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A Publication Devoted to Progress in Radio 
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ENGLISH 
READING 
TUBE TESTER 

ENGLISH 
READING 
CONDENSER 
TESTER 

PIA-EME- 

385 - AUTOM,4TIC! 

NEON 
TUBE 

LEAKAGE 
TESTER 

In answer to your question, "Uni- construction' is the 
engineering of a multiplicity of instruments in one 
compact unit; utilizing component parts of one tester 
in the circuits of another to add many testing func- 
tions otherwise not available, and at the same time 
effect economies in production which result in a lower 
net cost to the serviceman or dealer. 

Here in one unit measuring only 4778x133/4x163/8" are 
(1) three ohmeters; one with a low range of 0/200 
ohms, another with intermediate ranges of 0/2,000/- 
20,000/200,000 ohms, and the third with high ranges 
of 2,000,000/20,000,000 ohms, all from SELF -CONTAINED 
power supply. (2) A complete Free Reference Point 
Analyzer with ranges of 0/5/25/125/250/500 /1250 D.C. 
mils, and 0/5/25/125/250/500 /1250 A.C. or D.C. volts; 
all ranges also externally available for point -to -point 
tests. (3) Three capacity testers; one with six ranges 
directly read on the meter scale of 0/0.05/0.25/1.25 /- 
2.5/5.0/12.5 mfds., accommodating both paper and 
electrolytic condensers, another for non -electrolytics 

SUPREME INSTRUM 
524 Supreme Bldg. 

indicating leakages, opens, and shorts, and the third 
for electrolytic types is the first ENGLISH READING 
condenser tester, showing the true condition of all 
condensers directly on a "good -bad" meter scale. (4) 
An A.C. English Reading tube tester -a NEW instru- 
ment offering for the first time a quality test of all 
tubes at approximately their RATED LOAD which is 
the only test recognized by tube manufacturers, and 
(5) the already famous neon LEAKAGE test between 
ALL elements of ALL tubes, and (6) it is the first 
tester designed to completely accommodate the new 
all -metal tubes, having up to 8- prongs at the base, 
in all its analytical and tube test functions. 

But the best feature is its amazing simplicity of 
operation. "AUTOMATIC is right. Wow, is THAT fastl" 
Say delighted service men. The Supreme 385 is some- 
thing new and radically different. Ask your jobber to 
show you, or write for details and full "Technical 
Data" which is about the most interesting booklet 
you've ever read. 

ENTS CORPORATION 
Greenwood, Mississippi 

Export Dept., Associated Exporters Co., 1457 Broadway, New York City. Cable Address, LOPREH, New York 
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happened 
I'll take your train- 
ing. That's what 
S. J. Ebert said. 
He has made good 
money and found 
success. 

io 
two 
when J4ajj: 

I will Train You at Home in Spare Time 

for a GOOD JOB IN RADIO 

a f 
I'ni not interested. 
That's what this 
fellow said. To- 
day he would be 
ashamed if I gave 
you his real name. 

These two fellows had the same chance. 
Not long ago they each clipped and sent 
me a coupon, like the one in this ad. They 
got my book on Radio's opportunities. 
S. J. Ebert, 49 -B Quadrangle, University 
of Iowa, Iowa City, Iowa, saw that Radio 
offered him a real chance. He enrolled. 
The other fellow, whom we will call John 
Doe, wrote that he wasn't interested. One 
of those fellows who wants a better job, 
better pay, but never does anything about 
it. One of the many who spend their lives 
in a low -pay, no- future job, because they 
haven't the ambition, the determination, 
the action it takes to succeed. 

Read what S. J. Ebert wrote me and re- 
member that John Doc had the same 
chance: "Upon graduation I accepted a 
job as serviceman, and within three weeks 
was made Service Manager. This job 
paid me $40 to $50 a week compared with 
$18 I earned in a shoe factory before. 
Eight months later I went with station 
KWCR as operator. From there I went 
to KTNT. Now I am Radio Engineer 
with WSUI. I certainly recommend the 
N.R.I. to all interested in the greatest 
field of all, Radio." 

Get ready for jobs like these. Many 
Radio Experts make $40, $60, 

$75 a week 
Spare time and full time set servicing; in- 
stalling, operating, maintaining broadcast, avi- 

FREE LESSON 
On Radio Set Servicing 

and Rebuilding 
I'll PROVE my Course is WHAT YOU 
NEED to master Radio. Send coupon for 
FREE lesson, "Direct State by Stage Elimi- 
nation Method of Trouble Shooting." This 
interesting lesson shows many ways to correct 
every -day Radio troubles. Get acquainted 
with N.R.I. Training. See how well the les- 
sons are written -how PRACTICAL they are. 
You'll quickly see why so many of my stu- 
dents have become Radio - Experts and now 
earn two or three times their former pay. 
See for yourself. Get sample lesson FREE. 

"I want to help you. 
If you are earning less 
than $35 a week I be- 
lieve I can raise your 
pay. However, I will 
let you decide that. Let 
me show you what I 
have done for others, 
what I am prepared to 
do for you. Get my 
book, read it over, and 
decide one way or an- 
other." J. E. Smith. 

ation, commercial, police, ship, and television 
stations. Good jobs with Radio dealers and 
jobbers. A service shop or Radio retail busi- 
ness of your own. I'll train you for these 
and other good jobs in connection with the 
manufacture, sale and service of Radio send- 
ing and receiving sets, auto sets, loud speaker 
systems, short wave sets, etc. 

Save Money -Learn at Home. Money 
Back Agreement Protects You 

Hold your job. I'll train you quickly and in- 
expensively right at home in your spare time 
to be a Radio Expert. You don't need a high 
school or college education. My 50 -50 method 
of training -half with lessons, half with Ra- 
dio equipment -gives you broad practical ex- 

perience -makes learning at home easy fas- 
cinating, practical. I will agree in writing 
to refund your money if you are not satisfied 
with my Lesson and Instruction Service when 
you finish. 

Many Earn $5, $10, $15 a Week 
in Spare Time While Learning 

That's what many of my students do soon 
after enrolling. I'll give you special train- 
ing, plans and ideas to help you do it. Many 
students have made $200 to $1,000 in spare 
time while learning. Nearly every neighbor- 
hood offers a spare time serviceman an oppor- 
tunity to make good money. I'll show you 
how to "cash in" -show you why my Course 
is World -Famous as "the Course that pays 
for itself." 

Find Out What Radio Offers You 
Mail the coupon. My book is free to auy am- 
bitious fellow over fifteen years of age. It 
tells you about Radio's spare time and full 
time job opportunities -about my Course, 
what I give you, what my students and grad- 
uates do and make. There is no obligation. 
Act today. Mail coupon in an envelope or 
paste on a lc postal card. Do it right now. 

J. E. SMITH, President 
National Radio Institute, Dept. 5FR 

Washington, D. C. 

J. E. SMITH, President 
National Radio Institute, Dept. 5FR, Washington, D. C. 

Dear Mr. Smith: Without obligation, send me the sample 
lesson and your free book about spare time and full time Radio 
opportunities and how I can train for them at home in spare 
time. (Please print plainly.) 

Name Age 

IAddress ........................................................................... 

..a.s...a.......a City State 39 
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Next c5áfontli 
For Constructors and Experimenters - 

Summer leisure is taken advantage of by 

many who indulge in experimental and ra- 
dio construction work for which they can- 
not find time during the busy Winter season. 
For the benefit of such experimenters the 
July Issue will contain important how-to - 
build articles on various types of receivers 
and other radio equipment. 

For Servicemen- Further information on 
the Gunsolley "Perpetual" Tube Checker 
and latest methods of applying oscillators 
and oscillographs in servicing. 

For "Hams " -Constructional details on a 
75 centimeter transceiver. 
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FIRE- FIGHTING BY RADIO 
This new radio apparatus, in- 
stalled on fire fighting machines 
and at Headquarters at North- 
wood, Middlesex, England, works 

on 5 meters. 

R. M. A. Convention in June 
CHICAGO, ILL. -The Radio Manufac- 

turers Association will hold their annual 
convention and membership meeting in 
June, in this city. Paul B. Kiugh was 
again chosen chairman of the Convention 
and Entertainment Committee. Besides 
being the Eleventh Annual Convention, a 
number of other special features are being 
planned to be held during the Convention 
period at the Stevens Hotel. 

Dr. Pupin Passes 
NEW YORK, N. Y.- Professor Michael 

Idvorsky Pupin, world- famous inventor 
and physicist, passed away recently in his 
seventy- seventh year. He had been in 
failing health for six months. He will be 
remembered for his important work in the 
development of long- distance telephony, 
with his Pupin coils and his tuning of elec- 
trical circuits (such as used in radio) and 
his famous mathematical method of 
analysis of intricate electrical circuits. He 
has been President of the American Insti- 
tute of Electrical Engineers and the Amer- 
ican Association for the Advancement of 
Science. He had been honored with 
medals and many degrees as one of the 
world's outstanding scientists. 

Television in Canada 
MONTREAL, CANADA -Mr. William 

Peck of New York, at last has found a 
chance to put his television system on the 
air. The Canadian government has granted 
him a permit to build a station at Mont- 
real. He will begin with a 60 -line picture 
which will later be changed to a 180 line 
picture. The transmissions will consist of 
films as well as studio programs. 

"LEGION OF HONOR" 
David Sarnoff, President of 
RC/I, is Presented with the 
Cross of a Chevalier of the 
Legion of Honor, by Consul - 
General Charles Fontnouvelle 
of France, in recognition of 

his pioneering in radio. 

DOTS 
and 
DASHES ME MIN 

Short but Interest- 
ing Items from the 
Month's Radio News 

the World Over 

Television in Finland 
HELSINGFORS, FINLAND - Experi- 

mental transmissions are at present being 
conducted with a television transmitter in 
the building of the Finnish broadcasting 
company of Helsingfors. The experiments 
have advanced so far that it is expected to 
start a regular television broadcasting 
service in the fall of this year. The re- 
quired receiver will be very expensive, 
therefore there will be public halls 
equipped with receivers where the public 
can come to "look in" by paying a small 
admission fee. 

Fire Menaces Mackay Radio 
Station 

SAYVILLE, LONG ISLAND - Spring 
fires recently menaced, for several hours, 
the Mackay Radio and Telegraph Station, 

"TOMMIES" TEST RADIO 
ON EUROPEAN CONTINENT 

A British Army Motor -Radio Unit 
testing communication on the out- 
skirts of the Saarbrucken valley, now 

a part of Germany. 

LARGEST CONDENSER 
William Dubilier, rice- President 
of the Cornell- Dubilier Corp., in- 
spects the world's largest mica - 

dielectric condenser: 

here, when burning scrub oak and brush 
flames swept within 100 yards of the com- 
munication company's buildings. The 
flames were checked, however, before any 
part of the radio station suffered. Com- 
munication was uninterrupted. 

Television in Germany 
BERLIN, GERMANY - Experimental 

transmissions of television have taken place 
in Berlin for the last few years. It is now 
planned to start a regular television service 
from the station at Witzleben. Transmis- 
sions will be on a wavelength of 6.7 meters 
for the picture and 6.98 meters for the 
sound. Three programs of 1% hour dura- 
tion each will be sent weekly. 

Argentina "Adopts" an 
English Word 

BUENOS AIRES, ARGENTINA -A 
word heard here quite consistently, now, in 
Spanish -language broadcast programs is 
our English word "performance." It is 
also said this word is being grafted on to 
the Spanish or Portuguese root languages 
of other South American countries. It is 
pronounced to Spanish phonetic rules, how- 
ever, as "pare- four -man -seh ". 

Short -Wave Equipment As 
Ransom 

SHANGHAI, CHINA - The Austrian 
Missionary, the Francescan Father Lorenz, 
was taken prisoner by Chinese bandits 
some time ago. His mission finally re- 
ceived a message from the prisoner which 
contained the bandits' ransom demands. 
In addition to a sum of money, the bandits 
demand several hard -to -get supplies in- 
cluding medicine, two short -wave transmit- 
ters and three of the latest radio receivers. 

"SMALLEST RADIO" 
T. A. Blanchard, 19- year -old 
amateur inventor, builds a 
bread -pan radio transmitting 
station, in a unit that meas- 
ures 7 by 4 by 2 inches and 
weighs less than 2 pounds. 
It broadcasts voice and music. 
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Ç,isten- ZYl to SuYOpe S 

WAR OF WORDS 
(The Editor -To You) 

Hear the latest political developments in Europe as they unfold 
in the speeches and the news broadcasts coming over the short 
waves. You can listen to these broadcasts direct and get a first- 
hand understanding of the situation without moving from your chair 

Rr 

IGHT through your own All -Wave Receiver you 
' can hear World History in the Making. You 

don't have to wait for the news to be cabled 
across oceans or printed before you can read it. You 
simply tune in a short -wave broadcast from Rome, from 
England or Germany, from France or Belgium or Russia 
and there you are! The spoken words tell you the news 
direct, as fast as radio can carry it to you and in the 
very words and viewpoint of the Country to which you . 
are listening. Yes, there are regular broadcasts of news 
from all these countries in English as well as other 
tongues. 

Anyone with a short -wave or all -wave set can find some 
European station, at any time of day, broadcasting inter- 
esting programs interspersed with news and political 
talks. In this way one may keep up with developments 
on the continent at first hand. It is extremely difficult, 
however, to know just when to tune in to a special 
European station, what wavelength to look for and at 

what time of day or night they are "on the air ". This 
has always been the limiting factor to a full enjoyment 
of short -wave programs the world over. But now there 
is simply no reason for such a limitation to readers of 
RADIO NEWS. All one has to do is to turn to the World 
Short -Wave Time -Table, revised and brought up to date 
in every month's issue of RADIO NEWS, to find out what 
countries are "on the air," at what time and at what 
frequencies or wavelengths! All you have to do is to 
find the time of transmission in the Time -Table and set 
the dial of your receiver to the proper frequency, turn on 
the volume control and there's your station. 

To illustrate the boon, to short -wave listeners the world 
over, that the Radio News World Short -Wave Time -Table 
is proving, we quote an excerpt from a letter taken at ran- 
dom from our readers' correspondence. It is from 
Manuel Ortiz Gomez, of Mexico City, Mexico. He 
writes: "I must congratulate RADIO NEWS for - the 
arrangement of the World (Continued on page 783) 

WHERE WORDS WERE MIGHTIER THAN ANY SWORD COULD HAVE BEEN 
The Chairman of the Saar Plebiscite Committee, M. de Jongh, standing before a short -wave microphone and announcing the voting that returned the district to Germany. This broadcast was heard all over the world. The spoken word in propa- 

ganda won this district where military force would surely have failed. 
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.% z-c) Sets For 

SUMMER RADIO 
By W. C. Dorf and R. Hertzberg 

Newest Portable Receivers for 
Every Vacation Use 

ONE of the trends in the new port - 
able sets is the rapidly increasing 

variety of receivers now available. The 
radio industry is in a position, today, to 
make the 1935 summer season more en- 
joyable than ever by offering every family 
a portable type set to meet every occa- 
sion, whether ashore or afloat. The sum- 
mer traveller need never be without a 
radio to furnish him with the news of 
this fast changing world, to supply music 
for dancing or to bring his favorite pro- 
gram right into the summer home, on 
board his boat along our waterways or 
while travelling in his motor -car over 
our fine network of roads. 

THE portable sets described in the fol- 
lowing columns are suitable for all 
summer occasions. The new port- 

able sets, including the motor -car type, 
battery- operated and new universal a.c: 
d.c. compact style sets, are a vast improve- 
ment over their predecessors of the same 
general type, due to new circuits, new type 
tubes and new developments which they 
incorporate. The fine quality of repro- 
duction, improvement in selectivity and 
sensitivity, "eye" attractiveness, simplicity 
of installation and operation and unusual 
high power that these small sets provide, 
will be a revelation to the listener. 

Some features of the new auto sets are 
the use of separate loudspeakers mounted 
above the windshield to give ear -level re- 
ception; the employment of special filtering 
devices for the elimination of ignition 
noises as well as many other new devel- 
opments the motorist will receive with 
enthusiasm. These new sturdy auto -type 
sets are also finding great favor for their 
ease of installation on motor boats and 
yachts. There are new type battery -oper- 
ated receivers, with special B and C battery 
units and special A battery. There is also 
a new set which is equipped with a 6 -volt- 
operated B power supply, which eliminates 

entirely the _ use of B and C batteries. 
Sets of this type are especially adaptable 
to the unelectrified districts, farms, camps, 
etc. The new universal a.c.-d.c. compact 
sets equipped with the handy "zipper type" 
carrying case are especially desirable for 
the traveler, for use in the hotel room, 
summer boarding house and on innumer- 
able other occasions. There are also spe- 
.cial combination motor -car and home re- 
ceivers, equipped with dual power supplies, 
portable radio -phonograph combinations, 
complete mobile sound systems and, in 
fact, low- and high -power portable receiv- 
ing equipment to meet every summer fam- 
ily need whether at home or traveling. 

Portable Set in Zipper Case 
A 5 -tube a.c.-d.c.. superheterodyne de- 

signed for high sensitivity and selectivity is 
offered by Wholesale Radio -Lafayette. 
Measuring only 12 by 8 by 6 inches, it is 
easily carried in a soft "zipper" type case, 
and will appeal to travelers who like a 
small set that can be used in hotel rooms, 

summer cottages, etc. The New Deal, as 
the receiver is called, tunes from 550 kc. 
down to 1575 kc., taking in the experi- 
mental high -fidelity broadcast channel. 

Single -Unit Receiver 
The new 1935 line of American Bosch 

RADIO NEWS FOR JUNE, 1935 

YES! THERE IS RADIO ABOARD! 
This comfortable cabin of the 50 ft. 
motor cruiser "Virginia," H. D. Crippen, 
Sr., of New York, owner, is equipped 
with a motor -car radio receiver adapted 
for marine use. The installation is in- 
conspicuous and is shown in the small 

square on the starboard side. 

automobile receivers in round metal cabi- 
nets is a new innovation in design for 
which they daim improved tonal benefits. 
The new line includes the models 634, a ti- 
tube set shown in the illustration, and the 
model 524, a 5 -tube unit. Additional fea- 

tures are anchored construction, balanced 
sensitivity and a new type of tone control 
in the model 634. 

Separate Speaker for Overhead 
Mounting 

Motor -car owners will be interested in 
the new General Electric model D32 auto- 

mobile set equipped with the attractive 
stream -lined remote -control unit. The sep- 
arate speaker meets the new type of 
overhead mounting to give ear-level re- 
ception. The new developments incor- 
porated in the set include a speech -control 
switch and a new antenna circuit filter. 

Ford Radio Embodies New 
Design 

The loudspeaker of the custom -built ra- 
dio receiver supplied for the 1935 Ford 
cars is located just above the rear -vision 
mirror in the car header and throws the 

A 
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sound to both front- and rear -seat pas- 
sengers. Greater fidelity of tone results 
from this design. The receiving set proper 
is mounted above the steering column, with 
the control unit in the center of the dash- 
board. 

A Portable Receiver for the 
Auto, Boat or Summer Home 
The unique receiver shown in the illus- 

tration below is made by the RCA Mfg. 
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Company and is known as the Portette 
model M116. receiver. It will operate from 
either the car storage battery or from 110 

volt 60 cycle lighting lines and due to its 
compact portable design it can be placed 
anywhere in the car, moved around from 
place to place as desired and is equally 
adaptable to motor car, marine use or for 
the home. The metallic carrying -case con- 
tains a compactly -built chassis upon which 
are assembled a five -tube superheterodyne 
receiver, an electrodynamic loud speaker 
and independent B battery eliminators for 
either type of power supply. A set of this 
kind should find great favor with vaca- 
tionists. 

A New 7 -Tube Set for the Camp 
This table type cabinet houses the new 

Sentinel models 6241 and 7741 battery oper- 
ated 6 and 7 tube superheterodyne re- 

MUSIC FOR SUMMER CAMPS 

Here is a new portable electric radio- 
phonograph combination, for summer 
use. It covers the broadcast band as 
well as the short -wave band and plays 

phonograph records. 

ceivers. The model 7741 is a dual -wave job 
covering the short wavelengths from 18 to 
57 meters and 175 to 560 meters. The A 

battery drain is .620 amperes and 23 ma. 
for the B batteries. This company manu- 
factures a. c. -d. c. portable sets, auto 
models, receivers for 32 volt current and 
battery operated all -wave sets. 

Portable Radio -Phonograph 
Combination 

The Ansley portable Radio- Dynaphone 
will strike a responsive chord among vaca- 
tioners who like to make their own music 
as well as listen to broadcast entertain- 
ment. It combines a 6 -tube a.c. -d.c. su- 
perheterodyne in the same case with a 
phonograph turntable and a high -quality 
crystal pick -up. The radio tuner covers 
both the broadcast band and the interna- 
tional 19 to 50 -meter short -wave channel. 
A 6% -inch dynamic speaker is used. This 
instrument is available for either 110- or 

A COZY MARINE RADIO 

f1 pórtable installation, taking up but 
a small space, is pictured in this 
owner's stateroom in the 48 ft. Chris - 
Craft cruiser. It uses a full -size 
speaker which is indicated by the 

grillwork in the end -panel. 

220 -volt operation. As the photograph 
shows, the top and the front of the case 
open to provide access to the controls. 

A Portable Phonograph for 
Summer Hours 

The RCA model 2 -65 portable phono- 
graph is equipped with a new type ortho- 
phonic sound box and a horn of fibrous 
material which overcomes the usual me- 
tallic resonance. It has an automatic start 
and stop arrangement, weighs 16 pounds 

and is sturdily built to withstand jolts and 
bumps. It measures 17% by 137/8 by 7% 
inches. An improvised carrier that fits right 
over the turntable is used to store records. 

Motor Boat Receiver 
The Philco model 806T is especially de- 

signed for installation in yachts and motor- 
boats. It is a 6 -tube, single -unit super- 
heterodyne with automatic volume control, 
full -range tone control, electrodynamic 
speaker and vibrator type power unit. The 
black crystal- finished steel case measures 
107/8 by 7% by 7 inches overall and can 
be easily mounted in the cabin of a boat. 

(Continued on page 772) 
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DEMONSTRATES THE PROGRESS OF TELEVISION 
Mr. Baird, famous British television expert, shows the prog- 
ress he has made. Below: An amusing scene showing "Jass 

and Jessie" in a comedy skit. 

