- 
ports notice on all specials which they may 
hear announced over the air. With this 
sort of cooperation we can make the DX 
calendar all comprehensive. 

It is the plan in publishing the DX 
calendar to indicate the club or organiza- 
tion to which each program is dedicated. 
This will provide helpful publicity to the 
individual. clubs. 

WJBO Ultra Special 
The new WJBO, with a power of 500 

watts on 1120 kc., is putting on a special 
RADIO NEWS program on Sunday morning, 
December 5 from 2 -4 a.m., E.S.T., as was 
announced in the DX corner last month. 
This should be a distinctly attractive 
and entertaining program. This present 
issue will not reach readers until after 
the December 5 date but it is urged that 
those who heard the program be sure and 
write to observer Wilbur T. Golson, Chief 
Engineer of this station, if you like the 
program. 

Other similar programs by WJBO will 
be dedicated to RADIO NEWS on the first 
and fourth Sunday of each month 
throughout the season. These are all at 
the same hour and all are crammed full 
of swell entertainment with plenty of DX 
tips. 

DX Calendar 
Below are given lists of special DX 

broadcasts. The initials following an item 
indicate the organization to which the pro- 
gram is dedicated and where a RADIO NEWS 
special has been arranged for by an Ob- 
server, his name is given in the schedule. 

Don't fail to tune in the RADIO NEWS 
specials on this list and as many others as 
possible -and above all, don't fail to report 
to each station tuned in, giving them as 
much information as you can concerning 
their signal strength, fading, quality, etc. 
Where verifications are desired it is always 
desirable to enclose return postage. 

Hours shown are Eastern Standard Time 
and are all a.m. unless otherwise indicated. 
Day Hour Ka. Call State Kw. Club 

November 
7 2-4 1120 WJBO La .5 

8 4-5 1170 2NZ 
11 1:30-7:30 1060 WJAG 
28 2-4 1120 WJBO 

R. News, 
Colson 

Australia 2 UDXC 
Nebr 1 URDXC 
La. .5 R. News, 

Golson 
December 

5 2 -4 1120 WJBO La. .5 R. News, 
Golson 

8 2:40-3 1240 WKAQ P. R. 1 R. News, 
Sahibach 

11 5.40 -6 1310 KXRO Wash. .1 R. News, 
Sahlbach 

26 2 -4 1120 WJBO La. .5 R. News, 
G oison 

Periodic 
ays - 

9:15 -9:30 p.m., 690 kn., CJCJ, Calgary, Alta., Canada, .1 kw 
News) (tips). 

Wednesdays- 
12:30 a.m., 1390 kc., KOY, Phoenix, Ariz., 1 kw. (tips). 
Saturdays- 
1 -1:10 a.m., 1390 kc., KLRA, Little Rock, Ark., 1 kw. 
Sundays - 
12:45-1 a.m., 1280 kc., KLS, Oakland, Calif., .25 kw. 

(URDXC) (tips). 
2:45 -3 a.m., 1010 kc., CKWX, Vancouver, B. C., Canada, 

.1 kw. 
3-3:30 a.m., 1410 ko., CKMO, Vancouver, B. C , Canada, 

.1 kw. 
3:30 -3:45 a.m., 570 kc., KMTR, Los Angeles, Calif., 1 kw. 

(tips). 
Monthly - 
Ist day of month, 3-4 a.m., 1260 kc., WTOC, Savannah, Ga., 

1 kw. 
1st Sunday of month, 4 -4:30 a.m , 1340 kc., KGDY, Huron, 

S. Dak., .25 kw. 
2nd Tuesday of month, 5 -5:30 a.m., 1370 ke., KRMC, 

Jamestown, N. Dak., A kw. 

(Continued on next page) 

A PRIZED POSSESSION 
Verifications from trans -Pacific sta- 
tions are not too numerous among 
DX'ers in the Eastern U. S. -but here 
is one earned by Observer Thomas 
Black who does his DX'ing at Pittston, 

Pennsylvania. 
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Another Monitor Schedule 
The Commercial Radio Equipment Com- 

pany makes precision frequency measure- 
ments on 275 stations each month and the 
following list is the schedule of special 
transmission made each month for this pur- 
pose. These transmissions are in addition 
to the regular F.C.C. monitor schedule 
transmissions. All hours are A.M., E.S.T., 
and this schedule is provided through the 
courtesy of the above named concern: 

Call 

KTSA 

WRR 

KLAR 

KBIX 

KWOS 

KWBG 

KNOW 

WACO 

WPAY 

KSAL 

WGRC 

KVGB 

WPAD 

WJAG 

KPOF 

KGFW 

KADA 

WBBZ 

WSUI 

Location Kc. 

San Antonio. Tex. 550 kc 

Dallas. Texas 1280 kc 

Carlsbad, N Mex. 1210 lee. 

Muskogee, Okla. 1500 kc. 

Jefferson City, Mo. 1310 kc. 

Hutchinson, Kans 1420 kc. 

Austin, Texas 1500 kc. 

Waco, Texas 

Portsmouth, Ohio 

Salina, Kansas 

New Albany, Ind. 

Great Bend, Kans. 

Paducah. Ky 

Norfolk, Neb. 

Denver, Colo. 

Kearney, Neb. 

Ada, Oklahoma 

Ponca City, Okla. 

Iowa City, Iowa 

1420 kc. 

1370 kc. 

1500 Ice. 

1370 kp 

1370 kc 

1420 ko. 

1060 kc. 

880 kc. 

1310 kc. 

1200 kc. 

1200 kc. 

880 kc. 

Monthly Schedule 
(A.M.. E.5 T 

1st Monday. 1:00 to 
1:15 
1st and 3rd Tues 
days, 1:00 to 1:30 
1st Tuesday. 5:00 
to 5:30 
1st, 3rd, 4th Tues- 
days, 5:30 to 6:00 
1st Wednesday, 
2:00 to 2.30 
1st and 3rd Wednes- 
days, 6:30 to 7:00 
1st Friday morning, 
1:45 to 2:15 
1st Friday, 1:45 to 
2:15 
1st of every month. 
4:00 to 4:30 
1st Saturday, 2:30 
to 3:00 
6th of every month, 
3:30 to 4:00 
7th of every month. 
3:00 to 3:30 
7th of every month, 
3:00 to 3:30 
2nd Friday, 1:30 to 
2:00 
2nd Friday, 2:15 to 
2:45 
15th and 29th of 
every month, 6:00 
to 6:30 
25th or every 
month, 2:45 to 3:15 
29th of every 
month, 6:00 to 6:30 
Wednesday pre - 
reeding 1st Satur- 
day, 1:30 to 2:30 
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0,!-Rexvsf. 
N`..CO metson 

NEVER OFFERED BEFORE An opportunity 
to earn missions, by becoming 

earn 
up to $100 weekly in com- miss community, a 1IODELL representative 

in 
op- 

portunity 3, without any investment. This op RADnit is open to live wire SERTICElIEV- SALESI11E1\,- oIGE_\;TS 
everywhere. No 

experience is necessary. Thousands of men located 
in cities, towns, hamlets throughout found the \IODELL Jhout the world h their letters O plan so simple and effective, daily, We give and thanks wive you every are pouring in of your owls. Territory y kind 

being 
assistance in developing and building up 

now being allotted is spare time men. Rush 
permanent business details and our big 44 coupon below for full page catalog. 

Write 6/I1/ b Li Today 
Since AGENCY DIVISION 
1889 CORP. Dept. G -8 

AGENCY DIVISION, DEPT G -8 
CHICAGO, ILL. I ATLANTA, GA. NEW YORK, N. Y. 

56 W. Washington St. 57 Forsyth St. 58 Cortlandt St. 

r 
1 MODELL'S- Agency Division, Corp, Dept. G -8 

1 

1 

1 

11 

Gentlemen: 
CERTAINLY I'm interested in representing your 

Company in my community. Send me FREE your 
44 page New 1938 Radio Catalog and full particulars 
how to make money. 

NAME 

ADDRESS 

CITY .. STATE. 

itoAEDGE 511 gio . E 

-In an ama g ewsuPAEME 
SIGNAL GENERATOR! 
Supreme's newest contribution to radio science -the new 
581. Signal Generator! Full of the outstanding precision 
features found only in laboratory types selling as high as 
$600! Over 8 feet of actual scale length! New razor -edge 
shadow tuning eliminates all possibility of Parallax error! 

Includes an all -wave R. F. oscillator -125 K. C. to 60 

MC; a 400 cycle modulating oscillator, a beat frequency 
audio frequency oscillator, an electronic frequency modu- 
lator or "wobbulator ", and dozens of other exclusive, out- 
standing Supreme features. Complete with four tubes, 
shielded dummy antenna, calibrated screen for 3" C. R. 
tube and accessories. Dimensions: 14"x10 3"x6 %". 

(ABOVE) MODEL 581 Signal Generator - Dealer's Net Wholesale Cash Price, $54.95. 

On S. I. C. Payment Plan: $6.00 Cash and 10 monthly payments of $5.44. 

SOLD ON SUPREME S. I. C. TERMS -THE WORLD'S EASIEST INSTALLMENT TERMS. WRITE FOR LITERATURE DESCRIBING COMPLETE SUPREME LINE. 