AMATEUR TELEVISION PIONEER 
Mr. Harold Bailey (at G2UF) with 
his announcer, Hal Jones, being tele- 

vised. Above: His receiver. 

CONTROL ROOM OF THE BBC STATION 
This is the control room of the television studio with the 
sound -control engineer, at left, and a visual -control engineer 

on his right. 

British 

TELEVISION 
Samuel Kaufman 

GREAT BRITAIN has decided to 
go ahead with television and the 
entire radio world has turned its 

eyes towards the British Isles to ob- 
serve just what practical results can be 
obtained with present -day equipment. 
The Government's decision was the re- 
sult of the General Post -Office television 
committee report. The committee, 
headed by Lord Selsdon, former Post- 
master General, had spent many months 
in study of the world's television prog- 
ress and had traveled extensively. Lord 
Selsdon, himself, headed the group vis- 
iting America last autumn. 

Sir Kingsley Wood, the present Post- 
master General, in announcing that the 
Government had considered and ap- 
proved the report of the television com- 
mittee, stated that television service 
would be started from the London area 
station during the latter part of 1935. 

COMMITTEE ON TELEVISION 
This is the first meeting, in London, 
of the British Television Commission. 
Left to right they are: Noel Ash - 
bridge, O. F. Brown, Sir Frank Smith, 
Lord Selsdon (Chairman), F. W. 
Phillips, Colonel Angwin, V. Roberts. 

It was estimated that the television ser- 
vice would cost £180,000 up to the end 
of 1936, when the British Broadcasting 
Corporation's charter will expire. The 
required amount will be contributed in 
equal shares by the B.B.C. and the 
British Treasury. 

Recommendations and conclusions of 
the television committee point out that 
high definition television is in a high 
enough stage of development to justify 
initial steps of television service and 
that the B.B.C. should be assigned juris- 
diction of sight programs. The com- 
mittee further recommended that Sir 
Kingsley Wood should appoint an ad- 
visory committee to form and direct 
the initiation of Britain's television 
transmissions. Those designated for the 
advisory committee are: Lord Selsdon, 
chairman; Sir Frank Smith, secretary of 
the Department of Scientific and Indus- 
trial Research; Colonel A. S. Angwin, 
assistant engineer -in -chief of the British 
Post Office; Mr. F. W. Roberts, assis- 
tant secretary of the British Post Office; 
Mr. Noel Ashbridge, chief engineer of 
the B.B.C., and Vice -Admiral Sir 
Charles Carpendale, controller of the 
B.B.C. Mr. J. Varley Roberts was 
designated (Continued on page 772) 
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THE OUTSIDE AND THE INSIDE 
The new G. E. metal variable -mu pentode. The inside view shows the closer spacing and shorter leads. 

NEW METAL TUBES 
John M. Borst 

NOW, for the first time, a complete 
new line of American all -metal 

tubes is presented. As early as Sep- 
tember, 1933, RADIO NEWS announced 
the development of a metal tube. Also 
the March, 1934, issue contained a story 
of an experimental all -metal "Lilliput" 
tube. Sooner or later, we prophesied, 
they would become standard and here 
they are! 

THE vacuum tube ascended one 
more step in the ladder of its evo- 
lution and now has lost all re- 

semblance to its ancestor, the incandes- 
cent lamp. Mr. W. C. White, vacuum - 
tube engineer; Mr. I. J. Kaar, design 
engineer, and Mr. G. F. Metcalfe, de- 
velopment engineer, all of the General 
Electric Company, recently demon- 
strated and discussed the latest of all 
vacuum -tube development - the all - 
metal tube. Besides providing an ef- 
ficient shield for the tube, the metal 
shell makes possible a sturdier construc- 
tion, with better heat radiation, lower 
internal capacities and a more eco- 
nomical manufacture. 

The new tubes, as shown in the illus- 
trations, are smaller than the equiva- 
lent glass tubes. At present ten differ- 
ent types have been made, including a 
power rectifier, a triode output tube 
similar to the 45, a variable -mu pen- 

tode, a pentagrid tube, a hexode, a 
small triode and a duo -diode. This 
latter tube is a new type, containing 
two cathodes and two diode plates. 
It is shown at the extreme right 
of the lower illustration. The height 
of the tube (above the base) is Ys 
inch. 

These tubes have an entirely new 
socket arrangement, which is an enor- 
mous improvement over the present one. 
All types, regardless of the number of 
prongs, will fit the same 8- contact 
socket. The pins are all of the same 
size and are placed at regular intervals. 
In the center is a larger pin, fitted with 
a "key." Y 

In order to insert a tube into its 
socket, it is necessary only to insert this 
center pin into its hole first, then ro- 
tate the tube until the key finds its 
groove, when the tube can be pushed 
down. This can be done in the dark; 
it is no longer necessary to find the big 
prongs and the big holes and bring them 
into line. All tubes have one more con- 
tact pin than (Continued on page 776) 

THE NEW AND THE OLD 
Several metal tubes, next to their glass - 
enclosed equivalents. From left to 
right: a full -wave rectifier, an output 
triode, a variable -mu pentode, a small 

triode and a duo -diode. 

Questions You Might Ask 
1. Does the metal tube eliminate 

tube shields? Ans.: Yes. 

2. Will their characteristics be 
similar to present -day tubes? Ans.: 
In general, yes; some entirely new 
types have been added also. 

3. Will prices be higher? Ans.: 
No. Since the manufacturing meth- 
ods are simplified, prices should be 
lower. 

4. Do the tubes stand up well? 
Ans.: The metal envelope contrib- 
utes to residual gas clean up; so 
the tubes should last as long or 
longer than present types. 

5. Do the tubes get hotter than 
others? Ans.: No, the iron is a 
better radiator than glass and the 
tubes should operate cooler. 

6. Can they be used .for short 
waves? Ans.: Yes, they are better 
for short waves, because internal 
capacities are smaller. 

7. Do you get a shock when 
touching the shell? Ans.: No, the 
shell is grounded. 

NOTE: Any further questions our 
readers might like to ask regarding 
these new tubes will be sent to 
these engineers for answers. 
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By Harry D. Hooton 
J S far as the manufacturer of 

modern all -wave radio receivers 
1 is concerned, the plug -in coil is 
already a thing of the past. The average 
set builder. however, still clings to the 
idea of using plug -in coils, in the belief 
that plug -ins really represent the best 
and most efficient type of short wave 
inductance obtainable for a multi -band 
receiver and that any kind of substitute, 
such as,the common tapped coil for in- 
stance, will cause losses in sensitivity, 
selectivity and ease in adjustment, espe- 
cially on the higher frequencies. 

Painstaking experiments with various- 
types of "plugless" coils have convinced 
the author that many of the claims of 
"dead -end" losses have been very much 
exaggerated. In fact, we found that in 
about 95% of the cases the non- sensi- 
tive and critical condition was not caused 
by losses at all, but simply because of 
an overdose of regeneration due to an 
improperly proportioned tickler winding. 
When the proper value of plate coil was 
used and the windings of the grid coil 
were spaced as shown in Figure 2, the 
circuit became normal at once and the 
sensitivity, selectivity and ease of han- 
dling on the 13 -24 and the 24 -39 meter 
bands were just as good as when the 
conventional plug-in coils were used. 
However, it should be clearly under- 
stood that very much of the success 
obtained with this particular type of 
"plugless" coil will depend upon the 
methods of winding and switching. The 
plate coil must be coupled to the grid 
end of the tapped coil and the windings 
of the latter must be spaced at least / 
inch or more. The band -change switch 
is arranged in such a manner that the 
unused portion of the coil is short cir- 

UNDER THE CHASSIS 
This view shows the location and 

wiring of parts. 

cuited at all times. 
The receiver de- 

scribed here is the 
result of the ex- 
periments men- 
tioned above. The detector portion, with 
the exception of the coils of course, is 
similar to the circuit described on page 
23 of the July, 1934 issue of RADIO 
NEws. This set, however, is more effi- 
cient than the earlier model and is con- 
siderably easier to operate. The receiver 
as shown here is ideal for the fellow 
who wants a good easy -to- handle dis- 
tance- getting short wave set without too 
much expense or complicated features. 

As shown in Figure 1, the circuit con - 
sists of a standard regenerative detector 
followed by two stages of resistance - 
and condenser- coupled audio- frequency 
amplification. The receiver has a con- 
tinuous frequency range from 22 mc. to 
4.5 mc. (13 to 65 meters approximate- 
ly), being divided into bands as follows: 
band 1 -13 to 24 meters; band 2 -24 to 
39 meters and band 3 -39 to 65 meters. 
This arrangement effectively covers most 
of the frequencies used in present day 
short wave activities excepting those in- 
cluded in the 80 meter amateur band. 
Few persons, unless they happen to be 
licensed amateurs, are interested in this 
band anyway; however, later on in this 
article, we shall give data on a coil which 
will cover this band also. 

A type 19 "twin" tube is used in the 
detector and first audio stage and a type 
33 pentode is used for output. Since 
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z)lfake This 

TRI -BAND 
SHORT 

This extremely inexpensive little re- 
ceiver is an excellent one for the short- 
wave fan who likes to make his own - 
and who wants the modern advantage 
of range switching for the circuits 

both of these tubes have very high am- 
plification factors, the volume compares 
favorably with that of similar receivers 
using four tubes of the ordinary type. 

These tubes were not chosen entirely 
because of this convenience and econo- 
my, however; the type 19, in addition 
to being an extremely sensitive detec- 
tor, is the only triode, in the battery 
series of tubes, which will oscillate with 
approximately equal sensitivity on either 
end of the tuning range without chang- 
ing the value of the tickler coil. This 
characteristic is absolutely essential if 
the tapped coil is to be a success. 

The construction of the set is very 
simple and even the most inexperienced 
person should have little difficulty in 
building it. The various parts are 
mounted on a 1/16 inch thick aluminum 
panel and chassis 6 by 10/ and 4/ by 
10 inches respectively. The chassis is 2 

inches deep. With the exception of the 
tubes, coil, tuning condenser and the 
two switches, everything is underneath 
the chassis, giving a very neat appear- 
ance to the set. The exact location of 
each and every part has been selected 
with efficiency in mind and therefore 
the layout shown in the photographs 
should be adhered to if results obtained 
by the writer are to be duplicated. All 
wiring, including that of the audio 
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CICovers ranges 13 -24, 
24 -39 and 39 -65 meters 

without plug -in coils 

WAVE 

RECEIVEK 
stages, is kept as short and direct as 
possible. 

The coil and the inductance switch 
are probably the most difficult items to 
construct, although even these are easily 
made. As shown in Figure 2, the coil 
is of the tapped variety, the change from 
one band of frequencies to another being 
accomplished by the simple process of 
shorting out the unnecessary portion of 
the winding. In this particular coil the 
windings are placed on a one inch bake- 
lite form, taps being taken off at the 
fourth, seven and three -fourths and fif- 
teenth turns. Whenever a tap is taken 
off, the next winding must be spaced at 
least / inch or more from the turns 
of the preceding coil. If the windings 
are not spaced in this manner losses will 
take place in spite of every precaution. 
The tickler coil is wound in the reverse 
direction to that of the grid winding in 
order to reduce the detuning effect of 
the regeneration control and is coupled 
to the grid end of the tuning coil. Do 
not wind this coil between the turns of 
the grid coil! Four turns of No. 28 
enameled wire, close wound, will give 
sufficient excitation on all bands with- 
out saturation at the high- frequency por- 
tion of the tuning range. 

If operation over the entire short 
wave spectrum between 14 and 100 
meters is desired, the coil will consists 
of a total of 19 turns with taps at the 
fourth, eighth and nineteenth turns. The 
tuning condenser used with this coil 
must be of 140 mmfd. (.00014 mfd.) 
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maximum capacity instead of the 80 
mmfd. type used in this receiver. In 
either case the turns must be spaced 
to eliminate the losses; the tickler coil 
is the same also -four turns. 

The author was reluctant to give up 
the advantages gained through the use 
of the new low loss insulating materials; 
so, after searching through a dozen mail 
order catalogs and failing to find any- 
thing which corresponded to our idea 
as to what a low -loss inductance switch 
should be, we built the one illustrated 
herewith. As shown in Figure 2 the 
home -made wave -change switch is made 
from an Eby ceramic socket and an old 
filament rheostat of the midget type. 
The rivets holding the socket terminals 
were drilled out and the contacts were 
removed from the socket. Three switch 
points were then fitted to the rivet holes, 
the tops being rounded off somewhat to 
allow the rheostat arm to sweep smooth- 
ly over them. The resistance element 
was removed from the rheostat and the 
arm was reversed on the shaft as shown. 
Finally the socket and rheostat were as- 
sembled as shown in Figure 2, being held 
together by means of two one inch long 
machine screws. To obtain a "sure- 
fire" connection to ground, a flexible 
"pig- tail" wire is soldered to the arm 
and to the grounded portion of the 
switch. The positions of the switch 
knob for the different ranges are also 
illustrated in Figure 2. 

If the photographs, diagrams and 
drawings have been carefully studied, 
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even the novice should have little diffi- 
culty in wiring the set. Like all short- 
wave sets the leads must be kept as 
short as possible, especially the "hot" 
plate and grid wiring and the wires from 
the coil taps to the band - change switch. 
These last mentioned leads must not be 
over one inch in length at the most and 
should be straight and dirëct with no 
sharp bends or turns. 

The various coupling condensers and 
fixed resistors are mounted directly on 
the sockets, the tinned leads being of 
sufficient stiffness to hold them in place. 
This method is very good unless the set 
is to be knocked around a great deal. 
In this case it is advisable to mount the 
resistors on small bakelite squares or 
strips to prevent short circuits to the 
chassis. If any of the plate resistors 
should come in contact with the chassis 
while the "B" batteries are connected, 
both tubes will instantly be destroyed. 

Needless to say all connections must 
be carefully soldered. 

Either 90 or 135 volts can be used 
on the plates with good results. If a 
speaker is used, the higher voltage will 
give more volume, of course; if phones 
are used 90 volts will give plenty of 
volume and there is -less danger of 
damage to the phones. Three ordinary 
dry cells are used for the A battery, and 
since the total drain is only .26 ampere, 
they should last at least two to three 
months before a replacement is neces- 
sary. 

There is no "C" bias used on the 19 
unless a "motorboating" sound is heard 
when adjusting the regeneration control. 
In case this happens, (Turn to page 780) 

ALL SET TO GO 
Here is this Hooton receiver, ready 
for operation. The 1% -volt cells at 
the rear left are the newly developed 
type which have the life of standard 
No. 6 cells, but are small in size and 

of improved appearance. 
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THE "HAM" SHACK 
CQ CQ CQ 

HIS department has received a 
number of requests for descriptions 

of amateur transmitters ranging in power 
from 20 to 30 -watts output to higher 
power ranges. Several requests have 
been received for a description of a 
transmitter that could be used with the 
modulator and amplifier described in the 
December and January issues of RADIO 
NEWS. 

IN these days of modern amateur radio, 
an amateur transmitter should include 
all of the latest devices for the trans- 

mission of a stable signal that will cause a 
minimum of interference and provide a 
maximum of efficiency. The cost of corn - 
ponent parts that make up the average 
station is much lower than it has ever 
been. For instance, today, it is possible 
to purchase good crystals for two to three 
dollars, whereas, five years ago, one would 
cost seven to ten dollars. Not so very 
long ago a crystal set the amateur back 
twenty -five dollars. 

It is an undisputed fact that a crystal 
will provide the most stable type of signal 
and, despite the advocates of electron - 
coupled oscillators which may be designed 
to provide a high degree of stability, there 
is no comparison between the two. Also, 

with a very definite trend in amateur 
circles toward the more extended use of 
telephonic communication, the amateur 
planning a new transmitter should design 
it so it also may be adapted for voice 
transmission as well as c.w. To the new- 
comer in the amateur ranks, the crystal 
transmitter is by far the safest thing to at- 
tempt. While its construction and opera- 
tion may seem to be complicated when 
described in print, actually it is very simple. 
The advantage of the crystal transmitter 
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A PENNSYLVANIA "HAM" STATION 
Station W3EOZ, owned and operated by 
Thomas A. Consalvi, of Bryn Mawr, Pa. 
The telephone transmitter is shown at 
the right, and employs a pair of 852 type 
tubes in push pull with about 700 -watts 
input in the final amplifier. The crystal 
oscillator is a push -pull arrangement and 
is operated mostly on 1910 kilocycles. 
Station W3EOZ operates on both 160 and 
20- meter phone bands, and a separate 
transmitter (not shown in the picture) is 
used for 20 -meter operation. The an- 
tenna is a half -wave 160 -meter Zeppe- 
lin, and is suspended well in the clear on 
a 300 acre farm. W3EOZ identifies him- 
self on the air as "Three Elegantly Ossi- 
fied Zebras." Signals from the .station 
have been heard in all parts of the 
world, and W3EOZ has worked all dis- 
tricts in the United States and Canada 
but the ¢th and 5th Canadian, on 160 

meter 'phone. 

is that one knows at all times whether or 
not he is operating within a given band. 
It is impossible to miss, because a good 
crystal has only one resonant point, and 
the calibrations supplied by the manufac- 
turers are reasonably accurate -even for 
the cheaper crystals. It is possible to secure 
a higher degree of accuracy for a few dol- 
lars more, but calibrations estimated to be 
within 1 percent are accurate enough for 
general amateur work, as long as they are 
not on the edge of -an operating band. 

In designing the amateur transmitter, it 
is always wise to consider the possibility 
that, some day, voice transmission may be 
tried. Therefore, it is almost essential to 
provide a buffer stage to isolate the oscil- 
lator from the modulated amplifier (for 
reasons of stability and quality of modula- 
tion). With this same idea in mind, the 
modern amateur transmitter should be de- 
signed for operation on practically all of 
the amateur bands. Again the buffer stage 
is necessary to provide a doubler -amplifier, 
if the higher frequencies are employed. 

A medium -powered transmitter for all - 
band operation has been designed and con- 
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strutted by this department as typical of 
the average amateur station. It is designed 
for inputs from 100 to 200 watts and is 
suitable for voice or telegraph. The trans- 
mitter has been laid out in the simplest 
manner and essentially follows the sche- 
matic wiring diagram. It might be de- 
scribed as a baseboard transmitter, but is 
made to appear somewhat neater by 
mounting the baseboard on a rectangular 
box 5 inches high. The box arrangement . 
provides a convenient mounting for all 
meters and hides all of the small com- 
ponent parts such as small condensers, re- 
sistors, etc., leaving only the tube sockets, 
coils and associated apparatus exposed on 
the surface. 

The transmitter employs a 47 type tube 
in a crystal oscillator circuit followed by a 

(Continued on page 773) 
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The Acorn" Tube 

ON 3/4 METER 
(The Receiver) 

Equipped with the receiver described, 
the experimenter will be "in on the 
ground floor" of pioneer development work 
contemplated by commercial and private 
interests, in the range below one meter 

THE receiver utilizes the same cir- 
cuit as the transmitter described 
last month, but is made to super - 

regenerate by using a high resistance 
grid leak, 100,000 ohms or higher being 
satisfactory. The very thing that was 
undesired in the transmitter is necessary 
to receiver operation. The milliam- 
meter should again be used during the 
tuning -up process, the double dip being 
essential for proper results. The be- 
havior of the receiver is not unlike a 
typical "self -supering" 5 meter receiver 
although the rushing sound is less pro- 
nounced. No trouble at all was experi- 
enced with the electrical end of the re- 
ceiver but the problem of tuning was a 

THE CIRCUIT 
Figure 2: The inductance L1 -L2 is 
similar_ to that shown in the photo of 
the 4 -meter transmitter last month. 
The antenna loop terminates at the 2 
porcelain insulators on the wall of the 
shield and can be bent to provide the 

desired degree of coupling. 

Ed Glaser * 
Part Two 

difficult one to solve satisfactorily. 
The most suitable tuning condenser 

would be the disc type about / inch 
in diameter but no such condenser is 
available. The disc that is movable 
must always be exactly parallel to the 
stationary disc necessitating a very rug- 
ged mount and a screw without play. 
The disc, of course, must be insulated 
from the screw. The writer being but 
a pseudo- mechanic, this type of con- 
struction was not attempted. Instead, 
a means of tuning was sought using a 
small, standard variable condenser. 

Figure 1 shows some of the schemes 
tried, only the necessary circuit ele- 
ments being shown. 1(A) showed some 
tuning effect but the effect was really 
incidental to a loading effect caused by 
the loop "L ", which absorbed energy 
from the main oscillatory circuit. At 
one point in the range the loop was 
resonant, completely stopping oscilla- 
tion. 1(B) shows the condenser con- 
nections made to a point of higher r.f. 
voltage, which made matters worse. By 
reversing the leads to the condenser, as 

in 1(C), two loops "L" and 
"Ll" were formed which tended 
to cancel absorption effects 
when correctly proportioned. 
Even so, the system was poor. 
A Cardwell Trim -Air con- 
denser was cut down to two 
(Continued on page 782) 
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antenna used by the author. 
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QUARTZ 
CRYSTAL 

Figure 1. X and 
Y show a "zero 
angle" cut plate 
and a "30 de- 
gree" cut plate, 

respectively. 

RADIO NEWS FOR JUNE, 1935 

THE DESIGN OF 

CRYSTAL 
Crystal Filters employed in radio have 
heretofore been thought of only in con- 
nection with very narrow bands; they 
have been utilized in receiver designs 
for the purpose of providing super- selec- 
tivity in tuned circuits. Recent investi- 
gations disclose possibilities for new 
applications -as wide -band filters in 
modern -type high -quality radio receivers 

QUARTZ crystals have been in use 
for many years as frequency 
standards and stabilizers, but 

their possible adaptation to the need for 
low- dissipative circuit elements -such 
as would be required for a band -pass 
filter having a truly rectangular re -' 
sponse characteristic -seems not to have 
been completely realized by the radio 
profession. True, some crystals have 
been employed for the peaked tuning of 
the intermediate -frequency amplifier de- 
signed for c.w. reception, but the tuning 
is so critical that even the comparatively 
narrow band width necessary for intelli- 
gible speech (some 2200 cycles) is 
sharply attenuated. The prospect of 
using such a system for the reception of 
broadcast programs promised results too 
horrible for further contemplation. 