SUPREME INSTRUMENTS CORP. 
GREENWOOD, MISSISSIPPI, U. S. A. 

EXPORT DEPT., ASSOCIATED EXPORTERS CO., 145 W. 45th STREET, NEW YORK CITY, CABLE ADDRESS: LOPREH, NEW YORK 
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E. H. RIETZxE `.... fA- PRES. OF CREI 

Is Radio .. . 

Just A Job to You? 
If you can equip yourself with the 
necessary training Radio can 
offer you an excellent future. Contin- 
uous new developments have created 
a need for technically trained men, 
who have kept their knowledge up 
with Radio's fast pace. 

YOU CAN'T BLUFF YOUR WAY 
CREI courses are planned only for 
serious- minded men who know that it 
takes Training to qualify for and to 
hold ,the big jobs and salaries that go 
with them. Let us suggest the course 
best suited for you and the easy ways 
of paying for it. 

Your FREE COPY Is Ready! 
"THE C. R. E. I. 
TESTED PLAN" 
For a Future in Practical 
RADIO ENGINEERING 
"Where do you go from here?" 
Write today for your copy -it 
will open a new future for yea 
in Radio -Write to- 

CAPITOL. RADIO 
ENGINEERING INSTITUTE 

Dept. RN -12 

WASH. D. C. NEW YORK 
14th and Park 29 Broadway 

Road, N.W. 

TkÏAP 
BALLAST TUBES 

(Resistor Units) 

NOW AVAILABLE FOR REPLACEMENT 

Assortment No. 1 Consists of 
50 Units (Assorted Types) Glass and Metal 

of Fast -Selling Numbers 

Assortment No. 2 Consists of 
100 Units (Assorted Types) Glass and Metal 

Other Types Supplied on Request 

ALSO A COMPLETE LINE OF 
RADIO RECEIVING TUBES 

A PROFITABLE LINE TO HANDLE 

TRIAD MFG. CO., Inc. 
PAWTUCKET RHODE ISLAND; 

THE QUALITY NAME IN RADIO 

A NIFTY GIFT 
For. Boys from 7 to 70 
A whole shop full of tools 
in one. Grinds, polishes, 
routs, drills, cuts, carves, 
sands saws, sharpens, en- 
graves. Uses 200 accesso- 
ries.Plugs in any socketAC 
orDC110V, 13,000r.p m f;_t `. For 

Get A Demonstration Faster 

atHardware,Dept.Stores; Better Jobs 

Tool Dealers or order on CRAFTSMAN lODayMoney- BackTrial. Project Book $10.75 and up postpaid,3 'Plesuro and Profit with ok Accessories Free. De Luse des. "Easy orkingplansfoar mak- Model$18.50, with 6 Ac- ;,, g many interesting and unusual 
cessories. Catalog Free. projects 25a, stamp. or corn. 

CHICAGO WHEEL & MFG. CO.,1I I W. Mourne SL Dept. AR, Chicago 
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AT YOUR DEALER'S 
NEW RADIO PRODUCTS 

(Continued from page 335) 

het. with a timing range from 530 to 1720 
kilocycles. The refinements include a large 
easy -to -read dial, the new "Magnetite" core 
i.f. transformers, and a cabinet of pleasing 
design that lends itself to the decorative 
mode. The tubes include a 6A7, a 6D6, a 
75, a 41, and an 80. 

Aerial Kits 
A new line of antenna systems for every 

purpose and purse put up in a handy kit 
form has been announced by Technical Ap- 
pliance Corp. The model 400, a low price 

kit shown in the illustration is a self - 
selecting noise -reducing system for both 
broadcast and short -wave reception. There 
are other higher priced kits for maximum 
signal pickup with minimum background 
noise. The Taco master antenna system is 

produced for special radio outlet require- 
ments of apartment houses, hotels and 
other large buildings. 

Announces Two New Radio 
Batteries 

The Electric Storage Battery Co. has just 
brought out two new radio storage bat- 
teries for the owners of 2 -volt battery re- 

or more cabinets can be bolted together to 
form a continuous panel. There is a large 
drawer at the bottom for accessories. The 
measurements are: 22% inches high by 16 
inches wide by 7% inches deep. 

Tiny New Velocity Mike 
The Amperite Hand -I -Mike, said to be 

the smallest velocity type microphone ever 

made, is available with either a high or 
lcw impedance type output transformer. It 
can be used as a hand or desk microphone 
or installed on a regular floor stand. As 
its name implies it is designed to be a 
handy microphone for many purposes. Its 
response is rated flat from 60 to 7500 
cycles per second and an output 3 db 
below the standard size velocity transmitter. 

A Good Idea 
Illustrated below is the Recton, a corn- 

pact record player complete with a self - 
starting motor and a high -fidelity crystal 
pickup. The entire mechanism is attached 
to a panel which automatically slides out 

ceivers. The type 2R -160 has nineteen 
plates per cell and is rated at 160 ampere 
hours; type 2R -105, with thirteen plates 
per cell, is rated at 105 ampere hours. 

Attention Servicemen 
The Triplett laboratory test -bench panel 

offers facilities for a complete service labor- 
atory. They are adaptable to any Triplett 
master or dc luxe line tester. The model 
1403 panel shown here accommodates one 
de luxe and two master units. The instru- 
ments can be easily removed for field use. 
Three cabinet styles are offered and two 
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to permit adjustment of the record and 
the pickup. It is equipped with a volume 
and a speed control and there is a special 
lever attachment on the pickup to facilitate 
placement of the record. It employs a 12- 
inch turn -table. The attractive walnut cabi- 
net measuring 9 by 15 by 17 inches is 
ideally suited both for size and style for 
placement below a midget radio or on top 
of a console. It is available for a.c. or 
a.c. -d.c. operation. 

Operates Under Water 
Before the Condenser Products Co. in- 

troduced their new "Glassmike" condenser 
it was subjected to very rigid tests. A num- 
ber of condensers were actually operated 
under water as shown in the illustration 
with no apparent electrical or mechanical 
changes. It is generally agreed that the 

principal cause for failure of fixed con- 
densers lies in the effect of humidity. In 
the "Glassmike" the condenser cartridge is 

contained in a glass tube, which is sealed 
with a special compound bearing the name 
of "Hillite." This compound adheres per- 
manently to the walls of the tube prevent- 
ing moisture seepage between it and the 
glass. The plates are tinfoil, not aluminum, 
and are contacted by flat helical pigtails 
which actually become part of the plates. 

Saves Time and Labor 
Centralab has a new universal control to 

effect speedy replacement in 95 percent of 
auto radio volume control jobs. These 
controls are available with or without 
switch in resistance values of /, /, 1, and 
2 megohms. All are tapped for tone com- 
pensation -the tap can be omitted if de- 
sired. They are made with / inch 
diameter shaft 3 inches long, slotted for 
entire length. Hinged shaft insert makes 
duplication of either slotted or tongue 
type shafts easy. The controls without 
switch are assembled with a slip clutch 
shaft, an important feature for those cases 
where the on -off switch is in the remote 
control head. Switch type units are fur- 
nished with double pole single throw 
switch. The case diameter is slightly over 
one inch. 

5 -Tube Superhet 
This is the latest Emerson model R167 

table -type receiver which covers both the 

standard broadcast band and police and 
amateur ranges. Its rated power output is 

3 watts. It has automatic volume control, 
and uses a 6 / -inch. dynamic type speaker. 

Iron Core Transformers 
A new group of iron -core i. f. trans- 

formers designed to provide extremely high 

pOCr 

yE? WESTON 
Model 697 

VOLT -OHM- 
MILLIAMMETER 

gain per stage with a high degree of selec- 
tivity, were recently introduced by the 
Hammarlund Mfg. Co. The core is made 
from a finely powdered high permeability 
magnesium alloy. This specially developed 
core is said to afford a great increase in 
inductance thus permitting a reduction in 
the number of winding turns and conse- 
quently reducing eddy current losses. The 
transformers are tuned to 465 kc. and can 
be used with all tubes normally employed 
in i.f. amplifiers. Their overall size is 4/ 
inches high by 134 inches square. 

Easy Tuning- Keynote of 1938 
Receiver Line 

This attractive Philco model 38 -3XX 
nine -tube, triple -range superhet features an 

inclined control panel to permit easy tun- 
ing, whether the operator is in a standing 
or sitting position. Other advances include 
automatic tuning, band spread dial with 
stations named and located in color, con- 
cert grand electro- dynamic speaker, and 
noise -excluding signal amplifier. 

Coaxial Cable 
To meet a long felt want in the radio 

industry for an efficient and reasonably 
priced coaxial cable the Transducer Cor- 
poration has just brought out their new 
"Co -X" cable. A few of the many uses 
for coaxial cable include transmission lines, 
antenna lead -ins, connecting lines between 
photo -electric cells and amplifiers, for con- 
necting measuring instruments where high - 
frequency losses or conductivity losses must 
be reduced to a minimum, aircraft installa- 
tions, etc. In short, any case in which 

(Turn to page 384) 

Here's a convenient, pocket -size radio test 
instrument ... but one that is made to the 

same standards of accuracy and depend. 
ability as the larger , WESTON instruments. 
Nothing has been sacrificed to achieve this 
small size. The ranges provided, too, are 

complete for radio servicing: 
Voltage Ranges: AC and DC- 0.7.5; 0.15; 
0.150; 0 -750 

Current Ranges: DC only 0.7.5 and 0.75 
milliamperes 
Resistance Ranges: 5000 -500,000 ohms full 
scale; 35-3500 ohms center scale 

Size: 5ÿß'x 33/4"x 34ß:" 

Model 697 is a most convenient tester to 

carry on service calls ... a cinch to handle 
on the bench or around the shop ... yet it is 

extremely low. priced for a sturdy, depend- 
able WESTON instrument. Model 697 and 
other pocket -size WESTON testers should be 
included in every serviceman's kit. Be sure 
you have full information. Return the cou- 

pon today. 