Recent developments, however, indi- 
cate a probable field of usefulness in 
quality radio reception. Crystal filters, 
capable of passing the requisite band 
width, appear to be a physical possi- 

- bility. It is the purpose of this series 
of articles to discuss certain fundamen- 
tal features of the crystal filter problem 
and to show, where possible, how the 
developments mentioned above might 
be applied to radio use. For the benefit 
of those to whom the equivalent circuit 
method of analysis -which will be used 
throughout -is unfamiliar, several ref- 
erences of value are given at the end of 
this article. 2 

Quartz crystals occur in nature in a 
generally hexagonal form, i.e., the cross - 
section of a perfectly symmetrical crys- 
tal would be a hexagon. Three sets of axes 

are found in every quartz crystal, regard- 
less of what its actual shape may be. 

The first of these axes, the optic, is a 
normal to a cross -section of the crystal; 
it is shown as the line 00 in Figure 1. 
Other axes, the electrical, are lines join- 
ing the vertices of the cross -sectional 
hexagon; in Figure 1 these are indicated 
by the lines of EE, E'E' and E "E ". An- 
other set of axes occurs at an angle of 
30° with the electrical axes and in the 
same plane. This puts these axes per- 
pendicular to opposite faces of the crys- 
tal. They have been called "mechan- 
ical" axes by F. R. Lack' of the Bell 
Telephone Laboratories, Inc., and his 
designation will be used throughout. 
Lines MM, M'M' and M "M" in Fig- 
ure 1 indicate these mechanical axes. 

The piezo -electric effect, which is the 
phenomenon of dimensional change in 
the quartz crystal under the influence 
of an applied electrical field, is most 
pronounced in directions at right angles 
to the optic axis and is also much 
greater along certain axes of the crystal. 
Plates for radio use are, for this reason, 
cut with a definite orientation with re- 
spect to an electrical axis. The zero - 
angle cut, sometimes called the X cut, 
is so called because a normal to the face 
of the plate is parallel, i.e., makes an 
angle of zero degrees, with an electrical 
axis. The 30° cut -known also as the 
Y cut -has a normal to the face of the 
plate forming an angle of 30° with an 
electrical axis; in other words, the nor- 
mal to the face of the 30° cut plate is 
parallel to one of the mechanical axes. 

Each of these cuts gives a plate with 
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BROAD -BAND 

FILTERS 
W. W. Waltz 

Part One 

somewhat different characteristics. The 
temperature coefficients are different, 
being negative to the extent of perhaps 
15 to 25 parts per million per degree 
centigrade for the zero angle cut, and 
positive some 25 to 100 parts per mil- 
lion per degree centigrade for the 30° 
cut. Lack' discusses various other tem- 
perature coefficients obtainable with cer- 
tain cuts, and C. E. Worthen of the 
General Radio Company has written on 
the general subject of quartz plates in 
greater detail.5. 

Connected into an electrical circuit, 
the piezo -electric quartz plate "appears" 
to the rest of the circuit as a sharply 
tuned combination of inductance, ca- 
pacity and resistance. K. S. Van Dyke,' 
investigating this equivalence of quartz 
plates and resonant circuits, found that 
a crystal having a fundamental fre- 
quency of about 1100 kc. gave the fol- 
lowing values for the elements of the 
equivalent circuit shown in Figure 2: 

L = 330 mh. 
R = 5500 w (approx.) 
C = .065 mmfd. 
C, = 1. mmfd. 

For a sharply tuned circuit, 5500 ohms 
may seem to be an inordinately high 
resistance. However, this resistance 
may, without appreciable error, be con- 
sidered as inherent in the coil -the con- 
denser C being assumed loss -free. A 
consideration of these points will show 
that, at the crystal frequency (1100 
kc.), the coil is quite efficient, its Q 
being about 414. Further consideration 
will make evident the impracticability, 
if not impossibility, of physically real- 
izing a coil of 330 mh. inductance with 
a distributed capacity low enough to in- 
sure that the coil reactance will remain 
inductive at 1100 kc. 

Van Dyke points out, and later dis- 
cussion will show, that the series 
branch of the circuit of Figure 2 corre- 
sponds to the vibrating crystal. The 
shunt capacity C, is, in Figure 2, a func- 
tion of certain crystal parameters which 

are not pertinent to 
this discussion. The 
preponderance of C1 
over C, however, makes C1 the domi- 
nant factor of the impedance of the 
equivalent circuit, except in the vicinity 
of the resonant frequency where the 
series combination of L and C become 
controlling. 

In Figure 3, which is essentially Fig- 
ure 2 without the resistance and which 
will be employed later in the derivation 
of the elements for the various types of 
filter networks, the shunt capacity Ch 
includes the electrostatic capacity of the 
crystal electrodes, or holder. As will be 
shown in equations (2) and (3), ap- 
pearing below, the ratio of CA to C° is 
125 or greater. This ratio of 125 or 
more will be used later in the design of 
the filter networks as a check on certain 
of the computations. 

Crystäls for filter use are cut as fol- 
lows: The length A is parallel to the 
mechanical axis; the width w is parallel 
to the optical axis; the thickness t 
being parallel to the electrical axis. This 
plate, shown in Figure 4, is, in effect, a 
zero angle or X type. Plates cut with 
different orientations are entirely fea- 
sible, especially if the absolute minimum 
in temperature coefficients is desired. 
The plate cut as described exhibits, to a 
point somewhat above its first reso- 
nance, an impedance corresponding to 
that of the simple circuit of Figure 3- 
provided its length is greater than the 
width, i.e., A = 3w or more -this im- 
pedance being shown in the curves of 
Figure 5 (A) 

The elements of the crystal- equiva- 
lent- circuit may be expressed in terms 
of the crystal dimensions, in centi- 
meters, as follows: 

106.1 At 
L = henries (1) 

w 
.322 wA 10-'4 

farads (2) 
(Cont. on page 776) 
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QA New 

DIRECT- 
COUPLED 
APIPLIFíER 

By the Staff 

SO 
far there have been two types of 

direct - coupled amplifiers which 
have found wide application. These 

are the Loftin -White circuit and the cir- 
cuit employed with the Triple -Twin 
tube. Now, another circuit appears 
which is different from either of these. 

For some time an inventor, Otto 
Greenberg, has been working on an orig- 
inal engraving system employing a 
photocell and amplifier which scans the 
picture and controls the engraving tool. 
The photocell amplifier needed in this 
case had to be a d.c. amplifier and had 
to give sufficient output to control the 
cutting tool. The circuit which he de- 
veloped to accomplish this end is shown 
in Figure 1. It provides unusually high 
variation in plate current with the avail- 
able light intensity variation and uses 
an economical power supply. It is be- 
lieved that this is the highest amplifica- 
tion yet obtained with such a power 
supply and but two tubes. 

The circuit employs a 25Z5 as two 
separate rectifiers for two power sup- 
plies which are connected in series. One 
of these furnishes the required plate 
voltage for the 77 tube, the other for 
the 43 tube. The load (Rl) of the 77 
tube is in the cathode circuit. Natu- 
rally, any change in current in this load 
results in a change in voltage across the 
load, and an equal but opposite change 
in voltage across the tube (the 77). This 
latter voltage drop is used as the grid 
bias for the 43 tube and thus the 77 is 
economically coupled to the 34 without 
having to worry about high voltage on 
the grid. 

In order to provide a bias for the 77, 
the inventor employs a potentiometer 
for R1 and adjusts this for his require- 
ments. It should be noted that the self - 
bias will cause degeneration and give 
less amplification; the highest gain is 

RADIO NEWS FOR JUNE, 1935 

obtained when the arm of the poten- 
tiometer is set at A and a suitable bias- 
ing battery is used at X. This will be 
shown later. 

When this amplifier was set up in the 
RADIO NEWS laboratory, the plate cur- 
rent of the 43 tube was found to vary 
from 2 ma. to 22 ma. as a paper having 
dark and light areas was moved across 
in front of the cell. Holding the paper 
at greater distances from the cell gave 
the same results, but then the light and 
dark areas on the paper had to be larger. 
The instrument worked entirely from 
the daylight reflected by the paper, with 
the cell directed away from a window. 

Leaving the adjustment as it was, the 
photocell and R4 (a 50- megohm resis- 
tor) were removed and known d.c. po- 
tentials were applied to the input termi- 
nals by means of a General Radio volt- 
age divider, noting the plate current of 

the 43. The results are shown in curve 
A of Figure 2. In this case R1 was 1 
meg. and R2 was 4500 ohms. The arm 
on R1 was adjusted for 2 ma. plate 
current in the 43, with no input. Inci- 
dentally, the filament resistor R3 was 
200 ohms, 30 watts. 

Several changes were made, to see 
what could be done to increase the am- 
plification, and each time another curve 
was made. Reducing the self -bias until 
the current in the load (R2) was 22 
ma. with no signal, curve B was ob- 
tained. This is much steeper than curve 
A, with the result that changing the 
input potential from -2.4 to -.4 volts 
(a change of 2 volts) results in a plate 
current change of 17 ma. 

Next, the self -bias was removed en- 
tirely (setting arm of potentiometer at 
A), this gave the curve C. 

Curve D (Continued on page 783) 

glow 

PHOTOCELL 
FOLDS SHEETS 

John Strong 
AUNIQUE industrial application of 

the photoelectric cell was recently 
made at the Hotel New Yorker, 

New York City. Three levels beneath 
the street surface, the hotel maintains 
an elaborate laundry for guests' cloth- 
ing and house linens. Machines are 
used for the various phases of launder- 
ing on account of the speed and econ- 
omy of their operation. But one phase 
of work that defied mechanization was 
the sheet -folding assignment. Machines 
that effectively folded the bed linens 
were long in use. but they had to be pre- 
set for sheets of single size. Inasmuch 
as the hotel used sheets of several sizes, 
it sought a method that would permit 
automatic folding of all linens. A photo- 
electric cell did the trick. 

Now, as every sheet comes through 
the ironing machine, it passes along 
bands of tape. . A beam of light is 

placed between two of the tape bands 
and falls upon a photoelectric cell un- 
derneath. Thus, when a sheet passes, 
the beam is broken and the timing of 
the shadow on the photoelectric cell 
presets the folding machine for every 
size of sheet. 

1 
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THE PRE -AMPLIFIER ASSEMBLY 
There is nothing particularly unusual 
about the amplifier. It is easy to 
build and inexpensive, employing 

standard parts throughout 

/ 
WITH the advent of the new 

low -cost condenser microphone 
heads, such as those described 

in the August, 1932 and June, 1933 issues 
of RADIO NEWS, it is possible to use the 
the a.c. lines as the power supply for 
both the microphone head and its asso- 
cited pre -amplifier. Not only that but 
the cost of the complete equipment may 
be kept below the level of a good carbon 
microphone, although the condenser 
microphone has a number of outstand- 
ing advantages which are found in its 
excellent frequency response, the ab- 
sence of the so- called "carbon hiss" and 
the ability of the condenser microphone 
to function in any position. 

This article describes a condenser 
microphone amplifier designed for a.c. 
operation, and the power supply unit 
for use with it. The writer has used 
this equipment for some time. Recently 
it was used in an unofficial test at one of 
the Cleveland broadcasting stations. 
The program, remote controlled, was on 
the air for an hour and during this 
period there was no perceptible hum or 
noise of any sort and the frequency re- 
sponse was excellent. So good has been 
its operation, in fact, that there seems 
to be little justification for bothering 
with batteries in condenser microphone 
and pre -amplifier operation. 

In Figure 1 is shown the amplifier 

-.?. C. Operated 

MICROPHONE 
PRE- AMPLIFIER 
For many experimental uses batteries are highly 
satisfactory as the source of power for a micro- 
phone pre -amplifier. But for amateur station and 
broadcast service there is much to be said for a.c. 
operation, providing the design, like that described 
here, completely avoids hum in the reproduction 

Walter Widlar 
circuit diagram, it is of conventional de- 
sign for a.c. operation, with the excep- 
tion of the grid battery. A fresh battery 
of reputable manufacture should last the 
better part of a year. Care must be 
taken to avoid leakage and resultant 
noise. The best way to accomplish this 
is through the use of high quality 
standard parts, complete shielding and 
careful construction. 

The microphone power supply, Figure 
2, should be a separate unit. It is un- 
usual only in the respect that it uses an 
ample filter. The power transformer 
should supply in the vicinity of 220 
volts at approximately 20 ma. Voltages 
within 25% plus or minus of this figure 
do not seem to effect operation to any 
degree. The greatest limiting factor is 
the inability of some condenser micro- 
phones to withstand a potential of more 
than 250 volts d.c. Two 30 henry 
chokes, followed by a good audio trans- 
former primary as the final choke, to- 
gether with a total of 32 mfds. (450 
volts) of electrolytic condenser, com- 
prise the filter. A 5 -watt resistor, of 
about 15,000 ohms, connected as shown, 
will often improve stability. 

As shown in the photographs the 
amplifier has been made quite compact 
and is assembled on a metal base and 
framework which is slipped into a small 
metal case on the cover of which is 

THE PRE -AMPLIFIER DIAGRAM 
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mounted the condenser head. The power 
supply unit is assembled in an ordinary 
switch box, such as is commonly em- 
ployed for housing the switches and 
fuses in electric light installations. 
These two metal cases provide the com- 
plete shielding which is highly impor- 
tant in condenser microphone equipment. 

The two units are connected together 
by means of an unshielded battery cable 
about 35 feet long, in the case of the 
writer's equipment. Anyone following 
this design (Continued on page 784) 

AMPLIFIER AND POWER 
SUPPLY EQUIPMENT 

Details of layout are discussed in the text 

THE CIRCUIT OF THE POWER SUPPLY UNIT 
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VOLTAGE -DIVIDER 
CALCULATIONS 
(An Effective Graphic Method) 

Walther Richter 
WHEN providing a voltage di- 

vider for screen voltages, for 
instance, especially for variable- 

mu a.v.c. controlled tubes, it should be 
borne in mind that a decrease of the 
negative grid bias on the control grid 
not only increases the plate current but 
also the screen current. If the voltage 
divider from which the screen voltage is 
taken consists of too high values, the 
increase in screen current will lead to 
a decrease in screen voltage which coun- 
teracts the action of the a.v.c. The 
bleeder circuit should therefore consist 
of sufficiently low values to prevent this 
voltage drop. On the other hand, for 
the sake of economy in resistors and 
power transformer it would be desirable 
to keep it as high as possible. The fol- 
lowing graphical method gives the cor- 
rect value of the resistors to be used in 
a very simple and quick way. 

If we plot the current through a re- 
sistor as a function of the voltage across 
it, we get a straight line as per Figure 1. 
As an example, in Figure 1 are plotted 
the lines for 20,000 ohms (5 milliam- 
peres at 100 volts, 4 milliamperes at 80 
volts, 3 milliamperes at 60 volts, etc.), 
and 50,000 ohms (2 milliamperes at 100 
volts, 1 milliampere at 50 volts). 

Now assume that we place a resis- 
tance of 8000 'ohms and one of 12,000 
ohms in series across 200 volts as in 
Figure 2 (a). The voltages across the 
two resistors must add up to 200 volts. 
and the currents through them must be 
alike. Starting from zero voltage, we 
plot the straight line for the 8000 -ohm 
resistor, which would pass 12/ milli- 
amperes at, for instance, 100 volts, 25 
milliamperes at 200 volts, etc. (Figure 
3). For R2 we consider the 200 -volt 
point as zero point, counting our volt- 
age values towards the left; at 200 volts 

200 
this resistor would pass = 16/ 

12,000 
milliamperes. It must now be kept in 
mind that the horizontal distances be- 
tween the left vertical line and the line 
for R, represent the voltages across 
R,, and, in a similar manner, the hori- 
zontal distances between the right verti- 
cal line (through the 200 -volt point) 
and R2 the voltages across R2. If, 
for instance, 5 milliamperes were flow- 
ing in both resistors, point P, tells us 
that the voltage across R, would be 40 
volts, point P2 tells us that the voltage 
across R, would be 60 volts. The two 
voltages do not add up to 200 volts, the 
horizontal distance P, and P2 indicating 
by what amount they fail to do so. Only 
for the intersection point P do the two 
voltages add up to 200 volts; the current 
is 10 milliamperes, the voltage across 

R, equals 80 volts, across R2, 120 volts. 
Now let us put a load in shunt with 

as in Figure 2 (b). Let us assume 
that the load is drawing, for instance, 5 

milliamperes. We would like to know 
now how much the voltage across R, 
decreases due to a 5- millampere load 
current. Obviously, the voltages across. 
R, and R2 must still add up to 200 
volts, but the currents are no longer 
alike, the current through R2 being 5 

milliamperes more than through R,. In 
our diagram, this means we have to find 
a vertical line to the left of P (because 
to the left of P the currents through R2 
are larger than through R,), in such a 
manner that the vertical distance VW 
equals 5 milliamperes. It is seen that 
WR is the current through resistor R, 
with a voltage 0,R across it, and VR 
the current through resistor R2 with the 
voltage 02R across it. The two voltages 
add up to 0102 = 200 volts, and the dif- 
ference VW in the two currents is the 
load current. We could find the posi- 
tion of this vertical line VR with the 
help of a compass, fitting a length 
equivalent to 5 milliamperes between 
these two lines, (Continued on page 781) 
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For Servicemen eA New 

ALL -PURPOSE 
TESTER 

(Supreme "385 Automatic') 

By Floyd Fausett 
T is easy for professional radiomen 
to appreciate the fact that a large 
percentage of the cost of a well - 

designed piece of test equipment is in- 
volved in the essential items such as 
the hardwood carrying case, bakelite 
panel, the necessary meters, switches, 
etc., and that the additional cost for 
the "plus" features which can be added 
to the essentials is quite nominal. For 
example, the essential elements which 
we have just mentioned would be re- 
quired in a simple voltmeter. The addi- 
tion of an "OHMS" scale, two or three 
multiplier resistors and another switch 
contact represent only a small addi- 
tional cost. Similarly, other features 
can be added to the tester at small 
cost, and, by making each part serve 
several purposes, a very useful tester 
can be economically produced. 

The principles outlined above have 
been applied to a remarkable degree in 
the constructional design of the new 
Supreme Model "385 Automatic" multi- 
purpose tester. 

By employing the principles of a 
single -unit construction and multiple -use 
of fundamental elements, the sensitive 
5 -inch fan -shaped d'Arsonval meters 
are made to provide (1) 6 d.c. voltage 
ranges, and (2) 6 a.c. voltage ranges 
(0/5/25/125/250 /500/1250 volts), (3) 6 
direct current ranges of 0/5/25/125/ 
250/500/1250 milliamperes, (4) 6 ca- 
pacity- measuring ranges of 0/.05/.25/ 
1.25/2.5/5/12.5 mfds., and (5) 6 resis- 
tance- measuring ranges of 0/200/2000/ 
20,000 / 200,000 / 2,000,000 / 20,000,000 
ohms (the four lower ranges of the 
ohmmeter are powered by a self con- 
tained flashlight battery, and the two 
higher ranges by a self- contained minia- 
ture "power pack "). One of the meters 
is also provided with an English- reading 
colored tube -testing scale, and a new 
English- reading electrolytic capacitor 
leakage scale, so that these capacitors 
can be tested for "good" or "bad" 
leakage characteristics in the same man- 
ner as tubes. It is obvious to the pro- 
fessional radioman who uses one of 
these testers that he has, in two meters, 
the equivalent of 32 single -range meters, 
in a compact "uni- constructed" tester 
which is scientifically designed for 
use as: 

1. An up -to -date analyzer with Su- 
preme's exclusive Free Reference 
Point System of Analysis for all 
tube circuits, including new metal 
8 -pin tubes. 

2. An English- reading tube tester 

which tests all tubes under approxi- 
mate rated load conditions, includ- 
ing new 8 -pin metal tubes. 

3. A "neonized tester" for detecting 
any and all tube element leakages. 

4. An electrostatic capacitor leakage 
tester, utilizing the neonized cir- 
cuit. 

5. A new English- reading electrolytic 
capacitor leakage tester, and 

6. A capacitor tester for measuring 
the capacity of electrostatic and 
electrolytic capacitors, which may 
be profitably used on every service 
job encountered by the busy pro- 
fessional radioman. 

The use of a copper -oxide rectifier to 
adapt a d.c. meter for a.c. potential 
measurements is necessary for output 
measurements, as there is no other prac- 
tical arrangement whereby a sensitive 
a.c. meter can be realized. The most 
objectionable feature of copper -oxide 
rectifiers has been the susceptibility of 
these units to damage under electrical 
overloads, and fuses have proven im- 
practical as a safeguard. A rectifier may 
be damaged by a surge from a trans- 
former, a power choke, or a capacitor 
in any circuit into which the meter may 
be connected, so that the user is not 
always cognizant of his having inad- 
vertently overloaded the rectifier unit 
of his tester. 

In the design of the "385 Automatic," 
this objectionable feature has been over- 
come by (1) having the rectifier con- 
nected to the functional switch so that 
it is kept clear of the tester circuits 
except when the a.c. voltage and ca- 
pacity- measuring circuits are closed by 
the meter, and by (2) having the recti- 
fier input shunted with a normally - 
closed push button switch so that any 
surge potential will be shunted around 
the rectifier before the operator opens 
the switch. 

For a study of the details involved 
in the design of this analyzer, the reader 
is referred to the accompanying dia- 
grams. The elements involved in the 
a.c. potential and capacity measure- 
ments are indicated in Figure 3, which 
is helpful in a further study of inherent 
characteristics of instrument rectifiers. 
Alternating current values, as measured 
by ordinary a.c. instruments, will not be 
indicated as having the same value after 
being rectified and measured with d.c. 
instruments. For example, an a.c. po- 
tential of 100 volts when measured with 
an ordinary a.c. instrument will be indi- 
cated, after rectification, by a d.c. in- 
strument as having a value of about 90 
volts. The reason is that ordinary a.c. 
voltmeters (Continued on page 778) 
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Calculating 

POWER OUTPUT 
(For 'V.,«,,,,, Tubes) 

C. A. Johnson 
Part Two 

LST month we showed how maximum 
power output and percent second 

harmonic distortion are calculated for a 
triode, when the operating conditions are 
known. In this discussion we will out- 
line a technique whereby the experi- 
menter can determine, approximately, the 
Optimum operating voltages and load re- 
sistance. 

W E will start with the minimum 
amount of information on this 
problem. Suppose we have a 

given triode, with a rated filament volt- 
age, Et. Let us suppose, further, that 
we have an available plate voltage sup- 
ply of Et volts. Now, if we have no 
further information about this tube, 
how would we proceed to find the opti- 
mum operating conditions? First of 
all, note that the required information 
is the following: 
Ep = plate voltage 

= Eb - d.c. voltage drop across 
coupling device 

Io = average plate current (i.e., direct 
plate current with no signal 
applied to grid) 

Ec = grid bias necessary to give Lo 
when Ep is applied to plate 

RL = optimum value of load resistance 
= value of load resistance to give 

maximum power output with 
not more than 5% second har- 
monic distortion 

Each of these.values may be obtained 
by following the procedure outlined be- 
low. In the first place, the tube should 
be mounted in a socket, or test circuit, 
so that all of the terminal connections 
are available. Then the proper filament 
voltage should be connected and checked 
with a voltmeter. With the filament 
operating at normal temperature, you 
must find a trial value of Ep. If trans- 
former or choke -coil coupling is to be 
used, you can assume that Ep = Et. If 
resistance coupling is to be used, Ep will 
probably be somewhere between two - 
thirds and three -fourths as large as Et. 
An average value, for most triodes, is 
about .7E5. We need only an approxi- 
mate value at this point. Next make 
Ep = O. This doesn't mean merely 
connecting the grid lead to the negative 
end of the filament. In the first place, 
the grid potential values are calculated 
from the center of the filament. Hence, 
when the grid lead is connected to -F 
there is a negative bias on the grid to 

Et 
equal -. In addition to this there is 

2 

an inherent negative bias produced, due 
to a "contact potential," in the filament 
circuit. For oxide -coated filaments this 
is equivalent to about .7 volt. Hence, 
to actually place the grid at zero poten- 
tial, it is necessary to add a positive bias 
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second correction may be neglected ex- 
cept in cases where extreme accuracy is 
important. 

If the C -bias connection is made to 
an indirectly heated cathode or to the 
center tap of a filament transformer, 

Et 
the - correction will be made auto - 

2 

matically, so that -it will be unnecessary 
to add any external bias to correct 
for it. 

With E9 = 0, and Ef equal to its 
rated value, connect E9 to the plate in 
series with a milliammeter of sufficient 
range to be safe. It is best to arrange 
this connection so that it can be broken 
quickly by means of a switch. Close the 
switch and read the plate current. This 
is the value of Ip when Eo = O. Call 
this I,n. Do not allow the tube to op- 
erate under these conditions longer than 
is absolutely necessary, for the plate 
may become overheated. Now Io can 
be calculated and is given by the rela- 
tion: 

Io = hIz /4 
Adjust Eo so that the plate current is 

Io for a plate voltage of Ep. This value 
of Eo is the normal grid bias to be used 
with the tube. Now make an Ep - Ip 
characteristic from the tube for the 
three following conditions: 

Ep =o 
Ep = Eo 
Ep = 2E, 
Do this by varying Ep in steps of 

about 22 volts from 0 to Eb for each 
of the three grid -bias conditions. Re- 
cord the plate current readings for each 
of the voltage values, and plot the re- 
sults on graph paper as shown in Figure 
1. This step will not be necessary, of 
course, if you already possess a set of 
Ep - Ip (Continued on page 779) 
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The 

OSCILLATOR 
as a 

SERVICE TOOL 
O. J. Morelock, Jr, 

Part One 

NOT so long ago, an oscillator was 
pressed into service for alignment 

purposes only when a good incoming 
signal was not available. Today incom- 
ing signals are used for receiver align- 
ment only when a good test oscillator is 
not available. The full advantages of 
such a controlled source of signal input 
in general servicing, however, are still 
not always recognized. 

ESSENTIALLY, a service oscillator 
is simply a calibrated local signal 
source in which both frequency 

and output (signal amplitude) are com- 
pletely under control. Any desired test 
condition within the range of the equip- 
ment, therefore, can be maintained or 
duplicated at will. 

In respect to frequency, the range of 
a good oscillator should extend over the 
complete radio spectrum from the lowest 
intermediate frequency used in super- 
heterodyne receivers up to and including 
at least one short -wave band. The higher 
frequencies are becoming more impor- 
tant every day, due to the increased use 
of all -wave receivers. Above 3 mega- 
cycles, however, these receivers can be 
aligned on harmonics in most cases. 

The radio -frequency output, or ampli- 
tude, of the oscillator must also cover 
a wide range. On the low side, it should 
approach a minimum of one microvolt 
for servicing automatic volume control 
receivers -a level well below the point 
where the a.v.c. starts to function. This 
requirement calls for careful attenuator 
design and complete shielding with cop- 
per or brass, since iron or steel have 
poor shielding properties at the higher 
frequencies. On the high side, the sig- 

A MODERN 
SERVICE OSCILLATOR 

741 

nal at the oscillator output terminals 
should approach 0.1 volt. Adjustable 
high and low output ranges are usually 
required to cover this 100,000 to 1 volt- 
age ratio. 

These are the requirements set up in 
our Radio Engineering Department when 
developing the Weston Oscillator for 
servicemen. Provision should also be 
made for cutting out the internal modu- 
lation of the oscillator, so that it can be 
used as a radio -frequency generator for 
zero beat calibration or other beat -fre- 
quency measurements. An arrangement 
permitting external modulation is also 
desirable, so that approximate fidelity 
measurements of receivers can be made. 

A rapid method of trouble- shooting, 
effective on any receiver, becomes pos- 
sible with a test oscillator. In most 
cases, it can be carried out without re- 
moving the receiver from the cabinet. 

After the set has been turned on and 
allowed to heat up, the detector tube 
(second detector in a superheterodyne) 
should be removed from its socket. A 
loud click in the speaker as the tube is 
removed indicates that the audio fre- 
quency section of the receiver is func- 
tioning, and that the trouble lies some- 
where in or before the detector tube 
circuit. If no sound is heard, then the 
trouble should be looked for in the audio 
end of the receiver, the speaker, the 
power supply or connecting cable. 

Let us assume that this quick check 
shows continuity beyond the detector 
tube. The tube should then be replaced, 
and the oscillator turned on and ad- 
justed for maximum signal. The antenna 
lead from the oscillator is then touched 
to the grid terminal of the tube imme- 
diately preceding the detector. For a 
superheterodyne receiver, the test- oscil- 
lator should be tuned to the intermediate 
frequency of the receiver. When the 
tuning control of the test oscillator is 
rotated back and forth, the signal should 
be heard in the speaker if the set is 
functioning correctly from this tube on. 

If the receiver is of the tuned radio - 
frequency type, the same procedure is 
followed except that the oscillator must 
be tuned to the broadcast band fre- 
quency to which the receiver is tuned. 
In either case, if no signal comes 
through, then the trouble lies in the 
detector tube input circuit or the radio 
frequency stage directly preceding this 
tube. 

DATA FOR THIS ARTICLE 
The author actually "digs in" to col- 
lect the necessary technical and prac- 

tical data for this article 

On the other hand, if a signal has in- 
dicated that the set is functioning from 
this point on, then the oscillator lead is 
touched to each of the tubes in turn, 
working back to the antenna and ground 
connections, or to the first detector stage 
in the case of a superheterodyne. In 
the latter case, the test oscillator must 
be retuned to the broadcast band for 
checking the radio -frequency stages. 

After the operator has become fa- 
miliar with this test, it can be com- 
pleted in about two or three minutes, 
and the defective section of the set 
isolated without removing the chassis 
from the cabinet. (This, of course, as- 
sumes that the receiver is equipped with 
screen -grid tubes having top grids which 
are easily accessible.) The tube in the 
defective stage may then be tested or 
a new one substituted. If this does not 
clear the circuit, then the chassis may 
be removed and the volt -ohmeter put 
to work checking the socket voltages 
and the resistance in the defective stage. 
This should quickly locate the defective 
part. 

There has been so much discussion 
about receiver alignment that it would 
seem wise to cover the correct procedure 
in some detail. As the method of align- 
ing the tuned radio- frequency receiver 
is different from that required in the 
case of a superheterodyne, the two pro- 
cedures involved will be discussed sepa- 
rately. 

In the case of a radio -frequency re- 
ceiver the oscillator output posts should 
be connected to the antenna and ground - 

posts of the receiver. A good output 
meter, sufficiently sensitive to indicate 
a low- volume signal should be connected 
(through a series condenser) from the 
plate of the output tube to the chassis, 
or from plate to plate of the push -pull 
output tubes if this type of output cir- 
cuit is used. The receiver should be 
turned on with its volume control in 
the maximum position and allowed to 
heat up. The test oscillator should then 
be turned on and the signal tuned in at 
approximately 1400 kilocycles. 

Next the oscillator attenuator is ro- 
tated until a (Continued on page 779) 
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grozv to Build the 

"PERPETUAL" 
TUBE CHECKER 
An unusually effective tube checker, most 
of the parts for which can be made by 
anyone who is handy at mechanical work 

Verne V. Gunsolley 
Part One 

FREQUENTLY the serviceman lugs 
his new high -priced, universal tube 
tester out to the job only to find 

a receiver having all old -type tubes that 
could have been tested with the old - 
style tester weighing but a fraction of 
the new one. The "perpetual" tube 
tester herein described, in addition to 
being only 10/" x 772" x 3%" in size 
and weighing only 6% lbs, has the fol- 
lowing up -to -date features. 

1. Permits either single or grouped 
element testing. 

2. Automatic cutoff switch which 
turns off supply when tube is with- 
drawn. 

(a) Tester always on line 
avoids nuisance of switching. 

(b) Perfect safety from fire 
hazard. 

(c) Saves many tubes from 
being burned out since heater 
terminals are not hot until 
tube is pushed all the way 
"home ", thereby allowing an 
absent- minded operator to 
catch himself in time, often, 
when filament switch is on 
too high a voltage setting. 

3. Permits preheating. 
4. Permits rejuvenation. 
5. Coordinate designation of switch- 

ing simplifies operation and aids mem- 
orization. 

6. Permits gas test. 

7. Has ample reserve space on panel 
for new socket types so that tester 
should be free from obsolescence. 

8. Low cost of construction. 
9. Suitable for counter, shop and 

laboratory. 
Figure 3 is a schematic of the funda- 

mental circuit. It is of the conven- 
tional self -rectifying, self -biasing design 
met with in most testers. The only un- 
conventional feature is the switching. 
Here are three vertical busses marked 
B-{-, B- and C -, and five horizontal 
busses numbered 1, 2, 5, 6, C, and 7 

(not shown in Figure 3), which num- 
bers correspond to the RMA number of 
the socket terminal to which they are 
connected. By means of the contactors 
any horizontal bus may be connected to 
any vertical bus, consequently any ter- 
minal but the heaters may be made 
either a plate, a screen, a control grid, 
or a cathode. As shown, the tube is 
without bias. Pressing G slightly, makes 
the tube self biasing through the 1000 
ohm resistor. Pressing G all the way 
down puts an independent positive bias 

REAR VIEW 

Figure 2. This view of the com- 
pleted tester shows the automatic 
power switch, as well as the keys 
and springs. Figure 3, at right, is 
the general circuit principle employed 

FIGURE 1 

of 5 volts on the tube. This is useful 
on tubes of such high plate impedance 
as to be unable to decisively bias them- 
selves; giving a more pronounced and 
reliable reading. 

Figure 4 is the same as Figure 3, but 
has the additional sockets added. All 
socket terminals having the same RMA 
number are tied together and to their 
respective horizontal busses. Thus to 
close the No. 2 element of any tube on 
the B+ bus it is only necessary to close 
the No. 2 horizontal bus on the No. 1 

vertical bus, and we may designate this 
operation by the exceedingly simple 
number "21" in which the first digit is 
the number of the horizontal bus and 
the second digit is the number of the 
vertical bus. Thus the connections for 
the 58 (or similar type) tube shown in 
Figures 3 and 4 are: 11, 21, 52, 62, C3. 
In Figure 4 it will be noted are two 
additional but unused busses, and on 
the panel is sufficient space for three 
more socket types and two more grid 
caps. These are to take care of new 
tube types in the future. 

Figure 4 also shows all the horizontal 
busses connected to the B- bus through 
i megohm resistors. These serve a 
double purpose. First, for rapid testing 
it is not necessary to close certain ele- 
ments to the cathode bus such as the 
suppressor grid or the screen grid. If 
these keys are left open, and there were 
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no resistor to ground the element, it 
would collect a charge, thus biasing the 
element like a control grid and giving 
erratic readings. Second: in testing for 
gas, the control grid key is opened and 
closed without bias on the tube. The 
greater the difference in the plate read- 
ings obtained, the greater the amount 
of gas in the tube. Thus if a grid cur- 
rent of 1 microampere flows through the 
1 megohm resistor, the grid will be 
biased one volt and this will be reflected 
by a change in plate reading when the 
Key C3 is opened and closed. Most 
tubes show a slight reading varying from 
0.1 to 0.5 ma. even when new. If the 
difference greatly exceeds the average 
value for a new tube, the gas content is 
excessive. Gas tubes like the 200A give 
marked readings. 

To preheat a tube it is only necessary 
to turn the filament voltage one or two 
steps higher, generally about double the 
voltage, and as soon as the plate meter 
begins to indicate well, turn the filament 
voltage down to normal. This simple 
means prevents overheating. 

The process of rejuvenation of thor- 
iated filament tubes such as some of the 
battery types is too well known to re- 
quire description. It is entirely obvious 
that the tester is ideal for the purpose. 

Figures 2 and 5 show the construction 
of the automatic switch. Its principle 

is very simple. A bakelite strip, B, about 
1% inches wide and 5% inches long 
lays centrally over the group of sockets. 
At each end a metal arm (A) is screwed 
and this is soldered to the round bar 
(H) which is free to rotate in the sup- 
porting standard (K) and prevented 
from slipping endwise by the collars 
(C) which were made from old rheostat 
parts. A bronze wire spring (S) keeps 
the bakelite strip close against the bot- 
tom of the socket terminals. When the 
tube is inserted in any socket, one or 
more of its prongs push the bakelite 
away and this latter motion moves a 
plate (P) cemented to the bakelite into 
contact with two prongs (L) connected 
into the primary circuit of the trans- 
former, "shorting" them and closing the 
line current on the tester. These prongs 
are mounted on the bakelite piece (N), 
and are also made of bronze spring wire. 
In the middle of the movable bakelite 
strip is bored a large hole (0) to admit 
the grid cap wire (G). This wire is 
lashed to the transformer mount to per- 
mit it to be freely pulled out for use; 
and tucked back inside the tester when 
not in use. 

The sockets are of the wafer type 
with the top plate removed. The panel 
is of thin bakelite (about / inch) to 
permit the tube prongs to be long 
enough to reach the socket clips with 
sufficient margin to operate the auto- 
matic switch. Further, all soldering ter- 
minals must be pared down to the level 
of the prong clips to permit the bakelite 
strip to fall flat against the clips. The 
wiring must then be carefully soldered 
and tucked well between sockets so that 
in the region covered by the strip, no 
part of any socket or wiring is more 
than about / - inch high off the back 
of panel. Figure 6 shows three such 
sockets with the soldering terminals 
clipped and the wire tucked flush. 
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FIGURE 4 

The wafer sockets were trimmed out 
round and nested closely, only one 4 -32 
steel flat -headed screw being used in the 
center to mount each one. The two 
screws mounting the 4 -prong and the 
6 -prong socket are longer, to permit 
mounting a yoke, to which in turn is 
mounted one side of the transformer. 
The opposite side of the transformer is 
mounted directly on a large bolt M, 
that passes through the panel just to the 
right of the meter in Figure 2. To the 
end of this bolt is fastened a bakelite 
plate (R) to which the line cord is 
lashed and terminated. 

To drill the panel for the socket open- 
ings, first take the wafer sockets and 
secure their pattern on paper by holding 
a clean sheet of paper over the face of 
the socket and rubbing with the flattened 

AUTOMATIC SWITCH 
Figure 5. fl close up of the unique 
switch which automatically opens the 
circuit when the tube is removed 

side of the lead of a pencil. This brings 
out the outlines of the holes and the 
wafer. Trim each one of these out 
round and paste the patterns on a sheet 
of paper in their proper positions just 
as they will be on the panel. Trim this 
sheet so that it is the same size as the 
panel and has the sockets in proper 
relative location. Place the pattern over 
the panel on the top side and with the 
aid of a very sharp prick punch such as 
a stylus, and a reading glass, carefully 
prick a hole in the exact center of the 
outline of each socket hole, with suffi- 
cient force to plainly mark the bakelite. 
Make sure the paper does not slip by 
using a few C clamps. 

With all holes marked, remove the 
paper and with an ordinary center 
punch enlarge the marks by pushing 
straight down and twirling the punch at 
the same time. Never use a hammer. 
To drill, choose the same size drill as 
the original holes in the sockets, and 
now observe closely. Here is something 
that every radio man should know. To 
drill accurately, (Continued on page 783) 
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Using the 

CATHODE -RAY 
OSCILLOGKAPH 

(Basic Patterns) 

Kendall Clough 
Part Two 

LAST month the author explained the 
fundamental principles of cathode - 

ray tubes. In this article he continues 
with some of the simplest cathode -ray 
oscilloscope applications. 

IN most of the applications discussed 
in the following paragraphs, the two 
sets of deflecting plates have been 

used, but coils for electromagnetic de- 
flection can be substituted in any appli- 
cation where it is more convenient to 
draw current than voltage. 

It has been shown how with one set 
of deflecting plates or deflecting coils, it 
is possible to observe the peak voltage 
or current in a circuit. The most useful 
applications of cathode -ray equipment 
come, however, from its ability to show 
not only the _peak value of a wave but 
also its value at all points of the cycle. 
In addition, other data such as phase 
and frequency relationship can be ob- 
served by applying the tube to the cir- 
cuit under test in the correct manner. 

Thus if separate generators or sources 
of a. c. voltage are attached to each 
set of plates and they are of the same 
frequency and in phase, a straight line 
trace, tilted at some angle will result as 
in Pattern 8. If the voltages are of the 
same value, the tilt of the line will be 
45 degrees. Should the generators be 
out of phase, then figures will be pro- 
duced such as shown in Patterns 9 to 12. 
Below each is marked the difference in 
phase between the generators producing 
the pattern. 

A slight difference in frequency be- 
tween the generators will cause the fig- 
ures produced on the screen to wax and 
wane through the complete range of fig- 
ures illustrated in Patterns 8 to 12, as 
the difference in frequency causes the 
instantaneous phase relationship to shift. 
Thus the appearance of the pattern will 
be that of a hoop rolling over and over, 
and the rate of the rolling will be that 

of the difference between the frequencies 
of the two generators. 

This is the simplest application of the 
principles of Lissajou's Figures. Such 
figures are extensively used for com- 
parison of an unknown frequency with 
a known one for frequency calibration. 
These patterns take the form of "figure 
eights" or more complex forms. They 
are ' illustrated in most elementary 
physics texts. 

Suppose that instead of an ordinary 
source of a. c. voltage, a special voltage 
generator such as the Clough -Brengle 
Model UFS -A Linear Sweep is con- 
nected to the "horizontal" plates of the 
cathode -ray tube. This unit is an os- 
cillating circuit in which the charge and 
discharge of a condenser is governed by 
a gas filled triode tube. Its output 
voltage wave is graphed in Pattern 45, 
and is sometimes called a sawtooth wave. 

It can be seen from this graph that 
the voltage starts at zero and rises at a 
uniform rate, as time progresses, to a 
peak value. After the peak is reached, 
it almost instantaneously drops to zero 
due to the discharge of the condenser 
by the gas filled tube. 

If this wave is applied to the hori- 
zontal deflecting plates of the cathode - 
ray tube as in Pattern 5, a trace repre- 
sented by the dotted line of this illus- 
tration, will result. This is not the same 
trace as in Pattern 2, due to the dif- 
ference in the wave producing it. What 
actually happens is that the spot starts 
at the left of the screen and moves 
across to the extreme right and then 
snaps back to the starting point in such 
a short time that the material of the 
screen does not glow on the return. This 
operation repeats continuously as shown 
in the graph of voltage, Pattern 45. 

Suppose an a. c. sine -wave generator 
is connected to the "vertical" plates of 
the cathode -ray tube as in Pattern 5. 
(This may be the ordinary 60 cycle a. c. 

IN THE RADIO NEWS LAB 
The oscillograph finds wide applica- 
tion in analyzing audio- frequency 

systems. 

power line if it is free from harmonics.) 
If the linear sweep is now adjusted so 
that it pulses every 60th of a second, 
the sinusoidal variation of the potential 
from the a. c. generator will be plotted 
across the screen of the tube as indi- 
cated by the solid line curve in Pat- 
tern 5. In order for such a pattern to 
be stationary and readily observable the 
rate of the sweep circuit must be in ab- 
solute synchronism with the frequency 
of the voltage being observed. This is 
accomplished in practice by using a little 
current from the generator or other 
source being investigated, to control the 
timing of the voltage pulses from the 
linear sweep. When the oscillating cir- 
cuit of the linear sweep is adjusted to 
approximate synchronism with the ob- 
served wave, the control circuit holds 
the pulsing of the linear sweep in con- 
stant ratio to the observed wave, result- 
ing in a steady pattern on the screen, 
despite drifting of the observed poten- 
tial's frequency. 

If instead of setting the linear sweep 
to a 60 cycle rate, it is set to a 30 
cycle rate, then two cycles of the 60 
cycle current applied to the "vertical" 
plates would occur while the spot is 
driven horizontally across the screen by 
the linear sweep potential. Thus the 
steady pattern will be that of two cycles 
of the observed voltage rather than a 
single one. Such a figure is shown in 
Pattern 6. It is the same wave sine 
shape as in Pattern 5, but the pattern 
is compressed horizontally to accommo- 
date the two waves. In the same way, 
the sweep frequency may be set to other 
submultiples of the observed frequency 
to show more cycles of the same voltage 
phenomena. (Continued on page 775) 
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THE BELGIAN TRANSMITTER ORK AT RUYSSELEDE 
This is the 9 kw. short -wave transmitter which utilizes 60 percent modulation and is heard throughout 

Hmerica in the early afternoon. 