WE ST N 
risinfiJZeyIir 

Weston Electrical Instrument Corporation 
615 Frelinghuysen Ave., Newark, N. J. 
Send complete information on Pocket Size Testers. 

Name 

Address ___- .. 

City State 
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he AtAPE RITE 
VELOCITY 

W'tiNEW DESK STAND 
Ideal for desk, pulpit, footlights, ban - 
quets. Leaf spring suspension acta as 
shock absorber STAND ONLY . 

LIST $4.00 NAME PLATE with call 
letters ... LIST x2.00 

MICROPHONES: Model RBHn (High 
Imped.): or RBMn (200 ohms) with 
tble connector 6 switch . LIST 
542.00 Models RBSn, RSHn, with 
switch only ... LIST x02.00 

NEW "HAM MIKE" 
No Peaks! No Splashing) Real 
Broadcast Quality! RF Choke Cir- 
cuit included in microphone. Out - 
put, -68 db. Operates directly into 
grid. MODEL HAM (High hoped.) 
or MODEL HAL (200 ohms) ... Gun- 
metal. LIST $22.00. Chrome LIST 
$23.00. Price includes Hain Desk 
Stand. Call Letters. and 6 feet of 
cable. 

MODEL RAL $22.00 LIST 
A popular Amperite Velocity of 
very high excellence. Used for both 
speech and music. No peaks. Flat 
response over audible.range. Out - 
put,-68 db. Triple shielded. Shock 
absorber, swivel bracket. MODEL 
RAL (200 ohms); or MODEL RAH 
(2000 ohms) high impedance . . . 

FREE: Window Decal 
& Window Display 

AMPERIT£C. 561 BROADWAY. N. Y 

CODE LICENSE 
1/1,/ 

in 

2 THE TIME 
with 

CANDLER TRAINING 
Already the short -cut In professional speed and 
accuracy, the Candler System is now improved 
50 %p! Candler can save you months of labori- 
ous practice. You'll learn to receive and send 
code as easily as you read and talk. You have 
the most amazing opportunity in all code his- 
tory! Today can be the beginning of your radio 
career! Get the surprising facts. Write today) 

FREEBook of Facts 
Write Today! 

CANDLER 
SYSTEDi CO. 

Dept. N-12 
Asheville, N. C. U. S- A. 

IF IT'S TOUGH -DON'T CUSS 
Turn To RADIO-KINK-AIDS 
Practical Repairs For Over 
3000 Hard -To -Fix Radios. 

Just pull out the card corresponding to the name 
and model of the set you are repairing, and there 

you have listed the 
service troubles found 
in that radio and how 
to fix them. Yes it's 
as simple as that. 

ONLY 

195 
COMPLETE WITH 
METAL CABIN ET 

FREE Write for Bulletin RN -12 
and Sample Card 

Tear out this ad, write your Name and Address in the 
margin, send $1.95 and we will send outfit at once. 

Vehicle Speaker 
Requirements 

BY KAY;\IOND P. ADAMS 

IT would seem quite in keeping with 
present radio interests to point out and 
review the general requirements which 

a speaker must meet for service on cars 
and boats. 

First and last, the mobile installation 
depends, for tube filament and power 
pack driving voltage, upon a storage bat- 
tery delivering 6 or 12 volts. Whatever 
the total drain of filaments and power 
pack, logic suggests a practical extreme in 
economy of current drain. Even minor 
reductions in drain are desirable, particu- 
larly when they may be effected without 
decreasing receiver efficiency. 

The field -coil energized dynamic, gen- 
erally designed for 6 -volt operation with 
approximately a 6 -ohm field, draws a full, 
unnecessary ampere. We cannot afford 
this extra pull -not even on a car battery 
which, however much it remains under 
conditions of constant charge, must handle 
lights, horn, starter, electrical odds and 
ends -plus the modern 6 or 7 -tube super - 
het. 

The modern permanent- magnet repro- 
ducer, provided with a self- energizing 
field unit of light weight, small physical 
structure, high magnetic density and tre- 
mendous coercive force, suggests itself as 
the ideal vehicular unit not only because it 
relieves the battery of unnecessary drain, 
but also because its field generates no heat. 
The magnetic speaker may be satisfactory 
in certain cases and electro- dynamics are 
acceptable where battery current limita- 
tions are not important but the perma- 
nent- magnet dynamic as available today 
has become the most practical of all 
reproducers for automotive and similar 
operation. 

Appearance and physical dimension are 
important these days, of course. A speaker 
for car radio service must be so built that 
it will fit into the available spaces suitable 
to reproducer installation and operation, 
and the case must be so designed and 
constructed that it will harmonize with 
existing interior treatments. An example 
of those which are now available and 
which will match up well with upholstery 
and fittings in cars is the Wright -DeCoster 
"Nokoil" permanent -magnet speaker shown 
in the illustrations. Finish here is soft 
taupe suede, with black grill, and chrome 
relief. What holds for the average car - 
radio job holds as much, these days, for 
certain low -power P.A. installations -par 
titularly those set up in passenger -type 
cars and small panel trucks. 

The reproducing unit in a good vehicle 
speaker should have protected parts. A 
non -magnetic shell is desirable. The mag- 
net, whether it be self or field -coil 
energized, naturally draws to it small bits 
of magnetic metal. These collect on mag- 
net and transformer and do their greatest 
damage near the voice coil, where they 
cause misalignment, scraping and loosen- 
ing. Dust and oil splatter likewise do 
their additional share in causing speaker 
trouble. - 

Protection of metal parts is of import- 
ance, and it is wise policy to make sure 
that your vehicle speaker frame and simi- 
lar assembly pieces are adequately rust 
proofed as constant out -of -door service 
implies the use of the speaker under 
severe atmospheres and extreme weather 
conditions. 

Where the atmosphere is salt or humid, 
such as that encountered in seashore and 
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tropical service, particular efforts must be 
made to protect the transformer, cone 
and voice coil from moisture absorption 
and saturation with consequent electro- 
lysis or corrosion, lowered insulation 
resistance and warpage. 

The average watercraft job is very sim- 
ilar to the typical car -radio assembly, 
derives its operating power from the usual 
storage battery, and in various circuit and 
constructional details follows general auto 
set design principles. Economy of opera- 
tion is especially necessary because the 
battery is not generally subject to constant 
charge during set operation. Good appear- 
ance, small size, high power handling 
ability and good tone quality all remain 
requirements of no mean dimension. 

However, and it's a "however" which 
carries a whale of a lot of meaning--the 
seafaring reproducer must be especially 
prepared for marine service. A metal 
case, of itself, will afford little protection 
against the effects of humid atmosphere! 
The thing we must do is to see to it that 
the speaker is built for adequate protection 
of individual parts. All metal parts must 
be cadium plated, to prevent corrosion and 
these plated parts may well, for additional 
security, be further protected by a couple 
of coats of high -grade marine lacquer. 

The output transformer must use thor- 
oughly impregnated coils and must be 
sealed with a heavy wax coating. Other- 
wise, moisture will penetrate, endangering 
insulation and, once inside the transformer, 
may go into chemical combination with 
impurities dissolved from the insulating 
bodies, causing rapid corrosion of coil 
windings and connections. 

And if extremely humid atmospheres 
alone will ruin a transformer, what about 
atmospheres which are not only charac- 
terized by high moisture but may have a 
high salt content? It is altogether possible 
that moist sea air may bring salt with it. 
We cannot consider the fact that there 
might be times when dry hot atmospheres 
will remove this moisture. The salt can't 
dry out with the water. It's left as a 
conductive, ruinous deposit to carry on its 
destruction. 

If a field coil is present it must be 
similarly impregnated and wax coated. 
Inasmuch as the "Nokoil" type of speaker 

(Continued on next page) 

Movie Sound 
(Continued from page 338) 

Acoustics" and the publications of the 
Professors Sabine, father and son. In 
addition to the circular previously men- 
tioned, the Bureau of Standards has 
several others of considerable interest. 
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has no field coil it offers this additional 
and definite advantage for marine service. 

The voice coil will give trouble unless 
certain precautions are taken. Moisture 
may cause shorted turns. Moisture and 
salt may eventually ruin it. Salt alone 
left as a deposit will disturb the centering, 
upset the impedance and wreck tone 
quality and power handling ability. There- 
fore, a voice coil protecting shell is neces- 
sary, with the shell itself suitably weather- 
proofed. 

The cone which is of soft, fibrous con- 
struction and is blotterlike in its natural 
tendency to absorb moisture must be 
weatherproofed on both sides. A cone used 
in a marine speaker and unprotected 
against humid atmospheres will soften. 
Drying will simply warp it., so that 
accurate centering of the voice coil will 
be made impossible. 

Test Oscillators 
(Continued from page 334) 

was built two years ago with a view to 
satisfying future requirements as to ac- 
curacy, as well as present day standards. 

It is essentially a primary standard, and 
is installed and maintained by the lab- 
oratory, the frequencies being "piped out" 
to the various departments of inspection 
and calibration by means of shielded trans- 
mission lines. 

The master unit is shown in Fig 1. The 
second panel from the top contains a tern - 
perature controlled crystal, oscillating at 
100,000 cycles (100 kc.) . This unit is the 
heart of the whole instrument, but means 
are yet necessary to be certain that the 
crystal circuit operates on frequency at all 
times. 

This is done by a series of master vibra- 
tors and a clock circuit. Three of these 
units are shown in the photograph, al- 
though a fourth one has been added for 
greater stability, since the taking of this 
picture. These vibrators operate at 10,000 
cycles, 1,000 cycles, 250 cycles, and 50 

cycles respectively. 
The output of the 50 cycle multivibrator 

is filtered in the lowest panel, and the 
output is amplified to sufficient power to 
run a clock designed to keep correct time 
on a 50 cycle power line. This clock is 
mounted in the center of the uppermost 
panel. Beside it is a standard 60 cycle 
clock which operates from the same power 
line which supplies the complete assembly. 

Two methods are used to determine the 
frequency of the crystal to the desired 
accuracy; checks of the clock time against 
observatory time signals from Arlington, 
and checks of harmonics of. the crystal 
oscillator against the standard frequency 

transmission of WWV. Periodic checks of 
frequency against WWV never show a 
discrepancy greater than two parts in a 
million. This is a very satisfactory degree 
of accuracy for factory calibration, but 
further equipment is necessary to make 
this fundamental frequency available for 
the numerous purposes for which it is 
used by the calibration department. 

It was previously mentioned that the 
multivibrators operate at 10,000, 1,000, 
250, and 50 cycles. Since these frequencies 
are already available in the primary 
standard, they are individually filtered and 
carried to the inspection department 
through transmission lines for the calibra- 
tion of audio frequency oscillators of 
various types. In the case of the 10,000 
cycle factory signal, six separate amplifiers 
are used in order that the various factory 
test positions may cause no interference 
with one another. 

The audio frequency calibrating position 
is shown in Fig. 2. The four transmission 
lines can be seen coming into the unit. 
An oscillograph tube is mounted at the 
side of the cabinet and is arranged with 
suitable controls, so that the output of 
audio frequency oscillators can be com- 
pared with any of the test frequencies 
by means of Lissajous' figures or gear pat- 
terns on the cathode -ray tube. By the 
use of harmonic and submultiple relation- 
ships, practically any frequency in the 
audio spectrum can be determined with 
the same accuracy as that of the primary 
standards. 

Modulation Meter 
(Continued from page 349) 

Two terminals are provided for connect- 
ing a pick -up coil which is coupled to the 
final tank circuit of the transmitter. This 
may be an untuned coil of a few turns or 
may be a coil and condenser tuned to the 
frequency of the transmitter. Coupling to 
the tank may be obtained by placing the 
pick -up of the coil close to the tank or by 
use of a link. The type of pick -up coil 
and the method of coupling depend largely 
upon the amount of power used in the 
transmitter. In the case of the low -power 
transmitter, more effective coupling is 
required and may be rather critical where- 
as with high power, loose coupling will be 
adequate. 

To check the percentage of modulation, 
the "read" switch is set in the "carrier" 
position and the "adjust carrier knob" is 
adjusted until the pointer on the meter 
rests on the position marked "carrier" 
on the meter scale. The `read" switch is 
then thrown to the "% mod." position. 
Thereafter, as the transmitter is modulated, 
the meter will show the modulation per- 
centage directly. .k third control on the 
panel permits analysis of the modulation 
by providing separate checks on the posi- 
tive and negative peaks. The meter scale 
calibration extends from zero to 120 %. 

If hum is present its level is determined 
by reading the meter directly with no 
sound entering the mike. R.f. harmonics 
and their amplitude in respect to that of 
the fundamental carrier of the output can 
be measured by tuning the pick -up coil to 
the desired harmonic with the "read" 
switch in the "carrier" position. The meter 
reading, divided by 100 gives the value of 
this particular harmonic in terms of per- 
centage. 

By using a device of this type, and 
keeping an eye on it during transmission 
periods, it is possible to maintain modula- 
tion at or below 100 %, even avoiding the 
variations which so frequently result when 
the operator leans toward or away. 
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AMAZINGLY NEW 

MIDLANDS 
Aim GREAT , 

°COLOR- CODED' 

RRDIO 
TELEVISION 
EXTENSION TRAINING 
Originated and developed by experienced 
engineers and educators. Backed by the 
resources and modern facilities of nation- 
ally known, 5000 -watt Columbia basic net- 
work broadcasting station, KMBC. "Color - 
Coded" training fits you for better jobs in 

radio -prepares for future television oppor- 
tunities. Graduates qualified to take Gov- 
ernment operator's license exams. Lifetime 
employment service. Get the facts without 
delay. 

WE SEND ALL NECESSARY EQUIPMENT 

FOR YOUR "HOME LABORATORY" 

EXPERIMENTS 

You will build this modern oscilloscope. 
And it will be yours so keep. 

You get 90 modern "color- coded," illustrated les- 
sons. IO attractive "Home Laboratory" manuals: 
10 big shipments of experimental equipment in- 
cluding 3 -inch Cathode Ray tube -necessary 
tools. Then, after completing your "home train- 
ing," you get a bus ticket to Kansas City and 
4 weeks' intensive training in our fine school 
laboratories. WE ARE NOT CONNECTED WITH 
ANY OTHER RADIO OR TELEVISION SCHOOL. 

MIDLAND TELEVISION, Inc. 
29th Floor, Kansas City Power Cr Light Bldg. 

110 -M W. 14th St., Kansas City, Mo. 

ITS 
Get the Facts 

Before you ActI 
Send for your 

copy today. 

I I MIDLAND TELEVISION, Inc. (Moir in 
29th Floor, Kansas City envelope or paste 

Power Er Light Bldg. on postrard) 
I 110 -M W. 14th St., Kansas City, Mo. 
I Without obligating me, send your new 

FREE book about the Radio -Television pro- 
fession, "FORTUNES in FORESIGHT." 

111 Name Age 

Address 

I City State 

Lt.---- MMMMMMMMMM --- 
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SAVE 52 ° 0 

ON 1938 DE LUXE RADIOS! 
Never before have such genuine radio values been 
offered to you at such a tremendous saving. New 1933 
models at 52% DISCOUNT! Illustrated is 8 tube WorldWide'' Powerful Superhet . 1 stage R.F. 
Ampl. on all bands . . . 18 to 580 Meters. 3 bands 

Yisual Tuning . . 8x Dynamic Speaker a.v.C. . Extreme Sensitivity . Ultra -Selectivity 
AC or Battery Model. Othe r models from 5 to 

14 tubes. Write for FREE complete descriptions, prices 
and 1938 Hetro Catalog. Buy direct! Save 5207c! 

FOREIGN DISTRIBUTORS -The extensive RETRO line 
long manufactured for the Export Trade, offers rent 
money- making opportunities. Write or CABLE for Territories still n cfa fl able. 

METRO ELECTRICAL INDUSTRIES, Inc. 
461 I Ravenswood Ave., Chicago, III., U. S. A. 

Send me FREE complete descriptions on all NEW 
1938 DeLuxe Hetro Models. Also quote your DIRECT 
FROM THE FACTORY PRICES with savings of 520, 
and liberal 10 DAY FREE TRIAL OFFER in U. S. A. 

Name 

Address 

93 RADIO 

Bruno 
VELOTRON 
MICROPHONES 
T HE ideal amateur 

microphone. Large 
output, "velocity" qual- 
ity, frequency response 
variable, at will ; are but 
a few of the outstanding 
characteristics of this 
modern mike. 

Model A (with cable connector) $19.50 
List 

Complete technical data supplied free 
on request. Available at all progres- 
sive distributors. 

BRUNO 
Laboratories, Inc, 
30 W. 15th St., N. Y. C. 

Correspondence Courses In 

MHOand.fLFCTRICAI [NGINOERING 
ELECTRICAL ENGINEERING ;t g ode 
electrical field. Prepare yourself. at Low Cost, for secure 

future. Modern course. So simplified anyone can understand quickly. 

RADIO ENGINEERING Extra fine coursa in radio, public 
address, photoelectric work. 

Trains you to be super -service pan, real vacuum tube technician 
Experimental kite furnished. Diploma on completion. Tuition ONLY 

FREE! $ either course. Deferred payment plan avail. 
Pale. 

Send name quirk for free copies of school 
SEND student 

SCHOOL, 
complete details. SEND NOW. 

LINCOLN ENGINEERING SCHOOL, Box 931.53, Lincoln, Nebr. 

The "Ham" Shack 
(Continued from page 341) 

is true of any antenna using a low- imped- 
ance line feeder system (twisted pairs, etc.) 