The Future of 

SHORT -WAVE 
IN this installment Mr. Morrison, presi- 

dent of the International DX'ers Alli- 
ance, tells of some of his own personal 
ideas of how short -wave reception can 
be improved in the future. 

IT can be readily seen by anyone 
looking ahead that sooner or later 
some definite international under- 

standing must be had as to the alloca- 
tion of certain national short -wave 
channels, in order that each country 
may have an equal chance to express 
itself on the air. The present conges- 
tion of the 49 -meter band is a good 
example of the need for action on this 
line. Many really fine broadcasts are 
spoiled nightly by some station thought- 
lessly wandering from one wavelength 
to another like a lost soul, first settling 
on some established wavelength and 
spoiling some regular program and per- 
haps the next night going to some other 
channel and repeating the performance. 
Each country should be allotted a spe- 
cific allocation on each band which 
would neither encroach upon or affect 
the channels of some other country. 
International agreement will no doubt 
remedy this congestion of the ether 
lanes in the near future, just as it was 
finally remedied to a great extent upon 
the broadcast band. 

One of the factors that has brought 
about improved international short- 
wave reception is a vastly improved 
knowledge of transmitting antennas. 
Marconi, the father of beam transmis- 
sion, was the first to really put to a 
practical use the theoretical knowledge 
that short -wave energy, concentrated 
into a single beam instead of spread 
around omni -directionally, would give a 
strong signal to those living within the 
confines of the beam and a weak signal 
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RECEPTION 
Chas. A. Morrison 

Part Three 
to those outside of the beam. Engi- 
neers now make use of this knowledge 
in the construction of directional antenna 
"arrays." Thus all the energy of a sta- 
tion may be pointed or directed at a 
particular direction and, taking into 
consideration the time of the season, 
time of the day and hour, project a 
broadcast program with almost rifle -like 
precision at some distant country. This 
concentration of energy tends to over- 
come that old bogey of short waves - 
fading. A good example of directional 
antenna systems was that used by KFZ 
at Little America in their weekly broad- 
casts for the Byrd Expedition. It can 
be readily seen that to have this tiny 
station in the Antarctic wastes spread 
its power around aimlessly would have 
been futile effort and it would be un- 
likely that it would be picked up with 
any consistency whatsoever. Instead, 
this antenna is aimed like a rifle at 
short -wave station LSX at Buenos 
Aires which is a huge commercial sta- 
tion and with fine receiving equipment 
picks up this tiny signal, reamplifies it 
an sends it out again by its directional 
antenna to Riverhead, New York, the 
receiving point of R.C.A., where it is 
again picked up and then sent by land 
wires to the key station of the C.B.S. 
network for the chain programs. 

In the future we shall see as great 
an improvement in transmission equip- 
ment and antennas as we have witnessed 
in the past, and with greatly increased 
power, which is bound to come, fading 
will practically be eliminated at the 
point of transmission. 

Short -wave receiver design is also in 

for some definite evolutions in design. 
On account of the local electrical inter- 
ference (man -made static), which is the 
greatest single handicap to short -wave 
reception, the majority of receivers in 
the past have been far too noisy. In the 
race between manufacturers to see who 
can provide the greatest number of 
tubes and- the greatest amount of frac- 
tional microvolt sensitivity, the thought 
has sometimes been lost sight of that it 
it is not the loudest signal that is the 
best signal, but the signal that shows 
the greatest ratio of signal strength to 
noise level! This is clearly demonstrated 
by a comparison of several different 
makes of receivers. It is sometimes 
found that those utilizing a carefully 
designed and isolated circuit brought in 
stations that could not even be heard 
above the noise level of the receivers 
on test. Practically every receiver to- 
day provides enough volume to fill a 
large hall, but if the receiver was turned 
on fully, the noise level would also be 
raised to a prohibitive point when work- 
ing with a weak signal. It is the usable 
sensitivity that counts, and all that tends 
to increase the noise of a set without 
increasing the signal ratio, is wasted. 
Therefore my contention is that in the 
future we will see a lesser number of 
tubes providing an adequate volume for 
home use and with a very high ratio of 
signal strength to noise. Tubes per- 
forming two or even three separate op- 
erations have been developed from time 
to time. It was no doubt the idea of 
the tube manufacturer that in building 
such tubes it would not be necessary to 
build such a large receiver, but that 
more receivers could be turned out at 
a smaller cost of manufacture, thus 
producing a simpler set with less inher- 
ent tube noise. (Cont'd on page 780) 
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S.W. PIONEERS 
Official RADIO NEWS Listen- 

ing Post Observers 
LISTED 

below by states are the Official 
RADIO News Short -Wave Listening 

Post Observers who are serving consci- 
entiously in logging stations for the DX 
Corner. 

United States of America 
Alabama, J. E. Brooks, L. T. Lee, Jr. 

Arizona, George Pasquale; Arkansas, 
Don Pryor, James G. Moore; California, 
E. G. DeHaven, C. H. Canning, O. I. 
Noda, E. S. Allen, A. E. Berger, George 
C. Sholin, Wesley W. Loudon, G. C. 
Gallagher, Robert J. McMahon, Werner 
Howald; Colorado, William J. Vette; 
Connecticut Phillip Swanson, George A. 
Smith, H. hemp; District of Columbia, 
Douglas S. Catchim ; Florida, George 
H. Fletcher, E. M. Law, James, F. 
Dechert ; Georgia James L. Davis, C. 
H. Armstrong, 

Georgia, 
R. Bigbee, John 

McCarley R. W. Winfree; Idaho, 
Bernard D. Starr, Lawrence Swenson ; 

Illinois, Phillip Simmons. E. Gergeman, 
Robert L. Weber, Floyd Waters, Charles 
A. Morrison, Larry Eisler, Samuel Tol- 
pin, Ray A. Walters, Robert Irving, J. 
Ira Young ; Indiana Freeman C. Balph, 
J. R. Flannigan, Henry Spearing, Ar- 
thur B. Coover ; Iowa, J. Harold Lind- 
blom; Kansas, C. W. Bourne, William 
Schumacher ; Kentucky, James T. Spald- 
ing, Charles Miller, William A. McAlis- 
ter, George Krebs; Louisiana, Roy W. 
Peyton; Maine, Danford L. Adams, M. 
Keith Libby; Maryland, Howard Adams, 
Jr., James W. Smith, J. F. Fritsch, Au- 
gust J. Walker ; Massachusetts, Armand 
A. Boussey, J. Walter Bunnell, Harold 
K. Miller, Donald Smith, Elmer F. 
Orne, Arthur Hamilton, Roy Sanders, 
Robert L. Young, Walter L. Chambers, 
Sydney G. Millen; Michigan, Stewart 
R. Ruple, Ralph B. Baldwin; Minne- 
sota, E. M. Norris, Dr. G. W. Twomey, 
M. Mickelson; Mississippi Dr. J. P. 
Watson, Mrs. L. R. Ledbetter; Mis- 
souri, C. H. Long ; Montana. Henry 
Dobrovalny; Nebraska. P. H. Clute, G. 
W. Renish, Jr., Harold Hansen, Hans 
Anderson; Nevada, Don H. Townsend, 
Jr.; New Hampshire, P. C. Atwood, A. 
T Mannix ; New Jersey William Dixon, 
R. H. Schiller, William i. Buhl, Paul B. 
Silver, Morgan Foshay, George Munz; 
New Mexico, G. K. Harrison; New 
York, Robert F. Kaiser, William Koehn - 
lein, T. J. Knapp, Joseph M. Malast, 
Capt. Horace L. Hall, S. G. Taylor, 
John M. Borst, William C. Dorf, R. 

Wright, I. H. Kattall, H. S. Bradley, 
Donald E. Bame, Albert J. Leonhardt, 
Edmore Melanson, John C. Kalmbach, 
Jr., J. H. Miller, \V. B. Kinzel, Ray 
Geller; North Carolina, H. O. Mur- 
doch, Jr., W. C. Couch, E. Payson 
Mallard; Ohio, William Oker, R. W. 
Evans, C. H. Skatzes, Donald W. 
Shields, Albert E. Emerson, Samuel J. 
Emerson, Clarence D. Hall, Charles 
Dooley, Stan Elcheshen, Paul Byrns; 
Oklahoma, H. L. Pribble, Robert 
Woods; Oregon, Virgil C. Tramp, 
James Haley. George R. Johnson, Ned 
Smith, Harold H. Flick, Ernest R. 
Remster ; Pennsylvania, Edward C. 
Lips, K. A. Staats, C. T. Sheaks, George 
Lilley, John A. Leininger, F. L. Stitz- 
inger, Hen F. Pohn, Charles Nick, 
Oliver Amlie, R. O. Lamb, Harold W. 
Bower, Roy L. Christoph, Walter W. 
Winand ; Rhode Island, Joseph V. 
Trzuskowski, Carl Schradieck ; South 
Carolina, Ben F. Goodlett, Edward F. 
Bahan ; South Dakota, Paul J. Mraz ; 

Tennessee, Charles D. Moss, Eugene T. 
Musser ; Texas, Heinie Johnson, Bryan 
Scott, John Stewart, Carl Scherz, James 
Brown, James W. Sheppard, Overton 
Wilson ; Utah, Harold D. Nordeen, 
Earl Larson, A. D. Ross; Vermont, 
Joseph M. Kelley, Eddie H. Davenport, 
br. Allen E. Smith; Virginia, Gordon 
L. Rich, G. Hampton Allison, D. W. 
Parsons, L. P. Morgan ; Washington, 
A. D. Golden, Charles G. Payne. Glenn 
E. Dubbe; West Virginia, Kenneth 
Boord, R. E. Sumner ; Wisconsin, Wil- 
liam M. Hardell, Walter A. )asiorkow- 
ski, Wyoming, Dr. F. C. I' aegeli, L. 
M. Jensen. 

Applications for Official Observers in 
the remaining States should be sent in 
immediately to the DX Corner. 

WELL EQUIPPED 
N. Y. LISTENING POST 

At the right, a photograph of Enrico 
Scala, Jr.'s DX corner, aeith some of the 

equipment he uses. 
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Cm hill,''.': 

S. `V. TIME SCHEDULE 
LAURENCE M. COCKADAY 

T HE twenty- seventh installment of the 
1 DX Corner for Short Waves con- 

tains the World Short -Wave Time -Table 
for 24 -hour use all over the world. The 
list starts at 01 G.M.T. and runs 24 
hours through 00 G.M.T., right around 
the clock! This Time -Table contains a 
List of Short -Wave Stations, logged dur- 
ing the last month in the RADIO NEWS 
Westchester Listening Post (in our Edi- 
tor's home), as well as at our official 
RADIO NEWS Short -Wave Listening Posts 
throughout the world. It provides an 
hour -to -hour guide to short -wave fans, 
whether experienced or inexperienced. 
The Time -Table shows the Call Letters, 
Station Locations, Wavelength and Fre- 
quency in the middle column. The col- 
umn at the left gives the Times of Trans- 
mission in G.M.T. a.m., and the column 
at the right gives the Times of Trans- 
mission in G.M.T. p.m. The correspond- 
ing time in E.S.T. is also given and space 
has been left for filling in your own 
Local Time. The time, E.S.T., in the 
U. S. would be 8 p.m., E.S.T., for 01 
G.M.T., as there is a five -hour difference. 
The time, E.S.T., for 13 G.M.T. would, 
therefore, be 8 a.m., E.S.T. These two 
features can be seen at the beginning of 
each outside column in the Time -Table. 
The times, C.S.T., for these two corre- 
sponding hours would be 7 p.m., C.S.T., 
and 7 a.m., C.S.T. The times, M.S.T., for 
the corresponding hours would be 6 p.m., 
M.S.T., and 6 a.m., M.S.T. The times, 
P.S.T., for corresponding hours would be 
5 p.m. and 5 a.m., P.S.T. In this way 
American listeners can easily fill in their 
own Local Times at the top of the col- 
umns. Foreign listeners would probably 
prefer to use G.M.T., anyway, or, if not, 
can compute the time difference from 
G.M.T. and fill in their Local Time in 
each column head. At the end of the 
Time -Table is given a List of Symbols 
covering the various irregularities of 
transmission, etc. 

Affiliated DX Clubs 
We are hereby placing a standing invi- 

tation to reliable DX Clubs to become 

affiliated with the DX Corner as Associate 
Members, acting as advisers on short -wave 
activities, in promoting short -wave popu- 
larity and reception efficiency. A list of 
associate organizations follows: Interna- 
tional DX'ers Alliance, President, Charles 
A. Morrison; Newark News Radio Club, 
Irving R. Potts, President, A. W. Oppel, 
Executive Secretary; Society of Wireless 
Pioneers, M. Mickelson, Vice -President; 
U. S. Radio DX Club, Geo. E. Deering, Jr., 
President; the Radio Club Venezolano of 
Caracas, Venezuela, President, Alberto Lo- 
pez; The World -wide Dial Club of Chi- 
cago, Illinois, President, Howard A. Olson. 

Any DX fan wishing to join any one 
of these Clubs or Associations may write 
for information to the Short -Wave DX 
Editor, and his letter will be sent to the 
organization in question. Other Clubs who 
wish to become affiliated should make their 
application to the Short -Wave DX Editor. 
Clubs associated with the DX Corner have 
the privilege of sending in Club Notes for 
publication in RADIO NEWS. 

Your DX Logs Welcome 
Please keep on sending in your informa- 

tion on any s.w. stations that you hear 
during the coming month, getting them in 
to the short -wave DX Editor by the 20th 
of the month. In this way you share your 
"Best Catches" with others readers and 
they, in turn, share with you, making for 
improved knowledge on short -wave recep- 
tion. Also send in any corrections or addi- 
tions that you can make to the short -wave 
identification charts, including station ad- 
dresses, station slogans, station announce- 
ments, and any identifying signals the sta- 
tions may have. Our Editors are doing the 
same thing, working with you day and 
night to bring you the best and most re- 
liable short -wave information. Your logs 
are welcome and are sincerely invited. 

Let's See Your DX Corner! 
Readers are invited to send in photo- 

graphs or snapshots of themselves in their 
Listenings Posts, for publication in the DX 
Corner. Let other readers see what you 
and your equipment look like! RADIO 
NEWS will pay $1.00 for each photo used, 
to help defray expenses. If a copy of 
RADIO NEWS appears in the photo, this 
payment will be doubled. 

Listening Post Observers and 
Other Fans Please Notice 

Listed on next page is this month's par- 
tial information regarding short -wave sta- 
tions, heard and reported by our World - 
Wide Listening Posts. Each item in the 
listening is credited with the Observer's 
surname. This will allow our readers 
to note who obtained the information 
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THE FAMOUS SHORT -WAVE PLANT AT RUYSSELEDE 
Here is a view of the buildings and antennas of Stations ORK and ORP. The 
signals from Station ORK are now being received in America at very high levels 

in the early afternoon. 

given. If any of our readers can supply 
actual Time Schedules, actual Wave- 
lengths, correct Frequencies, or any other 
Important Information regarding these 
items, the DX Corner Editor and its 
readers will be glad to get the informa- 
tion. There are some hard stations to 
pull in in these listings, but we urge 
our Listening Posts and other readers to 
try their skill in logging the stations and 
getting correct information about them. 
When you are satisfied that you have 
this information correct, send it in to 
the editor; or if you have received a 
"veri" from any of the hard -to -get sta- 
tions, send in a copy of the "veri' so 
that the whole short -wave fraternity may 
benefit. The list follows: 

GSL, Daventry, England, 49.09 
meters, 6110 kc., 2:30 -3:30 p.m., 
G.M.T This transmission is also du- 
plicated by GSC. (Young, Flick, 
Friedl, Clarkson, Gallagher, Eisler, 
Mack, Tallman, Ferguson, Dilg, Wa- 
ters, Morgan, Libby, Winfree, Hick- 
son, Christoph, Chambers, Roy, Balph, 
Evans, A. Smith, Winand, Naegeli, 
J. H. Miller, Boatman, Wright, Pryor, 
Kemp.) 

I2R0, Rome, Italy, has changed its 
wavelength to get away from code in- 
terference from EAM. The new wave- 
length is on 31 meters, and the fre- 
quency is about 9650 kc. Their sched- 
ule remains the same. They have a 
new schedule on 25.4 meters, 11810 kc., 
6:30 -8:30 a.m., E.S.T., and are heard 
testing at later hours. (Fried!, Clark- 
son, Chambers, Libby, Jensen, Irving, 
Munz, J. H. Miller, Wright, and 
Young.) 

ZHJ, Penang, F. M. S., reported 
heard on 49.16 meters, 6072 kc., 5 -8 
a.m., E.S.T., on Mondays, Wednes- 
days, Saturdays. (Lawton, Donald- 
son.) Styles reports them on from 
2 -3 a.m., E.S.T., as well. 

PKYDL2, Java, reported heard on 
62 meters, 11:30 -2:30 p.m., G.M.T. 
(Lawton.) 

WTDW, Virgin Islands, reported 
heard on the air on 69.85 meters from 
4 -6 and from 9 -11 p.m., E.S.T. (Law- 
ton.) 

VK3ME, Melbourne, Australia, re- 
ported heard using the call 3ME on 
the air Weds., Thurs. and Sat., 5 -7 
a.m., E.S.T. (Hamilton, Hallet, Gaunt, 
Williams, Robinson and Wright.) 

YV6RV, Valencia, Venezuela, has 
changed their wavelength to 46.1 
meters, 6520 kc., 5:30 -9:30 p.m., 
11 -1 a.m., E.S.T. (Skatzes, N. C. 
Smith, Saldana, Bower, Foshay, 
Dickes, Shields, Chambers, Hamilton, 
Cooke, A. Smith, Betances, Winand, 

Gallagher, Radio Club Venezolano, 
Ferguson, Sholin, Donaldson. 

CT1AA, Lisbon, Portugal, reported 
changed to 31.17 meters. (Dodge, 
Bower.) 

HJ4ABA, Medellin, Colombia, re- 
ported heard on 25.6 meters, 11710 kc. 
(also 11720 kc.), 6:30 -11:30 p.m., E.S.T. 
(Christoph, West, Atkinson, Grey, 
Cobb, Dickes, Chambers, World -Wide 
Dial Club.) 

TPK, Costa Rica, 46 meters, re- 
ported heard playing records of for- 
eign transmissions; announced "La 
Vox de Victor." (J. H. Miller.) 

VP1A is reported as the correct call 
for VPD, 13080 kc. ( Sholin, N. C. 
Smith.) 

CT1GU, Aporto, Portugal, reported 
heard on 14275 kc., 2 p.m., E.S.T. 
( Meinhardt.) 

CT1AA, Lisbon, Portugal, reported 
heard testing on 25.02 meters, 11990 
kc., 9 -10 a.m., E.S.T. (Kinzel). Also 
reported transmitting on 50.1 meters, 
5980 kc., 5 -7 p.m., E.S.T. (Kinzel, 
Robinson and N. C. Smith.) 

HJ4ABL, Manizales, Colombia, 49.14 
meters, 6100 kc., reported heard eve- 
nings up until midnight. (Amore, 
Clarkson, Foshay, Gallagher, Catchim, 
Herrara, Christoph, S. J. Emerson, 
Skatzes, Young, J. H. Miller.) 

HJ4ABN, Manizales, Colombia, re- 
ported on the air, only on Saturday 
nights, after 11 p.m., on approximately 
the same wavelength as HJ4ABL. 
(Kemp.) These are two reported calls 
about which there has been much con- 
troversy, some listeners reporting that 
there are two stations quite certainly. 

TG2X, reported as the new short- 
wave station call for an outlet for the 
long -wave station TGW at Guatemala, 
reported to be on 5980 kc. (Lips.) 

HP5J, Panama City, Panama, 31.25 
meters, 9590 kc., 11:30 -1 p.m., and 9:30- 
10 p.m., E.S.T. (J. H. Miller, Kemp, 
Gallagher, Herrera, A. Smith, Cham- 
bers, Skatzes, Winand.) 

FIQA, Tananarive, Mad., reported 
heard on 49.9 meters at 8 a.m., GM.T. 
(Vassallo.) 

TI3WD, Cartago, Costa Rica, re- 
ported heard on 14100 kc., 7 p.m. 
(Meinhardt.) 

XGOX, Nanking, China, reported 
soon to be on the air with Chinese 
and. English programs on 16.85 meters, 
17500 kc.; 25.11 meters, 11910 kc.; 
31.56 meters, 9500 kc.; 49.97 meters, 
6000 kc. (Stevens, Donaldson.) 

HB O, Prangins, Switzerland, re- 
ported heard on the air 24.9 meters, 
12030 kc. (Hampshire.) Who kiows 
time schedule? (Cont. on page 750) 
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S.W. PIONEERS 
Official RADIO NEWS Listen- 

ing Post Observers 
LISTED below by countries are the 

Official RADIO News Short -Wave 
Listening Post Observers who are serv- 
ing conscientiously in logging stations 
for the DX Corner. 

Alaska, Thomas A. Pugh. 
Argentina, J. F. Edbrooke. 
Australia, C. N. H. Richardson, H. 

Arthur Matthews, A. H. Garth, A. E. 
Fault. 

Bermuda, Thursten Clarke. 
Brazil, W. W. Enete, Louis Rogers 

Gray. 
British Guiana, E. S. Christiana, Jr. 
British West Indies, E. G. Derrick, 

N. Hood- Daniel, Edela Rosa. 
Canada, J. T. Atkinson, C. Holmes, 

Jack Bews, Robert Edkins, W. H. 
Fraser, Charles E. Roy, Douglas Wooa, 
A. B. Baadsgaard, Frederick C. Hick- 
son, John E. Moore. 

Canal Zone, Bertram Baker. 
Canary Islands, Manuel Davin. 
Central America, R. Wilder Tatum. 
Chile, Jorge Izquerdo. 
China, Baron Von Huene. 
Colombia, J. D. Lowe, Italo Amore. 
Cuba, Frank H. Kydd, Dr. Evelio 

Villar. 
Czechoslovakia, Ferry Friedl. 
Denmark, Hans W. Priwin. 
Dutch East Indies, E. M. O. Godee, 

A. den Breems, J. H. A. Hardeman. 
Dutch West Indies, R. J. Van Om- 

meren. 
England, N. C. Smith, H. 0. Graham, 

Alan Barber, Donald Burns, Leslie H. 
Colburn, Frederick W. Cable, C. L. 
Davies, Frederick W. Ginn, R. S. 
Houghton, W. P. Kempster, R. Lawton, 
John J. Haling, Norman Nattall, L. H. 
Plunket -Checkemain, Harold J. Self, R. 
Stevens, L. C. Styles, C. L. Wright, 
John Gordon Hampshire, J. Douglas 
Buckley, C. K. McConnan, Fred C. 
Hickson. 

France, J. C. Meillon, Jr., Alfred 
Quaglino. 

Germany, Herbert Lennartz. 
Hawaii, O. F. Sternemann. 
India, D. R. D. Wadia. 
Irish Free State, Ron. C. Bradley. 
Iraq, Hagop Kouyoumdjian. 
Italy, A. Passini, Dr. Guglielmo Tixy. 
Japan, Hassall Satow. 
Malta, Edgar J. Vassallo. 
Mexico, Felipe L. Saldana, Manuel 

Ortiz Gomez. 
New Zealand, Dr. G. Campbell Mac - 

diarmid, Kenneth H. Moffatt. 
Norway, Per Torp. 
Philippine Islands, Victorino Leonen. 
Portugal, Jose Fernandes Patrae, Jr. 
Puerto Rico, Manuel F. Betances. 
Scotland, Duncan T. Donaldson. 
South Africa, Mike Kruger, A. C. 

Lyell, H. Mallet -V eale. 
South Australia, R. H. Tucker. 
Spain, Jose Ma. Maranges. 
Switzerland, Dr. Max Hausdorff, Ed 

J. DeLopez. 
Turkey, Herman Freiss, M. Seyfeddin. 
Venezuela, Francisco Fossa Anderson. 
Applications for Official Observers in 

the remaining countries should be sent 
in immediately to the DX Corner. 

OUR OBSERVER AT PRAGUE 
Here is Ferry Friedl of Prague, 
Czechoslovakia, recently appointed 
L. P. 0. for short waves. He uses a 
Telefunken set with wavebands from 

19 -2000 metes-s. 
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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 

FILL IN LOCAL TIME 
8 9 10 11 M 1 2 3 4 5 6 7 EASTERN STANDARD TIME 8 9 10 11 N 1 2 3 4 5 6 7 
Of 02 03 04 05 06 01 08 09 10 11 12 GREENWICH MEAN TIME 13 14 15 16 17 18 19 20 21 22 23 00 

HOURS OF TRANSMISSION 
Meters. 
length Call Frequency City 
Wave- Letters Kc. Country 

13.9+ W8XK 21540 Pittsburgh, Pa, 
16.8+ GSG 17790 Daventry, England 
16.8+ W3XAL 17780 Bound Brook, N. J. 
16.8+ PHI 17775 Huizen, Holland 
16.8+ DJE 17760 Zeesen, Germany 
19.4 PRADO 15440 Riobamba, Ecuador 
19.5 HAS3, 15370 Budapest, Hungary 
19.5 W2XAD 15330 Schenectady, N. Y. 
19.6+ DJQ 15283 Zeesen, Germany 
19.6+ W2XE 15270 New York, N. Y. 
19 6+ .FYA 15243 Pontoise, France 
19.6+ PCJ 15220 Huizen, Holland 
1 9 . 7 W8XK 15210 Pittsburgh, Pa. 
19.7 DJB 15200 Zeesen, Germany 
19.8 GSF 15140 Daventry, England 
19.8 HVJ 15123 Vatican City 
19.9- RKI 15040 Moscow, U.S.S.R. 
22.0 JYK 13610 Kemikawa -Cho., Jap. 22.3+ T.IEP 13420. San Jose, Costa Rica 
22.4+ YVQ 13340 Maracaibo, Ven. 

22.9+ 
ORP 13200 Ruysselede, Belg. 

22.9+ VPIA 13080 Suva, Fiji Islands 
23.3 CNR 12830 Rabat, Morocco 
24.2 CTJGO 12396 Parede, Portugal 
24.8+ CTICT 12082 Lisbon, Portugal 
24.9+ RW59 12000 Moscow, U.S.S.R. 
25.2 FYA 11900 Pontoise, France 
25.2 W8XK 11870 Pittsburgh, Pa. 
25.2+ GSE 11860 Daventry, England 
25.3+ W2XE 11830 New York, N. Y. 
25.4 12R0 11810 Rome, Italy 
25.5 DJD 11770 Zeesen, Germany 
25.5 GSD 11750 Daventry, England 
25.5+ PHI 11730 Huizen, Holland 
25.6 CJRX 11720 Winnipeg, Canada 
25.6 FYA 11720 Pontoise, France 
25.6 YV5RM0 11720 Maracaibo, Venez. 
25.6 HJ4ABA 11711 Medellin, Col. 
27.9+ JVM 10740 Nazaki, Jap. 
28.1+ JVN 10660 Nazaki, Japan 
28.3+ FYB 10578 Paris, France 
28.9+ LSX 10350 Buenos Aires, Argen 
29.0+ ZFD 10335 Hamilton, Bermuda 
29.0+ ORK 10330 Ruvsselede, Belgium 
29.4 CMHB 10200 SanctusSpiritus,Cuba 
30.4 EAQ 9860 Madrid, Spain 
30.5+ IRM 9820 Rome, Italy 
30.6+ GCW 9790 Rugby, England 
31.0+ I2R0 9650 Rome, Italy 
31.2+ CTIAA 9600 Lisbon, Portugal 
31.2+ W3XAU 9590 Philadelphia, Pa. 
31.2 + VK2ME 9590 Sydney, Australia 
31.2+ HP5J 9590 Panama City, Pana. 
31.3 HBL 9580 Geneva, Switzerland 
31.3 VK3LR 9580 Lyndhurst, Victoria, 
31 .3 GSC 9575 Daventry, England 
31.3+ WIXK 9570 Springfield, Mass. 
31 .3+ VUB 9565 Bombay, India 
.31.3+ DJA 9560 Zeesen, Germany 
31 .4+ LKJ1 9540 Jeloy, Norway 
31.4+ DJN 9539 Zeesen, Germany 31.4+ W2XAF 9530 Schenectady, N. Y. 
31.5 VK3ME 9510 Melbourne, Australia 
3 1 .5 GSB 9510 Daventry, England 
31.5+ PRF5 9501 Rio de Janeiro, Braz. 31.7+ COH 9428 Havana, Cuba 
31 8 PLV 9415 Bandoeng, Java 
32.8+ HAT4 9125 Budapest, Hungary 
33.1+ TFK 9050 Reykjavik, Iceland 
37.4+ HC2JSB 8000 Guayaquil, Ecuador 
38.4+ HBP 7790 Geneva, Switzerland 
38.5 YNLF 7788 Managua, Nicaragua 
40.5+ HJ3ABD 7402 Bogota, Colombia 
40.5+ XEPR 7400 Mexico City, Mex. 
40.5+ EA8AB 7403 Tenerife, C. I. 
41.1+ HJL ABD 7281 Cartegina,Col. 
41 .8 CR6AA 7177 Lobito, Angola - 

ort; West Africa 
42.0 HJ4ABB 7138 Manizales, Col. 
42.0 OA4R - Lima, Peru 
42.1+ HB9B 7118 Basle, Switzerland 
43.4 HI3C 6900 La Romana, D. R. 

T 6îÓ kiaR, 44.5+ JV 5 
San za, Jpa 

44.6+ TIEP 6710 San Jose, Costa Rica 
45.0+ HC2RL 6668 Guayaquil, Ecuador 
45.3 PRADO 6616 Riobamba, Ecuador 
45.3+ RW72 6611 Moscow, U.S.S.R. 
45.9 + - YV6RV 6520 Valencia, Ven. 
46.2 HJ5ABD 6490 Cali, Colombia 
46.2+ HI4D 6482 San Domingo, D. R. 
46.5+ HJIABB 6447 Barranquilla, Col. 
46.6+ VE9AS 6425 Fredericton, N. Bru. 

HOURS OF TRANSMISSION 
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(Continued from the Previous Page) 
Hours of transmission for the World's Short Wave Broadcast Stations 

FILL iN LOCAL TIME 
8 9 10 41 M 1 2 3 4 5 6 1 EASTERN STANDARD TIME 8 9 1 0 4 4 N 4 2 3 4 5 6 '7 
01 02 03 04 05 06 07 08 09 10 11 12 GREENWICH MEAN TIME 13 14 15 16 17 18 19 20 21 22 23 00 

HOURS OF TRANSMISSION 
Meters 

wávehCetters 
Frequency City 

ountry 
46.6 I-EJA3 6425 Barranquilla, Col. 47.0 YV4RC 6375 Caracas, Venez. 47.5 HIZ 6315 San Domingo, D. R. BF 6275 Bogota. Colombia 48.1 

HJ4ABC 
6230 Lima, Pero 48.1 L- [J4ABC 6230 Pereira; Col. 48.4 CTI GO 6198 Parerle, Portugal 48.4 H[IIA 6188 Santiago de Los 

Caballeros, D. R. 48 -:7+ CJRO 6160 Winnipeg, Manitoba 48.7+ HJ2ABA 6150 Tunja, Colombia 48.7+ VE9CL 6150 Caracas, 48.71- VE9CL 6150 Winnipeg,Man. 
48..71 CSL 6150 Lisbon, Portugal 48.7 -I- COQGC 6150 antiago. Cuba 48.81- W8XK 6140 Pittsburgh, Pa. 

ZGE 48.9 ZE 6132 Kuala Lumpur, 
F. M. S. 48.9+ LKTI 6130 Jeloy, Norway 

48..91- ZTJ 6122 Johannesburg, Africa 49.0+ W2XE 6120 New York, N. Y. 49.0+ PKYDA2 6120 Bandoeng, Java 49.0+ YV2RC 6112 Caracas, Ven. 
49.0+ VE9HX 6110 Halifax, N. S. 49.0+ GSL 6110 Daventry, England 49.01- V1JC 6109 Calcut ta, India 49.1+ W3XAL 6100 Bound Brook, N. J. 
49.11- W9XF 6100 Chicago, Ill. 
49. 61 090 Bowmanvi Col' 49.1 + 

12R0 
6085 Italie, Can. 49.2 -}- 12 R0 605.5 Rome, Italy 49.3+ CP5 6080 La Paz, Bolivia 49.3 + y 9XAA 60&0. 

Zeesen, Germany. 49:3+ D,1M Zeesen, Germany 49.3 } CON 6073 `Macao, Asia 49.3+ OER2 6072 Vienna, Austria 49.3+ VE9'CS 6070 Vancouver, B. C. 49,3-1= HJIABF 6070 Barranquilla, Col. 49.41- VQ7LO 6060 Nairobi, Kenya, Afr. 49.4+ W.SXAL 6060 Cincinnati, Ohio 49.4+ W3XAU 6060 Philadelphia, Pa. 49.4+ OXY 6O6Ò Skamlthaek D 49.5+ GSA 6050 
Barranquilla, 

England 49.61- HJIABG 6042 Barzánquilla, Col. 49.6+ WIXAL 6040 Boston, Mass. 
49.6 -{- PRA8 6040 Pernambuco, Brazil 49.7 -{- HP5B 6030 Panama City, Pan, 49.71- VE9CA '6030 Calgary, Alberta, Can. 49.8 D,I C 6020 Zeesen, Germany 49.81- ZF[I 6018 Singapore, Malaya 49.8+ COC 6010 Havana, Cuba 49.81 XEBT 6010 Mexico City, Mex. 49.9+ VE9DN 6005 Montreal, Quebec 49.9-{- TGx 6000 

Guatemala 30.1 TGX 5984 Guatemala City 50.I+ tTIAA 5980 Lisbon, Portugal 
50.1 + 5980 Xantocam, Mexico 50 1 } HIX 5980 San Domingo, D. B. 50.2 -{- HVJ 5969 Vatican City 50.5+ HJIABJ 5940 Santa Marta, Col. 50.5+ H_i4ABE. 5930 Medellin, Colombia 51.0+ HJ2ABC 5870 Cucuta, Colombia 51.2+ YV5RMO 5850 Maracaibo, Venez. 51.8+ OA.X4D 5780 Lima, Peru 
52 0 TIXGP3 .5777 Almatica San Jose, 

Costa Rica 52.7± XQAJ 5660 Shanghai, China 
52.7 FIQA 5692 Tananarive, Mad 55.5+ HAT 5400 Budapest, Hungary 64.5+ HC2EP 4650 Guayaquil, Ecuador 69.5 YNLF 4316 Managua, Nicaragua 
73 .0 HCJB 4107 Quits, Ecuador 
70.2 R W I S 4203 Khabarovsk, 

74.91- CT2AJ 4002 San Miguel, Azores 79.5+ HII9B 3770 Basle, Switzerland 79.9+ CTICT 3750 Lisbon, Portugal 84.6+ CR7AA 3543 Lourenzo Marques, 

HOURS OF TRANSMISSION 
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85.0+ HB9AQ 3525 Switzeerlamhioue nd 

A- Sunday, Winter only B- Sunday, Monday, Wednesday, Friday C- Monday, Wednesday, Friday 
D -Daily at hours indicated l; Tuesday, Thursday F- Friday 
Ci- Tuesday, Thursday, Saturday 
I17-Wednesday, Friday. Sunday 
l Irregularly J- Thursday, Saturday K- Monday, Friday 
I -Wednesday, Saturday SI- Monday 

KEY TO TIME TABLE SYMBOLS 
N- Monday, Wednesday, Thursday 
0-Tuesday. Friday, Sunday P- Except Tuesday, Wednesday, Stun - 

mer only Q- Except Tues., Wed., R'inrers ii- Thursday, Friday, Saturday S- Sunday T- Tuesday 
TH- Thursday F- Sunday. Summer only V- Wednesday, Sunday \V- Wednesday 4- _Monday, Wednesday, Saturday 

Z- Tuesday, Friday 
AA- Saturday, Sunday AB- Except Monday, Tuesday, Wed. AC- Monday, Tuesday, Saturday 
AD -Tine at 20 G.M.T. AE- Except Monday, Wednesday, Fri- 

day AF- Saturday irregularly AC- Tuesday, Sunday 
All -Time at 7:30 G.M.T. AI- Tuesday, Friday, Saturday AJ-Wednesday, Thursday 
AK -Wed., Thur., Sat. 

SA- Saturday 
XA- Except Saturday, Sunday XF- Except Friday XG- Except Tuesday, Thursday, Satur- 

day 
XM- Except Monday 
XS- Except Sunday XSa- Except Saturday XT- Except Tuesday XTh- Except Thursday SW- Except Wednesday XX- Tuesday, Thursday, Friday XS- Except Tuesday, Sunday 
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INAUGURATES AMERICAN 
HOUR 

Senator Guglielmo Marconi at the 
initial broadcast from 12R0, Rome, 
a program enjoyed three times a 

week by listeners of America. 

PSK, Rio de Janeiro, Brazil, re- 
ported back on the air on 36.6 meters, 
8125 kc., 7 -10 p.m., E.S.T., irregularly. 
(Cook, Canfield.) 

TI5JJ, Alajuela, Costa Rica, re- 
ported on the air between 6000 and 
6700 kc. (Kalmbach.) 

YV5RMO, reported heard on 25.6 
meters, 11710 kc. (Winand, J. H. 
Miller.) Some readers report this a 
harmonic. How about it, friends? 

YNLF, reported moved to 5950 kc. 
(Winand.) Who has latest data? 

HVJ, Vatican City, announces in 
Italian Monday, in English Tuesday, in 
Spanish Wednesday, in French Thurs- 
day, in German Friday, and Dutch 
Saturday. (Dawson, Deering, Morse 
and the U.S.S.R. DX Club.) 

ZEA, St. George, Bermuda, re- 
ported heard testing with records on 
5025 kc. (Hickson, Eisler.) 

PKPMA, reported playing records 
on 19350 kc. (Hampshire.) Can any- 
one identify? 

PI1J, Dordrecht, Holland, reported 
now transmitting on 42.35 meters on 
Monday irregularly, and on Saturdays 
16:10- 17:10, G.M.T. 

VK2ME, Sydney, Australia, now 
announces as 2ME and are on the air 
Sundays 6 -8 a.m., 10 -2 p.m., 2:30 -4:30 
p.m., G.M.T. (Scott, Adams, Rem - 
ster, Etheridge, Styles, Self, Ferguson, 
Robinson, McCormick, Koivisto, Lus- 
sier, Flick, Wilson, McMahon, Mus- 
ser, Gaunt.) 

HI3C, Dominican Republic, re- 
ported on 43.8 meters, 6900 kc., testing 
records at m idnight. Also heard 12:30- 
2 p.m., E.S.T., Tuesdays and Wednes- 
days. (Lussier.) 

JVT, Nazaki, Japan, reported as the 
best station at present on 6750 kc. 
Two other good Japs are JVM, 10740 
kc., and JVN, 10660 kc. (Gallagher, 
Haylor, Kemp, McMahon, Pryor.) 

JVP, reported as a phone station on 
7510 kc., heard 6:30 -7 a.m., E.S.T. 

HB9B, Basle, Switzerland, reported 
transmitting on 42.1 meters, 7115 kc., 
Thursday, 21- 21:30, G.M.T., and on 
3750 kc., Thursday, 22, G.M.T. (Stu - 
ber.) 

HB9AQ, Switzerland, reported trans- 
mitting on 3525 kc., Thursday, 21:30, 
G.M.T. (Stuber.) 

HI1J, San Pedro de Marcoris, re- 
ported on 51.9 meters, 5780 kc., 7 -10 
p.m,. E.S.T. (Bigbee and Betances.) 

XEPR, Mexico City, likewise re- 
ported XEBR and XECR on 40.5 

meters, 7400 kc., 6 -9 p.m., E.S.T. 
(Myers, Catchim, Gomez.) 

XQAJ, Shanghai, China, reported 
heard on 5660 kc., 5 -7 a.m., E.S.T. 
(Duncan.) 

VUB, Bombay, India, reported heard 
on 31 meters, Sundays, 1:30 -2:30 p.m., 
G.M.T., Wednesday and Saturday 4:30- 
5:30 p.m., and on Mondays irregu- 
larly, G.M. (Styles.) 

W8XAL reported heard on 24 meters 
(Clarkson.) Was it a harmonic? 

YN1GG, Managua, Nic., also re- 
ported as YN1AA on 46.88 meters, 
6350 kc., 7 -9 p.m., E.S.T. (Irving, 
Kalmbach.) 

A GOOD TIME -TABLE IDEA 
Here is /row Manuel Gomez of Mex- 
ico City frames his time -table be- 
tween two glasses in a very handy 
way for use in his Listening Post. 

RADIO NEWS FOR JUNE, 1935 

HC2AT, Guayaquil, Ecuador, re- 
ported heard on 35.72 meters, 8400 kc., 
9 -11 a.m., 2 -4 p.m., 8:30 -9:30 p.m., 
E.S.T. (Kalmbach and Irving.) 

HAS3, Budapest, Hungary, reported 
transmitting on 19.5 meters, 15370 kc., 
14 -15 G.M.T. (Tomlinson.) 

HAT4, Budapest, Hungary, reported 
heard on 32.88 meters, 9125 kc., 23 -24 
G.M.T. 

EDO, Madrid, Spain, reported heard 
on 43 meters, 6976 kc., 9 -9:30 p.m., 
E.S.T. (Myers.) 

VE9CA, Calgary, Alberta, Canada, 
reported transmitting on 49.7 meters, 
6030 kc., irregularly. (Ross, Mc- 
Cracken, Holmes, Howald, Gallagher, 
Bews.) 

W9XBY, Kansas City, Missouri, re- 
ported heard on 1530 kc. (Schu- 
macher.) Isn't this an amateur har- 
monic? 

YV2RC, Caracas, Venz., reported 
heard on about 12700 kc., 2:50 -3:05 
p.m., E.S.T. (Irving.) Another har- 
monic? 

HJA7, Cucuta, Colombia, reported 
heard on 5400 kc., 4:30 to 7:45 p.m., 
E.S.T. (Brown.) 

Our own O.R.N.S.W.L.P.O. Vette 
conducts a short -wave hour on KLZ, 
560 kc., at 11:30 a.m., E.S.T., Friday 
nights under the name "The Dial 
Twister." 

W2XHI is the call for the new 
short -wave station at Carteret, New 
Jersey, the short -wave outlet for 
WOR. Who has heard and who 
knows schedule? 

TIX, TIXGP3 and TIXGPH are 
all one and the same station, accord- 
ing to the latest information. The 
short -wave call is TIXGP3, but the 
long -wave call, often heard announced 
on the short -wave station, is TIXGPH. 

W9XBS, Chicago, reported heard on 
6425 kc., at 3:15 p.m. (Waters.) An- 
other "Ham" harmonic? 

GBS reported heard on 12145 kc., 
4:30 -6 p.m. (Morgan.) 

HRP1, San Pedro, Honduras, re- 
ported heard on 42.68 meters, 7080 
kc., 7 -10 p.m., E.S.T. (Kinzel.) 

W8XAL (WLW), Cincinnati, Ohio, 
gives an interesting short -wave pro- 
gram at 11:30 p.m., twice weekly. 
(Skatzes.) Who knows exact days? 

DO YOU HEAR HOLLAND? 
If you do listen to Station PHI here 
is the studio, from which most of the 

programs originate. 
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WORLD DISTANCE CHART No. 7 

\NOON 
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MADEIRA 

TOKIO 

0 4000 2000 3000 4000 5000 6000 7000 6000 9000 40,000.14,000 42.000 

SCALE IN MILES 

5000 40,900 45,000. 20,000 

SCALE IN KILOMETERS. 

HBJ, Switzerland, reported heard on 
14450 kc., 12:30 -1 p.m. (Adams.) 
Any schedule? 

TITE, San Jose de Costa Rica, re- 
ported on 6650 kc., 9:11 p.m., E.S.T. 
(World -Wide Dial Club and Grey.) 

CMHD, Tallarin, Cuba, reported on 
6700 kc., 7 -10 p.m. (Saldana.) 

SUV, Cairo, Egypt, reported heard 
29.8 meters, 10055 kc., at 12:42 and 
from 2 -4:30 p.m., E.S.T. 

HJN, Bogota, Colombia, reported 
transmitting on 19.94 meters, 10:30 -11 
a.m., E.S.T. 