One of the most effective means of elimi- 
nating interference of this kind is to use 
either a wave -trap or a low -pass filter 
that will offer a barrier for the transmitter's 
signal. One of the most effective and least 
expensive devices of this kind, a "Snubber," 
has been devised by Laurence M. Cocka- 
day, the editor of this magazine. It has 
been used by Mr. Cockaday in conjunction 
with his home station, W2JCY, by other 
members of this staff and a number of 
amateurs in the New York area to whom 
Mr. Cockaday has given the specifications. 
Its most desirable feature is that it costs 
practically nothing to make and may be 
wound up on a moment's notice. All that 
is necessary is a spool of No. 22 double - 
cotton- covered wire and a round pencil. 

To make it wind fifty turns, evenly, 
around the pencil leaving a long lead. Then 
run the wire from the end of the coil down 
the pencil four inches and wind another 
fifty turn coil around the pencil. Leave 
another long lead. When this is done you 
will have two 50 -turn coils connected to- 
gether. Next these are slid off the pencil. 
Now take the spool of wire and wind an- 
other lead around the 4 -inch length between 
the coils as if making a twisted pair; then 
jump the second coil and make another 
"twisted pair" 4- inches long on the lead off 
the second fifty -turn coil. 

To connect to the receiver the free end 
of the first coil is connected to the aerial 
and the free end of the second coil just at 
the end of the "twisted pair" is connected 
to the aerial post on the receiver. The first 
lead off the first "twisted pair" (the 4 -inch 
length between the coils) is connected to 
the ground and the remaining wire to the 
ground terminal on the receiver. It is a 
good plan to use wire with different colored 
insulation for the coils and "twisted pair" 
to avoid misconnection. After the filter has 
been installed the wire may be "wadded" 
together without fear of destroying the 
effectiveness of the unit. 

Tests made with this unit show that it 
cured interference in more than 90 percent 
of the cases where it has been tried. Once 
installed it may be completely forgotten. 
Unlike a wave -trap which requires tuning 
to eliminate an interfering signal, it can- 
not get out of adjustment. Furthermore, 
it will have practically no effect on the 
operation of the broadcasting receiver. 

Another simple method of eliminating 
blanketing interference is to install a small 
radio- frequency choke coil in series with 
the aerial lead to the broadcast receiver. 
It has been found that those that are 
wound in pies are the most effective and 
while the ordinary receiving type will work 
satisfactorily in many cases, more difficult 
interference cases may be cured by using 
a standard transmitting choke (four milli - 
henries at 600 milliamperes). 

If either or both of these devices do not 
cure the trouble, it may be necessary to 
install a tuned wave -trap. The writer has 
not yet encountered a case where a wave 
trap did not clear up the trouble. The 
disadvantage of the wave -trap is that it 
is effective only on one band (the one on 
which it is resonant) whereas the two pre- 
viously described devices are effective on all 
bands. Therefore, if the offending amateur 
operates on several bands, it will be neces- 
sary for him to install a trap for each 
band on which he operates. 

Wave -traps are relatively simple to con- 
struct. The writer has found they may be 
constructed cheaply by using 1/ inch Bake- 
lite tubing and compression type con- 
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densers. In some cases 100 micromicrofarad 
midget condensers (of the cheapest type) 
have been used. The condenser is con- 
nected across the coil and the coil in series 
with the aerial lead to the set, as closely as 
possible to the aerial terminal of the re- 
ceiver. The coil -condenser unit should. 
of course, tune to resonance with the trans- 
mitter's output frequency. Coils of the 
following dimensions will work effectively 
on the five most used amateur brands: 160 
meters, 55 turns of No. 22 d.c.c.; 80 meters. 
25 turns of No. 22 d.c.c.; 40 meters, 14 
turns of No. 22 d.c.c.; 20 meters, 8 turns 
of No. 22 d.c.c. and 10 meters 5 turns of 
No. 22 d.c.c. All coils are slightly spaced 
between turns excepting those for 160 and 
80 meters 

The wave -trap before it is installed in 
the receiver should be tested for ability 
to resonate at the transmitting frequency. 
This may be done easily by turning on the 
transmitter, holding the wave -trap 8 or 10 
inches from the final tank circuit and tun- 
ing for resonance which will be indicated 
by a deflection of the plate current meter. 
If held too closely to the tank circuit, a 
spark will jump across the condenser and in 
the case of the compression type might 
damage it. Another means of determining 
resonance is to attach one terminal of a 
neon bulb to one end of the trap. At re- 
sonance the bulb will glow, thus indicating 
the approximate setting when put in the 
receiver. 

All of these devices are effective for elimi- 
nating "blanketing" interference of any 
kind, whether it be from a phone or C.W. 
transmitter. However, none are particu- 
larly effective in eliminating transients or 
key clicks, from a c.w. transmitter. These 
transients occur at each end of a dot and 
dash when the key is opened and closed. 
The problem in keying a transmitter is to 
cause the power to be completely turned 
off when the key is up, and completely 
turned on when it is down. If the key has 
any tendency to spark these disagreeable 
clicks will result. Therefore it is desirable 
to use a method of keying that will com- 
pletely shut the transmitter on and off 
rápidly by making and breaking a point 
in the transmitter at a low current and 
voltage point. The most serious key click 
interference results from transmitters in 
which the keying is done in the final am- 
plifier. Therefore, it is desirable to avoid 
this practice, although if the transmitter 
is keyed in a preceding stage it will be 
necessary to use cut off battery bias on 
the final amplifier so the plate current in 
this stage will not run to an extremely high 
point when excitation is taken off the grid. 

The most popular method of keying an 
amateur transmitter is in the center tap 
of the filament transformer. This method 
has both good and bad features. While 
effective in cutting off the power and con- 
venient it sometimes will be the cause of 
very bad transients. If the trouble is caused 
by sparking between the key points connect- 
ing two radio -frequency chokes in series 
with each key lead will eliminate the 
trouble. Also a small capacity condenser 
(.001 to .005) connected across the key 
leads on the transmitter side of the r.f. 
choke coils will help. 

If such a unit does not eliminate the 
trouble, the installation of a lag circuit to 
eliminate the transients may be necessary. 
Such a unit may be built around a small 
iron -core choke coil, condenser and resistor. 
The constants are not very critical although 
they sometimes will have to be varied some- 
what to meet the conditions encountered in 
the individual transmitter. A choke coil of 
about 1/ henries will do in most cases. 
The primary of a cheap bell- ringing trans- 
former has been used effectively in many 
cases. This is connected in series with one 
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1938 RADIO PARTS 
CATALOG 

Showing the Latest 
RADIO EQUIPMENT 

FOR THE DEALER 
THE SERVICEMAN 
AND THE AMATEUR 

Our New Catalog just off the Press 
Write Hr \,,nr free copy - Now! 

CAMR'3DI 
963 LIBERTY AVE. 30 TWELFTH ST. 
PITTSBURGH, PA. é WHEELING, W. VA. -- Established 1919 - 

LOW PRICED-!. EASY TO ERECT! 

TEEL ANTENNA. TOWER 

II 

HAMS! -Here's the ideal antenna 
tower -can also he used as a ver- 
tical radiator. Strong! Light 
weight! Extremely rigid! Comes 
in 20 ft. sections, with 5 ft. tip 
knocked down, for building tow- 
ers 25, 45, 65. 85, or 105 ft. high, 
as you wish. Easy to erect. Easy to climb. 

Tower Legs -1 /8 "x 1 -1/4" x 1 -1 4" x 20 ft. Low 
carbon rail steel angle. Galvanized after fabri- 
cation. 

Cross Bars-1/8"x 8 /4 "x 12 -6. 4" mild steel. 
spot welded to form X brace. Baked black 
enamel. 

Bolts -1 4" USS x 3,4e -1035 steel, cadmium 
plated. 

ith each 20 
ft. No. 

9weighs a4X1 /2 
lbs. per foot when assembled. 

Order Direct From 
WINCHARGER CORPORATION 
Dept. RN -12 Sioux City, Iowa 

WANTED MEN 
to cast Christmas Goods, 5 and 10c Novelties, Toy 
Autos, Ashtrays, etc. Can be done in any spare 
room, basement or garage. and no experience nec- 
essary. A rare opportunity to devote spare or full 
time to profitable work. 

METAL CAST PRODUCTS CO. 
1696 Boston Road, Dept. 32, New York, N.Y. 

Iet good pay, 
siclt leaves,paid, 
vacations,apension 

Would you like to be in this 
man's boots? He has a good 
steady income, pleasant work, 
regular long vacations and a 

secure old age -Ile works for 
the government! 

Thousands of New 
GOVERNMENT JOBS! 
Almost daily new openings in government service are 
annoimced- Federal, State, Municipal. Former appointee 
jobs by the thousands are now in the Civil Service. Now 
is your chance to get a government job! 

Complete HOME STUDY COURSES 

in the "CIVIL SERVICE 6'iANDBOOW! 
Here is exactly tvhat you need to help put yourself nn 
the government payroll -the CIVIL SERVICE HAND- 
BOOK! Contains requirements, qualifications and selt- 
testing Home Study Courses for many different Jobs - 
railway mail clerk, mail carrier, factory inspector. 
bookkeeper, electrician, fireman, etc., etc. 1000 Ques- 
tions and Answers of previous exams, plus 30 actual tests 
-where and how to apply- mistakes to avoid -complete 
guidance all within the covers of this single book for 
only $1! Amazing value! Equal to many courses selling 
at $ 25 to $100! 