KEE, Bolinas, Calif., is reported as 
a good station to listen for on 38.8 
meters, 7715 kc. (also reported as 

THE WORLD DISTANCE MAP 
FOR SOUTHERN S. AMERICA 

Here is the seventh RADIO NEws Azi- 
muthal map, which is for the south- 
ern part of South America, centered 
at Buenos Hires. Measurements can 
accurately be made from any spot 
within the dotted circle to any other 
place on earth. Simply lay a ruler 
connecting any spot within this circle 
to any other location on the map and 
refer this distance to the scale in miles 
or kilometers; this ..till give the actual 
great circle distance. This is the sev 
enth exclusive RADIO NEWS Distance 

Chart published in this series. 

7720 kc.), during the evening hours 
until midnight. (Kay, Lyell, Skatzes, 
Pearce and Lussier.) 

VP6YB, Barbados, B. W. I., 42.5 
meters, 7070 kc. (also reported as 7072 
kc.), is on the air 4 -5 p.m., E.S.T. 
(Styles, Libby, N. C. Smith, Betances, 
J. H. Miller, Kinzel.) 

Who has heard Czechoslovakia on 
44.68 meters, 6 -6:15 p.m., E.S.T. 
(Young.) 

HJ4ABE, Medelin, Colombia, is re- 
ported moved to 5930 kc. (Winand.) 

HJ1ABD, Cartagena, Colombia, re- 
ported heard on 41.2 meters, 7281 kc., 
daily except Sundays, 7:30 -9:30 p.m., 
E.S.T. (Hall.) (Continued on page 754) 
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SHORT -WAVE PAGE 

WITHIN the last few months we 
were all pleasantly surprised at 

certain important happenings on the 40 
to 49 -meter band. When a South Ameri- 
can changes from one wavelength to an- 
other, we are not even mildly surprised, 
but when a Spanish- speaking station an- 
nounces in English we are deeply im- 
pressed and pleased beyond words. By 
degrees we are tuning in friendly sta- 
tions to the southward and hear our own 
language spoken. 

STATION HC2RL, the world -known 
in Guayaquil, Ecuador, which is 
owned and operated by Dr. Roberto 

Levi, owes its great American popularity 
to its "Hello, America. This is HC2RL." 
Listening to this station 2915 miles away 
from New York City has another lure in 
the charming voice of the artist par excel- 
lence, Miss Parquita Parra, who sings songs 
of her native Ecuador, as only an accom- 
plished vocalist can. 

Another station in Guayaquil that an- 
nounces in English is HC2AT. This sta- 
tion, operating on 8400 kilocycles (35.7 
meters), is rather a newcomer to the ether 
waves. This station is heard with good 
quality and volume during their late trans- 
mission, 8 to 10 p.m., E.S.T., and informs 
us that they will answer all correspon- 
dence. The address is: Post Office Box 
872, Guayaquil, Ecuador, South America. 

A popular station, HJ1ABB, Barran- 
quilla, Colombia, whose transmissions are 
heard round the world, must have a rather 
hectic system when it comes to answering 
correspondence in which a verification is 
requested. From fellow short -wave lis- 
teners living in England, New Zealand and 
even South Africa, they write me and ask, 
"Does HJ1ABB verify ?" Now, just what 
would you answer in this case? I know 
hundreds of fans who "sport" three and 
four veris from this Colombian station, 
therefore I could answer with a decided 
yes. But then there are just as many fans 
who complain bitterly about this same sta- 
tion not answering. I really think if Señor 
Pellet realized the importance of sending 
his very fine "QSL" card to all listeners 
who correctly report his station's transmis- 
sions, HJ1ABB would be benefited in 
added popularity. 

Mr. Clarence Jones, of HCJB fame, 
whose station operates on the fairly unfre- 
quented band of 73 meters, announces in 
English and verifies promptly. So what 
more can we ask? 

The quintuplets in Venezuela, YV2RC, 
YV3RC, YV4RC, YV6RV and YV5RO, 
are excellent when verifications are re- 
quested and each one, during some 
time of their transmitting hours, informs 
their English- speaking listeners who they 
are. 

A program of clever repartee, all in 
English, that should never be missed by 
any real short -wave listener, is that from 
HJ4ABL (49.18 meters), Manizales, Co- 
lombia. The announcer requests "friendly" 
letters, stamps for the son of the station's 
owner and reads the names of all who send 
reports of their transmissions. This very 
interesting program begins about 11 p.m., 
E.S.T., on Saturday night, and is inter- 
spersed with beautiful Colombian music. 
The writer, for one, makes it a point to 
tune in HJ4ABL at that time. 

Thos. A. Archer, of Barbados, West In- 
dies, owns and operates VP6YR. Mr. 
Archer informs us that he "puts on" 
broadcasts of the English cricket matches 
for the benefit of listeners throughout the 
islands. When YP6YB's signals are heard 
beyond that part of the country, the 
owner, who is an amateur, is more than 
pleased. "Tom's" station utilizes 40 watts 
when on phone and 100 watts on code. 
The frequencies used are 14144 and 14356, 
with occasional transmissions on the 40- 
meter band. 

HJ1ABD is one of the stations in Carta- 
gena, Colombia, who is kind enough to 
notify listeners when they intend to change 
their wavelength and schedule time on the 
air. Mr. Ignacio de Villarreal, the station 
director, informs us that "ABD" is now 
on 7281 kilocycles (41.2 meters) daily from 
7:30 to 9:30 p.m., E.S.T., except Sunday 
and holidays. 

Antonio and Rafael Fuentes work at 
their own laboratories and in their spare 
time operate the well -known HJ1ABE. 
Similar to HJ1ABD, this twin station is 
located in Cartagena, Colombia. When 
"Tony and Rafa" went to Penn University 
in Philadelphia and Saint Luke's in Wayne, 
New Jersey, they played for about six 
months on WEAF and were known as the 
"Spanish Duet." All this may account for 
the fine verifications HJ1ABE sends out to 
all listeners who report reception of their 
station, which operates on 6115 kilocycles, 
and is known as "La Voz de los Labora-. 
torios Fuentes." 

Few fans have been fortunate to log 
the elusive XECW, Mexico. As all Span- 
ish- speaking stations must be known as 
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"La Voz de something or other "! XECW 
attaches "del Caballero Santoken" onto 
their assigned call. The listeners who snared 
XECW on their 50 -meter transmission 
should now look for this 10- watter on 6135 
kilocycles (48.89 meters). The card they 
send out is very original. 

For several years it has been an unwrit- 
ten law among the army of listeners to 
the stations operating below the broadcast 
band that, with the coming of the warm 
days, our reception of the stations below 
the Rio Grande would be nil. This change 
of season has to a certain extent caused all 
of us to be greatly dissatisfied with reception, 
but the South American stations are not 
suffering from their usual attack of sum- 
mer static nearly as much as the Euro- 
peans. At this time it is not unusual to 
find that many of the stations that used 
to disappear with the coming of spring 
are just as clear and free of interference as 
they were all winter. 

There are several reasons that can be 
put forth, why this should be the case. 
The main one is that radio in all its 
branches, and particularly in transmitting 
equipment, has advanced tremendously 
within the last year. Stations that never 
dreamed of using more than 30 or 40 watts 
have increased their power in some cases 
double and in others triple. Say what you 
may, power means something when it 
comes to the point. The German and 
English stations, with their retinue of engi- 
neers, found this out long ago. The for- 
eign locals, Zeesen, Daventry, Madrid and 
Pontoise, will have rivals just as soon as 
some of the other short -wave broadcasters, 
ORK, CT1GO, etc., increase their power 
and beam their antennas. The Roman 
station is rapidly advancing into the Al 
class. I2RO's transmissions are an ac- 
knowledged success since they abandoned 
the 30 -meter commercial code band and 
are operating on 31.3 meters. Their 49- 
meter transmission, known as the "Ameri- 
can Hour," is not received regularly all 
over, but there are some evenings when it 
does come through free of all interference. 
Rome, the home of grand opera, certainly 
"puts across" programs of value to any and 
all lovers of music. In passing, we think it 
obligatory to mention the fact that since 
Italy revamped their short -wave station 
and adjusted their schedule to suit the av- 
erage listeners, they are one of the best of 
the European station. Besides, everyone 
is remarking how promptly they verify all 
correct reports. 

With so many short -wave fans now op- 
erating custom -built receivers that have 
band -spread arrangements, it is not at all 
unusual to see many QSL cards from ama- 
teurs or hams in their collections. Per- 
sonally, I think it is far more difficult to 
log an African amateur than a short -wave 
broadcaster. This, of course, is a subject 
always open for argument. To the listener 
who hovers around the 20 -, 40- and 75- 
meter bands, we write these tips. Arrange 
your time of DXing so that you will be 
tuning on Thursday mornings from 3 a.m., 
E.S.T. At that hour the Thursday Morn- 
ing Club goes on the air ! Then is your 
opportunity to log Hawaiian, Cuban, Ca- 
nadian and American amateurs. The thrill 
comes when W6HXP calls YWC in Span- 
ish and by a quick change to the 40 -meter 
band one can hear him answer. 1117G is 
the official master of ceremonies of the 
Spanish -speaking amateurs. Others you 
may hear on this American chain are: 
CO7HF, I1I6F, HI8H, on 40 meters; 
VESBY, VE5JB (Canadian) and K6CMC, 
K6LQL, K6FJF (Hawaiian), all on 75 
meters. A worth -while achievement by 
this "club" was a two -way transmission 
between W5DVK (on 160 meters) and 
K6LQL (on 75 meters). All these "hams" 
are on voice! 
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TESTING THE RADIO NEWS 

DURING the development of the 
RADIO NEWS Converter it was tried 

with different types of receivers, and was 
put through numerous "air tests." How- 
ever, to make doubly sure of its effective- 
ness and its freedom from "bugs" of any 
kind, a new series of tests has been 
completed and the results described 
here. The constructional details of this 
converter were given in the April and 
May issues. 

IN considering any converter, several 
questions immediately come to mind, 
the foremost being, "Will it work 

with my receiver ?" To answer this 
question, the widest variety of types 
from among the receivers on hand were 
selected and the converter put into 
operation with the six receivers selected, 
one after the other. The receivers were: 
1. An 8- year -old, home -built, t.r.f. re- 
ceiver using 3 tuned r.f. stages with 
201A tubes. 2. A 6- year -old home - 
built Hammarlund "Hi -Q," a t.r.f re- 
ceiver having two tuned stages, utilizing 
type 222 screen -grid tubes. 3. A Co- 
lumbia, Model 120B, battery super- 
heterodyne (about 1932) employing 2- 
volt tubes in a circuit which includes 1 

t.r.f. stage and 1 i.f. stage. 4. An At- 
water Kent, Model 92 mantel type 
superheterodyne. Includes latest type 
tubes and has i t.r.f. stage and 1 i.f. 
stage. 5. A Motorola, Model 5 -10, 
7 -tube superheterodyne, about 2 years 

SHORT -WAVE 
CONVERTER 

S. Gordon Taylor 
Part Three 

old. 6. A Scott XV, 15 -tube custom - 
built superheterodyne, employing 1 

tuned r.f. stage and 3 i.f. stages. 
The first step in the tests was to try 

the converter with all of these models, 
tuning in a few foreign stations in each 
case and looking for any evidence of 
instability, heterodyne whistles or any 
other undesirable features resulting from 
the various combinations. As was an- 
ticipated, each one of these receivers in 
combination with the converter proved 
capable of not only bringing in Euro- 
pean short -wave stations but bringing 
them in with more than adequate vol- 
ume. No undesirable operating features 
of any kind were found, with the single 
exception that in the case of the air -cell 
receiver and the Atwater Kent 92 it 
was found desirable to place the con- 
verter on a sponge rubber pad and keep 
it 2 or 3 feet from the receiver to avoid 
microphonism. A rubber kneeling pad 
from the 5- and 10 -cent store was used. 

BLUEPRINTS 
ASET of RADIO NEWS Converter 

prints, including a full -scale 
picture wiring diagram, full -scale 
working drawings of chassis and 
panel, schematic circuit diagram, 
etc., may be obtained by sending 
50c to RADIO NEWS, Blueprint Dept., 
461 Eighth Ave., New York City. 
These prints are sufficiently ac- 
curate for direct use as drilling 
templates if desired. 

The test up to this point showed con- 
clusively that the converter provides a 
high degree of short -wave sensitivity 
and selectivity with just about every 
type receiver that any fan might care 
to use it with. What is of equal im- 
portance, the test showed complete free- 
dom from undesirable heterodyne inter- 
action, circuit instability, etc. Inci- 
dentally, it might be mentioned that 
these receivers use various intermediate 
frequencies. The Atwater Kent is 130 
kc., the Columbia air -cell receiver, 175 
kc., and the Scott 465 kc. The Motor- 
ola intermediate frequency is not known. 
It may seem rather unusual that the all - 
wave Scott receiver was used as one of 
the test receivers. The reason was that 
it was deemed necessary to include one 
highly- sensitive receiver among those 
tested and a straight broadcast -band re- 
ceiver of extreme sensitivity was not 
available for the purpose. 

The second and final stage of the tests 
consisted of selecting and running ex- 
tensive tests on the one of the receivers 
which was considered most nearly 
typical of the average receiver in use 
today. It was believed that the Atwater 
Kent 92 came closest to filling this re- 
quirement, so it was taken up to the 
Westchester Listening Post and was op- 
erated there off- and -on for a period of 
ten days. The (Continued on page 777). 

SOME OF THE TESTS 
The photos show the converter set up 
with three different receivers; part of 

the tests conducted to demonstrate 
the universal adaptability of this unit. 

www.americanradiohistory.com

www.americanradiohistory.com


r 

754 

Four Months' Tests On The 

BROWNING 35 
Laurence M. Cockaday 

NOISE! This has been one of the 
most disturbing factors interfering 

with short -wave reception. It has been 
the bane of Short -Wave Listening Post 
Observers for years. In some excellent 
locations the noise -to- signal ratio is low 
enough to permit good reception on short- 
waves the year round with only a bother- 
some day once in a while, when natural 
static rises to a maximum or when some 
world -wide magnetic disturbance reduces 
signal strength to a minimum. In some 
other locations the short -wave listener is 

not so fortunate -the disturbance from 
man -made static being a serious all -year- 
round handicap. Motors, electric signs, 
inductive machinery, household appli- 
ances and automobiles make such a racket 
that short -wave reception in these loca- 
tions is sometimes entirely blotted out. 
Here we need drastic measures to over- 
come these obstacles. Some precautions 
that should be taken are: interference - 
preventing antennas, filters on the offend- 
ing apparatus wherever possible, etc. But 
one of the most necessary precautions can 
be taken in the receiver itself -in its very 
design! A receiver can be designed for 
exceptional sensitivity to a signal to 
which it is tuned but at the same time 
able to disregard, absolutely, interference 
and static on adjacent channels. It can 
also be designed so that it is entirely 
insensible to disturbance coming in over 
the power circuits. This is just what a 

Listening Post Observer wants. 

SOMETIME during January, Glenn 
Browning brought down to the 
Westchester Listening Post the re- 

ceiver pictured above. He said, "Larry, 
I would like to see what this set will do 
in your famous receiving room." "All 

right," said I, "let's try it." Accord- 
ingly we hooked it up and tested the 
receiver far into the night and the next 
morning, which resulted in this series of 
articles on the Browning 35, in RADIO 
NEWS. Since then this same receiver 
has been in constant use in the Listen- 
ing Post and has been relied on, more 
and more, for routine logging of stations 
for the Time -Table. The reason for 
this is its exceptionally high signal -to- 
noise ratio. In other words, we must 
admit that it will bring in distant short- 
wave stations with a minimum of noise 
and interference. The quiet operation 
of the receiver is probably mainly due 
to two design features: first, the type 
of circuit employed which includes a 
sharply tuned preselector to insure a 
selectivity curve in which the side bands 
fall off rapidly above the necessary con- 
sonant frequencies of speech, and sec- 
ond, another important consideration is 
the manner in which the circuits are 
filtered against inductive surges leaking 
in over the power lines. (The trans- 
former supplying power contains a static 
shield as as well as a helpful filtering cir- 
cuit in connections to the lighting lines. 
This latter point is one which was some- 
times overlooked in earlier receivers.) 

In order to be sure that the receiver 
being tested was not just a freak model, 
we purchased (in the open market) a 
kit which was built up by an amateur 
in the neighborhood and put through its 
paces, along with the first model, during 
the final tests. The second model, to 
our surprise, was even superior to the 
first. This brings to mind a few points 
where the receiver showed up extremely 
well. It contains a volume control, as 
well as a radio- frequency sensitivity con- 
trol, which enables using the utmost 
sensitivity, late at night, without rais- 
ing the whole neighborhood and at the 
same time keeping the noise -level below 
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audibility. Another well- designed con- 
trol is the tone control, which in most 
cases takes out the last trace of "S" 
static without spoiling speech under- 
standability on distant station announce- 
ments. Another feature is the ability of 
the operator to use, at will, the auto- 
matic volume -control system or to use 
a manual control; a switch turns this 
"off" and "on." The dial system offers 
another great advantage, in that all fre- 
quencies are well spread out and the 
smaller dial makes an additional band - 
spread arrangement that can be logged 
so that one can always come back to an 
exact setting for a particular station. 
Quite frankly, the only thing that I do 
not care for particularly, in the whole 
design, is the placing of the beat -fre- 
quency oscillator on the back of the 
chassis rather than on the front panel. 
This is not a serious handicap, however. 

I suppose many short -wave fans would 
like me to publish a list of short -wave 
stations logged during these tests, but 
space does not permit anything like a 
representative listing. But here are a 
few of the Best Bets gleaned from 100 
or more of our daily log sheets for the 
4 -month period. From the Orient some 
of the best were: JVT, JVM, JVN, 
PKYDA2, VP1A, ZGE, CQN, PLV, 
PLE, RW15, VUB (India). From the 
European continent HAS3, HB9B, 
CT1GO, CT1CT, CT2AJ, CT1AA, RW59, 
RW15, LKJ1, ORK, OER2, and, of 
course, those "locals," the British Day - 
entry Stations, the German Zeesen Sta- 
tions, including PJE, DJQ. Pontoise 
France, Geneva, Switzerland, Prato 
Smeraldo, Italy, Madrid, Spain, PCJ and 
PHI, Holland. From the African Con- 
tinent ZTJ, ZHJ, CR7AA, etc., and from 
South America, many stations in Co- 
lombia, Venezuela, Argentine, Brazil, 
Peru, etc. including a number of stations 
of only a few watts power. The same 
is true of Central America, Mexico, 
Cuba and Canada. All three of the 
Australian Stations VK3LR, VK3ME 
and VK2ME were logged consistently. 
As this report is being written I have 
just logged a new station in Cuba, 
CMHB, on 10.2 Megacycles. They an- 
nounced their address as P. 0. Box 85, 
Sanctus Spiritus, Cuba. I first picked 
them up on this set at 1 P.M., today, 
Saturday. Yes, it's a good receiver for 
identifying new stations and getting their 
calls. 

The DX Corner 
(Short Waves) 

(Continued from page 751) 

HJ3ABF, Bogota, Colombia, re- 
ported moved to 6180 kc. (Schu- 
macher.) 

HJ3ABH, Bogota, Colombia, re- 
ported heard on 5950 kc. (also 6012 
kc.), 8 -11:30 p.m. (Grant, Betances.) 
Which is right? 

HJ2ABC, Cucuta, Colombia, re- 
ported moved to 5890 kc. (Others 
say 5870 kc., and 50.27 meters.) 
Everyone cannot be right. 

HJSABC, Cali, Colombia, reported 
on 53 meters, 5.6 megacycles, 9 -10 
p.m., E.S.T. (Wilson.) 

(Continued on page 771) 
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1?UKOPEAN STATION LIST 
AUSTRIA 

(Data furnished by RAVAG, Vienna.) 
Call Location kc. kw. 

Innsbrueck 519 0.5 
Vienna 592 100.0 
Graz 886 7.0 
Linz 1294 0.5 
Klagenfurt 1294 5.0 
Dornbirn (Vorarlberg) 1294 2.0 
Salzburg 1348 0.5 

BELGIUM 
(Data furnished by the American Consular Service 

at Brussels) 
Brussels 
Brussels 
Schaerbeek 
Brussels 
Antwerp 
Chatelineau 
Courtrai 
Binche 
Liege 
Andrimont 
Verviers 
Liege 
Liege 
Seraing 
Vellcrcille- le- Brayeux 

620 
932 

1122 
1122 
1465 
1491 
1491 
1491 
1500 
1500 
1500 
1500 
1500 
1500 
1500 

15.0 
15.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

BULGARIA 
(Dala furnished by the Anurican Consular Service 

at Sofia) 
Sofia (to be increased to 

2 kw.) 850 0.3 
Varna (to be increased to 

2 kw.) 1276 0.015 
Stara Zagora (under con- 

struction) 1402 2.0 

CZECHOSLOVAKIA 
(Data furnished by the American Consular Service 

at Prague.) 
Prague (Liblice) 638 120.0 
Brno 922 32.0 
Bratislava 1004 13.5 
Morayska Ostrava 1113 11.2 
Kosice 1158 2.6 
Prague (Strasnice) 1204 5.0 

DANZIG 
(Data furnished by the Government cf Danzig.) 

Danzig 1303 0.5 

DENMARK 
(Data furnished by the Government cf Denmark.) 

OXP Kalundborg 238 60.0 
OXQ Copenhagen 1176 10.0 

ESTONIA 
(Data furnished by the Estonian Gaerament.) 

Tartu 517 0.5 
Tallinn 731 20.0 

FINLAND 
(Data furnished by the American Consular Service 

at Helsingfors.) 
Lahti (to be increased to 

220 kw.) 166 40.0 
Oulu (to be increased to 

10 kw.) 431 1.5 
Viipuri 527 10.0 
Pori 749 1.0 
Sortavala 749 0.25 
Helsingfors 895 10.0 
Vasa( underconstruction)1420 1.5 
Turku 1429 0.5 
Pietarsaari 1500 0.5 
Tampere 1500 0.5 

FRANCE 
(Data furnished by French Government and 

Consular Service at Paris.) 
Paris 182 80.0 
Grenoble 583 15.0 
Lyons -P. T. T. 648 100.0 
Paris 695 120.0 
Marseilles 749 90.0 
Toulouse -P. T. T. 776 80.0 
Strasbourg 859 25.0 
Toulouse 895 8.0 
Limoges -P. T. T. 913 0.5 
Paris (Poste Parisien) 959 60.0 
Rennes -P. T. T. 1040 40.0 
Bordeaux -Lafayette 1077 12.0 
Nice 1185 60.0 
Lille -P. T. T. 1213 60.0 
Montpellier 1339 5.0 
Paris, RadioVitus" 1348 0.7 
Juan -les -Pins 1348 0.8 
Paris, "Radio LL" 1429 0.8 
Beziers 1429 0.3 
Bordeaux (Sud Ouest) 1491 2.5 
Nimes 1491 0.7 
Fecamp (Radio Nor- 

mandie) 1500 
Montpellier 1500 0.6 

GERMANY ' 
(Data furnished by the Reichsrundfunkgesellsclmft.) 