Try It FREE For a Week! iMA 
See for yourself- without risking a rent - 
how the Civil Service Handbook can help you 
gain lifetime security. You risk nothing- 
the hook will he sent for a week's FREE 
Trial! You owe it to yourself to take ad- 
vantage of this offer at once! 

I ta'1 mum .'.imile 
TECK BOOK CO. ' 461 8th Ave., New York, N. Y. 

II enclose $1. Send me postpaid a copy of the CIVIL 
SERVICE HANDBOOK for 7 days trial. If not more, 

tthan satisfied I will return book at end of trial period 
and you will refund my payment. 

Name 

Address 

City State 

key lead. The condenser and resistor are 
connected in series across the key contacts. 
Anything up to about 1 microfarad may be 
used for the condenser and a resistor be- 
tween 50 and 500 ohms will work effec- 
tively. The proper constants for the in- 
dividual transmitter best may be determined 
by experiment. Most amateurs have a 
supply of condensers and resistors around 
the shack so the experiment will not be 
very costly. 

Another method of keying to eliminate 
"thumps" is to key the oscillator circuit. 
This may be keyed in the center tap of 
the filament transformer or, if cathode -bias 
is used, in series with the bias resistor. 
One important thing to remember is: if the 
oscillator tube is a pentode (that is 47, 2A5 
6L6, etc.) it is essential to obtain the screen 
voltage through a voltage divider rather 
than a series resistor. The reason is 
obvious. With a series resistor and no plate 
current the screen voltage will jump to a 
high point and damage the tube or crystal. 
As most pentode oscillators require a screen 
voltage of about 100 volts a simple voltage 
divider may be constructed with two 
50,000 -ohm, 10 -watt resistors, connected in 
series across the plate voltage in the os- 
cillator circuit. The voltage for the screen 
is obtained from the midpoint of the two 
resistors. The resistors, of course, should 
be by- passed with .002 mfd. condensers. 

If the oscillator is of the triode type (such 
as the 6M or 53) cathode keying is very 
effective in eliminating thumps. It must 
be remembered in any case if oscillator 
keying is employed, battery or some form 
of fixed bias supply must be used in each 
of the following stages to provide corn - 
plete cut -off when the excitation is removed. 

Another advantage of oscillator keying 
is that it facilitates break -in operation. A 
large percentage of c.w. stations have 
adopted this practice. 

Returning to the subject of old style re- 
ceivers that have grid -leak bias detectors 
and are subject to amateur signal inter- 
ference, such sets may be converted to ca- 
thode bias with little trouble. If the owner 
has no objection to making the change, all 
that is necessary is to take out the grid - 
leák circuit or jump it with a short- circuit- 
ing wire; connect a 50,000 to 100,000 -ohm, 
one -watt resistor in series with the cathode 
of the tube; by -pass this with a 2 (or 
larger) mfd. condenser and raise the de- 
tector plate voltage to 180 volts or more. 
This change may affect the sensitivity of 
the receiver somewhat, but in hopeless cases 
will eliminate amateur interference. 

Co- operation between the amateur and 
the broadcast listener is essential to elimi- 
nation of trouble. It is true that only a 
comparatively small percentage of stations 
have an interference problem, but this 
small percentage, if allowed to complain 
loud enough, puts the amateur in bad stand - 
ing and otherwise hazard his position. Yet, 
if the two groups work together, there is 
110 reason why all cases of interference 
cannot be remedied. 

Communication "14" 
(Continued fronz page 344) 

hand is naturally not comparable with 
the gain on other bands, a number of local 
5 -meter stations were picked up. 

The mechanical band -spread afforded by 
the large vernier dial contributes to tuning 
ease over the congested short -wave bands. 
No difficulty was experienced in tuning in 
any of the stations. 

The character of reception on the stand- 
ard broadcast band was of outstanding 
quality as would be expected from the 
fidelity tests! The receiver fills well a 
long -felt need for the exacting constructor. 

381 

(-fit 
world's largest 

Exclusive 
Radio Tube 

Manufacturers! 
ALL the resources of the vast 

Raytheon organization are con- 
centrated in the development and 
production of radio tubes! Raytheon 
is an organization of specialists. All 
the brains, time and effort are ex- 
pended toward one end -that you 
may have better quality, longer - 
lasting radio tubes. 

This unusual policy is responsible 
for some of the greatest develop- 
ments in tube design: The univer- 
sally used auto -set filamentless gas- 
eous rectifier -the OZ4 -is one of 
the fruits of Raytheon concentration. 
The Beam -Power output tube is 
another important Raytheon con- 
tribution. 

There have been many others since 
the famous Raytheon "BH" and 
"BA" tubes years ago which began 
the era of all- electric receivers. 

Raytheon service is comparable 
to Raytheon quality. There is an out- 
standing Raytheon jobber in every 
community to supply you promptly. 
He stocks the most complete line 
of tubes made today. 

Order Raytheon for greater per- 
manent tube profits! 

nAYTH ION 
445 Lake Shore Drive, Chicago, Illinois 

555 Howard St., San Francisco, Cal. 
420 Lexington Ave., New York, N. Y. 

55 Chapel Street, Newton, Mass. 
415 Peachtree St., N. E., Atlanta, Ga. 

FOR BETTER RECEPTION 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


882, 

CAPACITORS 

1 to 4 ofd. 600, 1000, 
1500, 2000 and 2500 v. 
D. C. working. 

Ultra- compact oil -filled units using 
HYVOL -the new super -dielectric oil. 

Welded steel case. Pillar -type high - 
tension insulator terminals. Positively 
leak -proof. Conservative ratings. Ideal 
for severe service in limited space. 

Write for new 32 -page catalog cover- 
ing the most complete line of condensers. Mean- 
while, see these units at your local supplier. 

CORPORATION 
70 Washington St. Brooklyn, N. Y. 

IN CANADA: AEROVOX CANADA. Limited Hamilton. Ont. 

MILLION OSCILLATOR 

.. ' 3 6 

6 
= 

.4ii (ox 

Do our ur ar. OUTPUT 

? Ì ó 

ice OOTeur ""' Ww 

BANDS-100-25,000 
D.C. 

P 
BANDS- 100 -25,000 K.C. 

SEPARATE AUDIO 
e LINE FILTERS ET 

Write for literature on our complete line of 
test instruments. 

MILLION 
RADIO AND TELEVI- 
SION LABORATORIES 

577 N. UNION ST., CHICAGO, ILL. 

K of Opportunity 
Instructive facts about 

TELEVISION 
RADIO 

SOUND RECORDING 
Complete, practical instruction. 
Earn room and board while 
learning. Coach railroad fare 
allowed to Los Angeles. 

TIONAL SCHOOLS 
National Schools, Dept. 12 -RN, 
4000 So. Figueroa St.. Los Angeles, Calif. 

NAME AGE 

ADDRESS 

CITY STATE 

D. C. Amplifier 
(Continued from page 337) 

frequency response curve of the amplifier 
and output transformer from the 500,000 
ohm input volume control to a 500 ohm 
resistive load. Comparing this curve to the 
curve taken with a 5000 ohm load (Fig- 
ure 2), it is seen that this transformer 
has an excellent curve for a low priced 
unit. 

What may be done in the line of fre- 
quency is shown in the 3 db. loss curve. 
Here the reverse feedback control was 
set at 6 on the dial, with both high and 
low frequency compensation controls turned 
off, and the result is a response curve 
within plus or minus 1 db. from input to 
load. 

Even with the high and low frequency 
compensating controls at minimum posi- 
tion there is a slight compensation effect 
and single pole switches are therefore used 
to open the circuits. 

The other curves in Figure 3 show the 
compensation possible for low frequencies, 
high frequencies, or both in combination. 
In case it is desired to have the high 
frequency compensation rise at a lower 
frequency it is only necessary to increase 
the condenser C3 from .02 mid. to a larger 
value. 

Parts List for 6L6 Direct - 
Coupled Amplifier 

Cl, C2, C3- Cornell Dubilier Dykanol TL6040, 
4 mfd., 600 v. 

C4- Cornell Dubilier PE- B6808, 3.5 mfd., 600 v. 
C5- Cornell Dubilier DT 4W1, 1.0 
C6- Cornell Dubilier DT 4P5, 0.5 
C7- Cornell Dubilier DT 4S2 0.02 
C8- Hammarlund type IBT 140 

condenser, 70 -140 mmfd. 
Chl- Kenyon T154 filter choke, 15 henries, 165 

ma., 210 ohms d.c. 
Ch2- Kenyon T153 output choke, 30 henries, 90 

ma., 350 ohms d.c. 
Ch3- Hammarlund type R.F.C. 85 choke, 85 

mfd., 400 v. 
ofd., 400 v. 
mfd., 400 v. 
mica padder 
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STATEMENT OF THE OWNERSHIP, MAN - 
AGEMENT, CIRCULATION, ETC., RE -' 
QUIRED BY THE ACTS OF CONGRESS OF 
AUGUST 24, 1912, AND MARCH 3, 1933 
Of RADIO NEWS & SHORT WAVE RADIO, published 
monthly at Dunellen, N. J. for October 1, 1937. 
State of New York 
County of New York } 

ss.: 
Before me, a Notary Public in and for the State and 

county aforesaid, personally appeared Lee Ellmaker. who, 
having been duly sworn according to law, deposes and 
says that he is the Business Manager of the RADIO NEWS 
& SHORT WAVE RADIO, and that the following is, to 
the best of his knowledge and belief, a true statement of 
the ownership, management (and if a daily paper. the 
circulation), etc of the aforesaid publication for the 
date shown in the above caption, required by the Act of 
August 24, 1912, as amended by the Act of March 3. 1033. 
embodied in section 537, Postal Laws and Regulations. 
printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, edi- 
tor, managing editor, and business managers are: Pub- 
lisher, Teck Publications, Inc., 461 Eighth Ave., N. Y. C.: 
Editor, L. M. Cockaday, 461 Eighth Ave.. N. Y. C.: 
Managing Editor, None; Business Manager, Lee Ellmaker. 
461 Eighth Ave., N. Y. C. 

2. That the owner is: (If owned by a corporation. its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders own- 
ing or holding one per cent or more of total amount of 
stock. if not owned by a corporation, the names and 
addresses of the individual owners must. be given. If 
owned by a firm, company, or other unincorporated con- 
cern, its name and address, as well as those of each indi- 
vidual member, must be given.) Lee Ellmaker, 461 
Eighth Ave., N: Y. C.; Teck Publications, Inc., 461 
Eighth Are., N. Y. C. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more 
of total amount of bonds, mortgages, or other securities 
are: (If there are none. so state) None. 

4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders. 
if any, contain not only the list of stockholders and secur- 
ity holders as they appear upon the books of the company, 
but also, in cases where the stockholder or security holder 
appears upon the hooks of the company as trustee or in 
any other fiduciary relation, the name of the person or 
corporation for whom such trustee is acting, Is given; also 
that the said two paragraphs contain statements em- 
bracing afant's full knowledge and belief as to the cir- 
cumstances and conditions under which stockholders and 
security holders who do not appear upon the books of the 
company as trustees, bold stock and securities in a 
capacity other than that of a bona fide owner; and this 
ilmant has no reason to believe that any other person, 
association, or corporation has any interest direct or indi- 
rect in the said stock, bonds, or other securities than as 
so stated by him. 

5. That the average number of copies of each issue of 
this publication sold or distributed, through the mails or 
otherwise, to paid subscribers during the twelve months 
preceding the date shown above is: (This information is 
required from daily publications only.) 

LEE ELLMAKER, Business Manager. 
Sworn to and subscribed before me this 24th day of 

September, 1937. . 
(SE.II) EDYTHE E. TOMPKINS, 

Notary Public. 
Bronx County Clerk's No. 41, 

Register's No. 25T38. 
New York County Clerk's No. 234, 

Register's No. 8T133. 
Commission expires March 30, 1938. 
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Complete ' a. o ngineering Course n 96 weeks. 
Bachelor of Science Degree. Radio (television, 
talking pictures and the vast electronic field) of- 
fers unusual opportunities for trained radio en- 
gineers. Courses also in Civil, Electrical, Me- 
chanical, Chemical, Aeronautical Engineering; 
Business Administration and Accounting. Low 
tuition, low living costs. World famous for tech- 
nical two -year courses. Those who lack high 
school may make up work. Students from all 
parts of the world. Enter September. January. 
March, June. Write for catalog. 18127 College 
Ave., Angola, Ind. 

TRIMM 
FEATHER- 
WEIGHTS 

CAN TAKE IT 

Extreme heat or cold 
Excessive humidity 
Direct current 
Rough usage 

TRIMM RADIO MFG. CC. 
1770 Berteau Ave., Dept. 8-2, Chicago, III. 

9ttJt 0l2í l 
1938 

Radio Data Book 
The editors of RADIO NEWS are 

pleased to announce the publication 
of a new radio data book--one that 
will prove extremely helpful to 
every radio man. The contents of 
this book include: 

TELEVISION: Present Status; Build- 
ing a "Don Lee" Television Receiver. 

RADIO RECEIVERS: 1 -Tube Pocket 
Set; 4 -Tube S. W. Set; Low -Cost High - 
Fidelity Receiver; 5 -550 Meter R -S -R Set. 

RECEIVING TUBE CHARTS 
SERVICE & LABORATORY AP- 

PARATUS: Test Oscillator; "Capatron" 
Signal Generator; Multi -Range Tube Volt- 
meter; Midget Cathode -Ray Oscilloscope. 

PUBLIC ADDRESS SYSTEMS: 3- 
Channel Pre -Amplifier; 10 -Watt Amplifier; 
Direct Coupled Amplifier; Decibel Rat- 
ings. 

SERVICE HINTS: Mobile P. A. Sys- 
tem; Vibrator Trouble Shooting; Cur- 
ing Noise In Supers; Service Charges. 

EXPERIMENTAL RADIO DATA 

AMATEUR AIDS: Learning Code; 
BCL Troubles; Transmitting Tube Charts. 

AMATEUR RECEIVERS AND 
TRANSMITTERS: "Quartet" Receiver; 
10 -Meter Converter; Crystal -Control 5 -10- 
20 Meter Transmitter; M.O.P.A. Trans- 
mitter. 

WORLD SHORT -WAVE STATION 
LIST 

Given Free: 
You can get a copy of the 1938 

Radio Data Book absolutely free by 
subscribing now for 5 issues of 
RADIO NEWS at $1. ( Canada & For- 
eign $1.25) . Send remittance to: 

RADIO NEWS, Dep +. 3712. 
461 8th Ave. New York, N. Y. 

mh, 230 ohms, d.c. 
R1 -IRC. type 5 -133, .5 megohm 
R2- I.R.C. type B -114, 5000 ohms 
R3, R4- I.R.C. type B -116, 10,000 ohms 
R5- I.R.C., 1 watt, 1.0 megohm 
R6- I.R.C., 1 watt, 0.5 megohm 
R7- I.R.C., 1 watt, 0.25 megohm 
R8- I.R.C., 1 watt, 20,000 ohms 
R9- I.R.C., / watt, 0.2 megohm 
R10- I.R.C., % watt, 300 ohms 
R11- I.R.C. type DHA., 25 watt wire wound. 

5000 ohms, set at 3800 ohms 
SI, S2- I.R.C. No. 21 switch 
S3- Toggle switch, s.p.s.t. 
Tl- Kenyon T212 Power transformer, 840 vólts 

center tapped, 125 ma; 5 volts, 3 amp; 6.3 
volts, 3 amp. CT; 2.5 volts, 4 amp. CT, not 
used. 

T2- Kenyon T -301 output transformer, 3000- 
5000 ohms primary; secondary, 200 -500 ohms 
and 4 -8 -15 ohms 

T3 -1 General Radio type 271 m.f. transformer 
1 Yaxley single circuit closing jack type A2 
2 Yaxley pin jacks No. 407 
1 Yaxley 310R, pilot light 
1 Yaxley 3,10G, pilot light 
4 Yaxley No. 366 knobs 
2 Crowe No. 438 gain dia!s 
2 Crowe No. 439 tone dials 
3 8 -prong sockets 
3 4 -prong sockets 
1 Kenyon UB 103 chassis 

The "Skyrider" 
(Continued from page 354) 

HP1A -8, HI2T -9, VE4AW -9, VE4GD -9, 
VESFY -8, VP5GM -9, HR4AF -9, CO2EG -9, 
CO2RY -8. 

While conditions were not suitable for 
outstanding DX in the broadcast -band 
range, enough was accomplished to repre- 
sent enviable performance both from the 
standpoints of sensitivity and selectivity. 
Everything not too far below the static 
level was brought in readily and in every 
case it was found possible to separate, on 
adjacent channels, even distant stations 
separated only 10 kc. from powerful local 
stations. These same observations hold 
on the other ranges between the broadcast 
band and the 10 -meter band. 

On the highest frequency range, the re- 
ceiver was found adequate for local recep- 
tion on the 5 -meter band as well as the 
high -fidelity broadcast range around 7 

meters. It is a very handy thing for any 
amateur who works a number of bands 
and needs a local stand -by, 5 meter re- 
ceiver that allows him to contact his friends 
in the neighborhood at distances up to 25 
or 30 miles. That is the main reason why 
the manufacturer put in the 5 -meter band 
on this communication receiver. 

This, then, is a summary of the Listening 
Post tests including the findings and ob- 
servations of the authors. In conclusion, it 
is felt that this is a receiver which is des- 
tined to enjoy wide popularity not only 
among the "Ham" Fraternity, but among 
Broadcast Listeners and those to whom 
Broadcast and Short -Wave DX is a hobby. 

Learning the Code 
(Continued from page 339) 

all -wave receivers. There are many stations 
which send relatively slowly for certain 
periods; this is sometimes the case with 
weather reports sent out by coastal sta- 
tions. When the student progresses further 
he will find more and more material on the 
air which will serve him as copying prac- 
tice. In the beginning it is better to copy 
from commercial stations than from 
amateur stations, as an average they are 
better senders. Later you will be able to 
pick the better amateur keying. 

Here is another "don't ". Whatever you 
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THE AmerTran Transformer won its 
ranking position years ago. It has re- 

tained the position of headliner through 
continual technical improvements, qual- 
ity materials and craftsmanship. 
Frequency characteristics are exception- 
ally uniform ; filter types give full in- 
ductance with rated d.c. flowing; power 
units have better than 10% 
regulation. Consult our Bul- 
letin 1002 for complete de- 
tails. Write: 

AMERICAN TRANSFORMER CO. 
178 Emmet Street Newark, N. J. 

QUALITY TRANSFORMERS SINCE 1901 

New 1938 Radolek Radio Profit Guide 
contains complete showings of Radio Re- 
pair Parts, Radio Receivers, Public Ad- 
dress Amplifiers, Speakers, Microphones, 
Service Test Instruments, Technical Books, 
Radio Tools. Standard Brands! Every- 
thing you need in the Radio Business all 
at Lowest Prices. You save money at 
Radolek! 

Every item you get from Radolek is guar- 
anteed. It must be right or we make it 
right. Standard merchandise produced by 
leading Manufacturers with Radolek's guar- 
antee added! 

Everything in Radio promptly when you 
want it -and exactly what you want. Rado- 
lek's efficient organization insures you the 
tastest service in the Radio business. 
25,000 Servicemen customers depend on 
Radolek service and benefit by Radolek's 
LOWEST PRICES. Send Now for the 
Radolek Radio Profit Guide. It will help 
you make money. 

RADOLEK- 
601 W. Randolph, Chicago, Dept. B -12 

Send me the 1938 Radolek Radio Profit Guide FREE 

Name 

Address 

Serviceman ? Dealer ? Experimenter ? 
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BIGGEST 

app ORT U MLI lES 

STt1 

In a decade radio has be- 

come a giant industry. 
The opportunities created 
are being enjoyed by 
trained men. The Inter- 
national Correspondence 
Schools Radio Course, 
prepared by leading au- 
thorities and constantly 
revised, WILL MAKE YOU A 

TRAINED MAN! A fascinat- 
ing book -FREE. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 8284 -S, Scranton, Penna. 
Send me- free -information on subject 
checked: 
LI Radio Radio Service Man 

Radio Operator Electrical Engineer 

Name 

Address 

1;101, EAL XMAS GIFT,/ ' 
MAKE ,,,pa rlNA1 

Radio- Electrkal 
EXPERIMENTS 

25 -PIECE KIT! Genuine ' 
Commercial Apparatus -Not Toys! 
WIRE UP thief- detector, ex- 
tension phone, electric welder, 
radio code set, electro- plating, 
arc- furnace, circuit tester. rec- 
tifier, 110 -volt motor, are light 4,000 -ft. 
range. secret service phone. generate sun- tan health rays, make electric stove, etc. 
CONTAINS 110 -volt A.C. motor micro- 
phone, transformer, polarized test receiver, 
arc carbons, electro magnet, test corn - 
pass, plating chemicals, condenser, i 10- 6 Books FREE 
volt inductances, magnet, anodes, test 
socket, 110 -volt power reducer, test cords, clips, kits used by leading schools! 
6 BOOKS Free with kit! Instr. Manuals, Theory Elec- tricity- Radio, Plans for Expr. Lab. Bench, &c. 
SAVE 600/0 Send only $3.99 for complete kit and hooka (value over S1O) Or, sent C.O.D. 3c stamp brings catalog. 
ELECTRICAL SALVAGE Co., Box 524-53, Lincoln, Nebr. 

do, don't develop a Ham "swing ". It. is a 
distortion of correct sending and may place 
quite a strain on the receiving operator. 

Finally, remember that regular practice 
of proper methods makes the most progress. 
Fifteen minutes a day, more if necessary, 
should enable most beginners to copy well 
enough to pass the amateur code tests in 
one month's time. Don't give up when 
you have almost won the battle- remem- 
ber you are learning a new language and 
if learned at all it should be learned right! 

"J" Antennas 
(Continued from page 343) 

Tuning Tips 
Tune the antenna to the transmitter; not 

vice versa. 
Do not alter the tuning of the field 

strength meter. Set it on the frequency of 
the transmitter before the feeders are con- 
nected to the tank coil and then leave it 
alone to the bitter end. 

Use loose coupling between your trans- 
mission line and a self excited oscillator. 
Less output concentrated at. one frequency 
will give better DX than higher power 
smeared over 100 or more KC. 

Do not pay too much attention to in- 
dividual R reports. Receivers, with their 
antenna systems, will show great variation 
in sensitivity over the band. 

Stop worrying about power limitations 
and give more thought to making the most 
of what you have available. 

At Your Dealer's 
(Continued from page 377) 

freedom from disturbances, or from pick- 
up, good shielding, low capacity and low 
resistance loss are paramount. This new 
cable is reduced to its simplest components, 
that is, -the inner conductor, a set of 
spacers, and the outer conductor which acts 
as a shield. This simplicity has been made 
possible by the design of the spacers and 
by the material used in their construction. 

Motor Car Antenna 
The Galvin Mfg. Corp. recently intro- 

duced their new "Clipper" roof aerial. It is 
styled in the modern manner to match the 

stream -lined automobiles. Constructed and 
designed especially for cars with steel or 
turret tops, so as to permit maximum signal 
pick -up. 

Edward F. Glavin 
Hollywood, Calif.- Edward F. Glavin, 

radio engineer and pioneer, recently died 
while . visiting California. Glavin was an 
early worker in the development of radio - 
controlled vehicles. A radio -controlled auto- 
mobile equipped by him was shown at the 
1921 Radio Show. During later years Mr. 
Glavin did research work for the Pacent 
Electric Company. 

74dh y,2444, JOBBER 
¡ah ate NEW 

ST4coR 
"HAMANUAL" 

New Tubes . . . New Circuits 

16 NEW TRANSMITTERS 
5 WATTS TO 1000 WATTS 

STANDARD TRANSFORMER 
CORPORATION 

850 BLACKHAWK STREET, CHICAGO 

RADIOS.: SAVE To 50% 

tia 

8 
UP 

'DEAL DIRECT...FACTORY 
PRICES! Many models to se- 

I ectfrom: AC -DC: AI I- W ave 
armchair models; automatic 
tuning; car radios; Farm s ets 
that operate like city radios! 
Send postcard for NEW 
Bargain Catalog FREE. 90- 
DAY TRIAL plan and 
agent-user proposition! 
GOLDENTONE RADIO CO. 
DEPT. Al2. DEARBORN, MICHIGAN 

RADIO NEWS FOR DECEMBER, 1937 

Read Classified Advertising -It 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 columns should reach us not later 
than 3rd of 2d month preceding issue. 

TECK PUBLICATIONS, INC. 
461 Eighth Ave. New York, N. Y. 

MI le 

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 10c. . Bantling, 
799 Broadway, New York. 

Electrical Supplies 
HUNDREDS cf new. unusual, hard -to -get electrical 

items, replacement parts and supplies. Send for free 
Wholesale Catalog. Autopower. 411 South Hoyne Ave., 
Chicago. 

Patent Attorneys 
PATENTS. Instruction "ITow te Establish Your 

Rights" and form, "Evidence of Conception" sent Free! 
Lancaster, Aliwine & Rommel, 414 Bowen Building, 
Washington, D. C. 

PATENTS -Advice and booklet free. Highest refer- 
ences. Best results. Promptness assured. Watson E. 
Coleman, Patent Lawyer, 724 9th Street, Washington. 
D. C. .P....-.,..°+.r-r-.s..-.. 

Patents and Inver"ons Wanted 
INVENTIONS COMMERCIA 'D. Patented or un- 

patented. Write Adam Fisher -many, 273 Enright. 
St. Louis. Missouri. 

Personal 
WANTED original poems, songs. for immediate con- 

sideration. Send poems to Columbian Music Publishers, 
Ltd., Dept. 293. Toronto. Can. 

"HOW TO INVENT. Prepare and Obtain Your Own 
Patent." 23 copyrighted lessons: instruction book 31 post - 
paid. Free particulars. Centofanti's, 93 South Pearl, 
Youngstown. Ohio. 

Radio 
HOW TO WRITE Radio Scripts. Dime, and stamp. 

G. X. :llwor'th, Publisher. 2019 Highland Ave., Ìinox- 
ville. Tenn. 

AMATEURS. Bulletin describing efticient, stable. and 
inexpensive 3 meter long lines oscillator yours. Write 
Faradio Sales Co.. 124 Garrison Ave.. Jersey City, N. J. 
WBKPX DESIGNS or builds any receiver or transmitter 
to your specifications. Precision work. Reasonable labor 
charges. }Tarry D. ITOoton. Vi SKI'S, Henderson, W. \'a. .. .mm 

Radio Instructioulf1Vl. ̂ s1 
COMPLETE TRAINING for all Amateur and Pro- 

fessional Radio Licenses. New York Wireless School. 
1123 Broadway. New York. 

Salesmen Wanted 
WANTED COUNTY DISTRIBUTORS. Excellent op- 

portunity for earnings. Nationally advertised product. 
Large company. Dept. 251 Fyr -Fyter Company. Dayton, 
Ohio. 
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