Deutschlandsender 

(Berlin) 191 
Muehlacker 574 
Langenberg 658 
Munich 740 
Leipzig 785 
Berlin 841 
Hamburg 904 
Breslau 950 
Heilsberg 1031 
Frankfurt 1195 
Kaiserslautern 1195 
Kassel 1195 
Trier 1195 
Freiburg 1195 
Gleiwitz 1231 
Augsburg 1267 
Nuernberg 1267 
Dresden 1285 
Bremen 1330 
Flensburg 1330 
Hanover 1330 
Magdeburg 1330 
Stettin 1330 
Koenigsberg 1348 

HUNGARY 

60.0 
100.0) 
100.0 
100.0 
120.0 
100.0 , 

100.0 ; 

100.0 
60.0 
17.0 

1.5 
1.5 
2.0 
5.0 
5.0 
0.25 
2.0 
0.25 
1.5 
1.5 
1.5 
0.5 
1.5 
1.5 

(Data furnished by the Hungarian Government.) 
120.0 
120.0 

6.25 
1.25 
1.25 
1.25 

HAL2 Budapest II 359 HAL Budapest I 546 HAE NyiregYhaza 1122 
HAE2 Magyarovar 1321 HAE3 Miskolc 1438 HAE4 Pecs 1465 

ICELAND 
(Data furnished by the Icelandic Government.) 

TFU Reykjavik (temporarily 
on 208 kc.; power will 
be increased to 100 kw.) 183 17.0 

ITALY 
(Data furnished by the American Consular Service 

at Rome.) 
Bolzano 536 1.0 
Palermo 565 3.0 
Firenze 610 20.0 
Rome I 713 50.0 
Milan I 814 50.0 
Genoa 986 10.0 
Bari 1059 20.0 
Naples 1104 1.5 
Turin I 1140 7.0 
Trieste 1222 10.0 
Rome III 1258 1.0 
Milan II 1357 4.0 
Turin 11 1366 0.2 

IRISH FREE STATE 
(Da:a furnished by the Irish Government.) 

Athlone 531 60.0 6CK Cork 1240 1.0 2RN Dublin 1348 1.0 

LATVIA 
(Data furnished by the Latvian Government.) 

Riga 583 15.0 
Madona 1104 50.0 
Kuldiga 1258 10.0 Liepaja 1734 0.1 

LITHUANIA 
(Data furnished by the Lithuanian Government.) LYT Kaunas 155 7.0 

LUXEMBURG 
(Data furnished by the Government of Luxemburg.) 

Luxemburg 230 200.0 

NETHERLANDS 
(Data furnished by Dutch Government and the U. S. 

Consular Service at The Hague.) 
American Kootwijk 160 50.0 PX -II }Wizen 160 7.0 

De Bilt 182 PX -I Huizen 
Bloemendaal 1222 20.1 

NORWAY 
(Dala furnished by the Norwegian Government.) 

LKO Oslo 260 60.0 LKJ Finnmark 355 10.0 LKH Hamar 519 0.7 LKT Trondelag 629 20.0 LKF Frederikstad 776 0.7 LKB Bergen 850 1.0 LKD Bodo 850 0.5 LKP Porsgrunn 850 0.7 LKA Aalesund 850 0.35 LKM Tromso 1204 0.1 
LKG Narvik 1222 0.3 LKS Stavanger 1276 0.5 LKK Christiansand 1276 0.5 LKR Rjukan 1348 0.15 LKN Notodden 1357 0.15 

0.63 POLAND 
(Data furnished by the American Consular Service 

at 1l'arsaw.) 
Warsaw 224 120.0 Wilno 536 16.0 
Katowice 758 12.0 

Lwow 795 16.0 
Poznan 868 16.0 
Torun 986 24.0 Krakow 986 2.0 
Lodz 1339 2.0 

PORTUGAL 
(Data furnished by the American Consular Service 

at Lisbon.) 
Lisbon 629 20.0 CTIGL Parede 1031 5.0 CTI BO Lisbon 1411 0.5 CTIDH Lisbon 1411 0.5 CTIDR Lisbon 1411 0.02 CTIEB Lisbon 1411 0.05 CTIDS Lisbon 1411 0.03 CTIAA Lisbon 1411 0.05 CTIHX Cacem 1411 0.5 CTIAN Lisbon 1411 2.0 CTISR Oporto 1411 1.5 

Oporto 1411 0.02 
Oporto 1411 0.05 
Oporto 1411 0.02 
Oporto 1411 0.05 CSIRB Braga 1411 0.02 
Abrantes 1411 0.02 CTICC Abrantes 1411 0.02 

RUMANIA 
(Dala furnished by the Rumanian Gorcrmnenl.) 

Bod, Brasov 160 150.0 
Bucharest. 823 12.0 
Moldova 1411 20.0 

SPAIN 
(Data furnished by the Spanish Gaerumenl.) 

EAJ2 Madrid 731 0.75 
EAJS Seville 731 5.0 
EAJI Barcelona 795 7.5 
EAJ3 Valencia 850 0.75 EAJI5 Barcelona 1022 1.0 EAJI9 Oviedo 1022 1.0 EAJ7 Madrid 1095 3.0 EAJ8 San Sebastian 1258 1.0 EAJ4 Santiago de Compostela 1491 0.1 EAJ6 Pamplona 1491 0.1 EAJ9 Malaga 1491 0.1 
EAJ10 Zaragoza 1491 0.1 EAJ12 Alcoy 1491 0.1 EAJ 13 Palma de Mallorca 1491 0.1 
EAJ16 Granada 1491 0.1 EAJI7 Murcia 1491 0.1 
EAJ20 Sabadell 1491 0.1 
EAJ21 Melilla 1491 0.1 
EAJ23 Gandia 1491 0.1 EAJ24 Cordoba 1491 0.1 
EAJ27 Burgos 1491 0.1 
EAJ28 Bilbao 1491 0.1 
EAJ3I Alicante 1491 0.1 
EAJ33 Tarragona 1491 0.1 
EAJ34 Gijon 1491 0.1 
EAJ39 Badalona 1491 0.1 
EAJ41 La Coruna 1491 0.1 
EAJ42 Larida 1491 0.1 
EAJ43 S. C. Tenerife 1491 0.1 
EAJ44 Albaceta 1491 0.1 
EAJ46 Ceuta 1491 0.1 
EAJ47 Valladolid 1491 0.1 
E AJ48 Vigo 1491 0.1 EAJ5I Manresa 1491 0.1 
EAJ52 Badajoz 1491 0.1 EAJ54 Alcira 1491 0.1 EAJ57 Orense 1491 0.1 
EAJ58 Jerez Fra 1491 0.1 
EAJ60 Almeria 1491 0.1 
EAJ6I Jaen 1491 0.1 EAJ65 Ciudad Real 1491 0.1 EAJ66 Tudela 1491 0.1 
EAJ67 Talavera Ra 1591 0.1 EAJII Reus 1500 
EAJ14 Castellon 1500 0.1 EAJ18 Logron 1500 0.1 
EAJ22 Huesca 1500 0.1 
EAJ25 Tarassa 1500 0.1 EAJ26 Antequera 1500 0.1 EAJ29 Alcala de H. 1500 0.1 EAJ30 Onteniente 1500 
EAJ32 Santander 1500 0.1 
EAJ35 Va y Geltru 1500 0.1 
EAJ36 Jativa 1500 0.1 
EAJ37 Linares 1500 0.1 EAJ38 Gerona 1500 0.1 EAJ40 Pontevedra 1500 0.1 
EAJ45 Denia 1500 0.1 
EAJ49 Toledo 1500 0.1 
EAJ50 Las Palmas 1500 0.1 
EAJ53 Elche 1500 0.1 EAJ55 Algeciras 1500 0.1 EAJ56 Salamanca 1500 0.1 
EAJ62 Vitoria 1500 0.1 
EAJ63 Leon 1500 0.1 EAJ64 Segovia 1500 0.1 EAJ68 Lugo 1500 0.1 

NEXT MONTH 
This list will be continued in the July 

issue with stations in Sweden, Switzer- 
land, Turkey, United Kingdom, U.S.S.R. 
and Yugoslavia. 
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THE DX CORNER 
(For Broadcast Waves) 

S. GORDON TAYLOR 

HE broadcast -band DX season is 
1. definitely on the wane but it is the 

intention to continue this department 
through the summer. It is possible that 
the "Consolidated Foreign `Best Bets ' ' 
will be discontinued until fall. In its 
place it is planned to publish a monthly 
list of new stations, changes in present 
station frequency, power, etc. -as well as 
other information of this type received 
from the Federal Communication Com- 
mission. In addition work is now under 
way on the development of a battery 
operated DX superheterodyne and it is 
hoped that full constructional details will 
be ready for the July or August issues. 
Development work is also contemplated 
on a new antenna tuning system and on 
a broadcast -band superheterodyne con- 
verter. Back in 1925 the editor developed 
a unit of this latter type which gave 
amazing results in the way of improved 
sensitivity and selectivity when connected 
ahead of the t.r.f. receivers of that day. 
To the many DX fans who are still using 
t.r.f. receivers a good broadcast -band con- 
verter will give a great increase in sensi- 
tivity and at the same time will improve 
selectivity radically. It is now planned to 
include a constructional article on such 
a converter in one of the summer issues. 

Attention ! DX Club Officials 
Secretaries or other officials of all DX 

clubs are invited to register their clubs 
with the DX Corner. There are many DX 
listeners who are not now affiliated with 
any club. RADIO NEWS feels that these 
clubs are doing an excellent job for the 
DX fraternity in general, and that every 
DX'er should belong to one or more clubs. 
With these two ideas in mind it is planned 
to include a "DX Club Register" in this 
department each month. This will give 
the name of each club, the name and ad- 
dress of the official to whom applications 
should be sent, and perhaps the dues, etc. 
We should like to make this register as 
complete as possible, and to include both 
local and national organizations. 

If you want your club listed in this 
Register each month just address a letter 
to the editor of this department giving full 
information about your organization. In 
this letter it would be desirable to include 
the number of members, a description of 
the activities of your club, a copy of your 
"Tip Sheet" or other publications, your 
affiliation with other clubs, etc. 

It would be very much appreciated if 
this department would be put on the mail- 
ing lists of all clubs on which it does not 
now appear, so that it will regularly re- 
ceive "Tip Sheets" during the coming year. 

RADIO NEWS is anxious to - co- operate 

with DX Clubs in every way possible and 
will welcome any suggestions toward this 
end. 

Advance DX Calendar 
The following list, shows periodic DX 

broadcasts (E.S.T.) which have been 
brought to the attention of this depart- 
ment by observers or by the DX clubs or 
broadcast stations participating. This 
month no notices of special broadcasts 
have been received sufficiently far in ad- 
vance to permit publication here._ 

Periodic DX Broadcasts 
Tuesdays, 12 -12:30 a.m., CFQC Saskatoon, 

Sask., 840 kc., 1 kw. (DX tips). 
Thursdays, 12 -12:30 a.m., CFQC, Saskatoon, Sask., 840 kc., 1 kw. (DX tips). 
Fridays, 7:45 -8 p.m., WORK, York, Pa., 1320 

kc., 1 kw. 
Saturdays, 12 -12:30 a.m., KDKA, Pittsburgh, 

Pa., 980 kc., 50 kw. 
Saturdays, 12 -12:30 a.m., CFQC, Saskatoon, 

Sask., 840 kc., 1 kw. (DX tips). 
Saturdays, 12:50 -1 a.m., WLAC, Nashville, 

Tenn. 1470 kc., 5 kw. (DX tips). 
Saturdays, 12:15 -12:30 a.m., CKCK, Regina, 

Sask., 1010 kc., .5 kw. (DX tips). 
Saturdays, at sign -off, WCCO, Minneapolis, 

Minn., 810 kc., 50 kw. (DX tips - CDXR). 
Saturdays, 2:30 a.m. KFI, Los Angeles, 

Calif., 640 kc., 50 kw. (, DX tips). 
Sundays, 12 -12:30 a.m., KQV, Pittsburgh, 

Pa., 1380 kc., .5 kw. (DX tips). 
Sundays, 2 -4 a.m., CMQ, Havana, Cuba, 840 

kc., 5 kw. 
Sundays, 1 -3 a.m., XEWZ, Mexico City, 1150 

kc., .1 kw. 
Sundays, 12:45 a.m., WTCN, Minneapolis, 

Minn., 1250 kc., 1 kw. (DX tips). 
Sundays, May 5th, May 12th, 4 -5 a.m., KXL, 

Portland, Ore., 1420 kc., .1 kw. (CDXR). 
Monthly (the 28th) 4 -5 a.m., WKAQ, San Juan, P.R., 1240 kc., 1 kw. 
Monthly (second Sunday), 2 -4 a.m., WNEL, 

San Juan, P.R., 1290 kc., .5 kw. 
Monthly (fourth Sunday), 5 -7 a.m., WNEL, 

San Juan, P.R., 1280 kc., .5 kw. 

F.C.C. Monitor Schedules 
The complete schedule of monitor transmis- 

sions was given in this department of the March 
issue. Following are the changes which bring 
that schedule up to date, as of March 20, as 
supplied from Washington: 

Add 
Monday, 2:40 a.m., 1310 kc., WMFF, Platts- 

burgh, N. Y.; 7:30 a.m., 1420 kc., KRLC, 
Lewiston, Idaho. 

Wednesday, 5:40 a.m., 1370 kc., KFRO, Long- 
view, Texas. 

Thursday, 4:20 a.m., 1420 kc., KABR, Aber- 
deen, S. D., 4:40 a.m., 1310 kc., KIUJ, Santa 
Fe, N. M.; 4:50 a.m., 1370 kc., KFGQ, Boone, 
Iowa. 

Delete 
Monday, 54:30 a.m., 1200 kc., WNBO, Silver - 

haven, Pa. 
Change 

Monday. 4:20 a.m., KGVO frequency changed 
to 1260. 

Tuesday. 2:00 a.m., 1210 ke., substitute call 
WPAX for WQDX; 3:00 a.m., WMBR's 
location changed to Jacksonville. 

Wednesday, 3:10 a.m., KGIW's location changed 
to Alamosa, Colo. 

Thursday, 4:30 a.m., WKBZ's location changed 
to Muskegon; 5:10 a.m., WHBD's location 
changed to Portsmouth, O. 

Friday, 3:30 a.m., KGEK's location changed to 

RADIO NEWS I'OR JUNE, 1935 

Official RADIO NEWS Broad- 
cast Band Listening Post 

Observers 
United States 

California: Roy Covert, Randolph Hunt, 
Warren E. Winkley 

Connecticut: Fred Burleigh, James A. 
Dunigan, Philip R. Nichols, R. L. 
Pelkey 

Illinois: Herbert H. Diedrich, Ray E. 
Everly, H. E. Rebensdorf, D. Floyd 
Smith 

Indiana: E. R. Roberts 
Iowa: Lee F. Blodgett, Ernest Byers. 
Maine: Danford Adams, Steadman O. 

Fountain, Floyd L. Hammond. 
Maryland: William Rank, Henry Wil- 

kinson, Jr. 
Massachusetts: William W. Beal, Jr., 

Walter C. Birch, Russell Foss, Simon 
Geller, Evan B. Roberts 

Michigan: John DeMyer, Howard W. 
Eck 

Minnesota: F. L. Biss, Walter F. John- 
son 

Missouri: Dudley Atkins, III.; T. E. 
Gootee, C. H. Long 

Montana: R. W. Schofield 
New Jersey: Henry A. Dare, Jack B. 

Schneider, Alan B. Walker 
New York: Jacob Altner, Edward F. 

Goss, Robert Hough, Robert Hum- 
phrey, John C. Kalmbach, Jr., Harry 
E. Kentzel, Maynard J. Loris, R. H. 
Tomlinson 

North Carolina: Marvin D. Dixon 
Ohio: Stan Elcheshen, Donald W. 

Shields, Richard J. Southward 
Oregon: David Hunter 
Pennsylvania: Robert Hoffman Cleaver, . 

Edward Kocsan, J. Warren Routzahn, 
Joseph Stokes 

Texas: E. L. Kimmons 
Washington: John Marshall, Junior 

High School Radio Club 
West Virginia: Clifford Drain 
Wyoming: J. H. Woodhead 

Foreign 
Australia: Albert E. Faull, Victoria; 

George F. Ingle, New South Wales 
Canada: William H. Ansell, Saskatche- 

wan; C. R. Caraven, British Colum- 
bia; Claude A. Dulmage, Manitoba; 
C. Holmes, British Columbia; Philip 
H. Robinson, Nova Scotia; Art Ling, 
Ontario 

England: R. T. Coales, Hants; F. R. 
Crowder, Yorkshire; George Ellis, 
North Stockport 

Irish Free State: Ron. C. Bradley 
Newfoundland: A. L. Hynes, Clarenville 
New Zealand: L. W. Mathie, Hawke's 

Bay; R. H. Shepherd, Christchurch; 
Eric W. Watson, Christchurch 

South Africa: A. C. Lyell, Johannes- 
burg 

Sweden: John S. Bohm, Malung 
Switzerland: Dr. Max Hausdorff, Vi- 

ganello 

Sterling, Colo.; 5:00 a.m., KWCR's location 
changed to Des Moines. 

Saturday, 3:00 a.m., WJBC's location changed 
to Bloomington, Ill. 

Consolidated Foreign 
"Best Bets" 

Following is a list of the foreign stations re- 
ported heard by Official Observers in different 
sections of the U. S. and Canada. An asterisk 
( *) denotes that the station has been heard in 
the part of the country represented by the col- 
umn in which it appears. Where the time is reported a number is employed instead of an asterisk; light face numbers represent a.m. and 
bold numbers p.m., local time. These records 
provide an excellent tuning guide for DX'ers. 

The Canadian, Mexican, and Cuban stations 
included in this list are low -power stations and 
are situated far enough from the location of Ob- 
servers reporting them to represent good DX 
work. 

Following are the sections of the country rep- 
resented by each column, and the Official Observ- 
ers whose catches are included in this record: 
Column 1 (Vicinity New York City and Conn.) 

Observers Altner, Burleigh, Cleaver, Dunigan, 
. Goss, Nichols, Tomlinson. 

Column 2 (Mass., Maine, Newfoundland) Ob- 
servers Adams, Beal, Birch, Foss, Geller, 
Hynes.. 

Column 3 (New York, Northern and Western) 
Observers Kalmbach, Kentzel, I,onis). 

Column 4 (North Carolina, Georgia) Observers 
Dixon and Applicant Roberts. 

Column 5 (Pa., West Virginia, Maryland, Ohio) 
Observers Drain, Elcheshen, Kocsan, Rout - 
zahn, Shields, Stokes, and Applicant Zelinka. 

Column 6 (Illinois, Missouri, Minnesota) Ob- 
servers Atkins, Everly, Johnson, Rebensdorf, 
Smith. 
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Column 7 (Wyoming, Manitoba, Saskatchewan) 
Observers Ansell, unnage, Woodhead. 

Column 8 (California, Oregon, Washington, 
British Columbia) Observers Covert, Holmes, 
Hunter, J.M.J.H.S. Radio Club, and Appli- 
cant Pruner. 

Column 9 (Texas) Observer I',immons. 

Kc. Call 1 2 3 4 5 6 7 8.9 
550 CFNB 
556 Beromunster - - - * - - - - 
560 2C0 2 - 6 5 - 5 3 - - 

565 TGW 3 3 5 4 2 3 * - - 

570 2YA 5 * 4 3 * 4 

574 Stuttgart 2 

580 CHRC - * - 
580 7ZL 4 
580 CKUA 
590 JOAK -2 * 2 - 
600 
601 

CJOR 
Rabat * 

610 XFX 1 3 * - 
610 3AR 4 - 

610 JODK -1 4 - 

618.5 KZRM 5 

629 Lisbon - 10 
630 
630 

CKOV 
CJGX 

4 - - * 

- - * _ s * 

630 CFCY - - 3 _ 

630 XEZ * - 
635 JODG 4 - 

635 5CK * - 6 5 * 5 4 3 

640 XEOX 4 
645 JQAK 3 - 
650 1YA 5- 5 5 4 3 2 3 3 

650 CX6 - 9 

658 Cologne - - - - * 
660 XGOA - - - - a: 4 4 
665 2FC 2 - 5 5 - 3 

670 JFAK 3 4 
675 YV6RV - 9 

677 Sottens - 5 
681 HJN 
690 CJCJ 
690 
695 

SWF 
PTT 

4 
2 

- - 

710 LSl - - 3 

713 IIRO - 2 

720 3YA 2 - - - * 4 
720 JFBK 3 

725 CMK 9 
730 5CL 3 

740 Munich - 2 - - 2 
750 
750 

JOBK -1 
KGU 

3 
* - 3 5 4 2 a: 

3 
2 

780 4QG 5 - 6 5 4 2 * 2 
770 JOHK 2 2 
785 Leipzig - 2 - - 2 

790 JOGK * 2 
790 4YA - - - 2 

790 LR10 - - 9 - - 

795 EAJ -1 - 6 

800 3L0 2- 6 - * 5 3 3 

804 West Regional 
810 JOCK -i 3 3 4 
810 CX14 - 8 

814 I1MI 2 2 - - 2 - 1 

830 LR5 2 8 8- 9 7- 
830 JOIK 3 2 4 
835 CMCI 1 

841 Berlin - - - - 2 - - 
850 XFC - * - - 
850 JOFK 3 2 4 
855 2BL 5 - 6 5 5 5 2 3 

865 CMCX - 10 
870 LR6 e * 9 - - 8 - 
870 JOAK -1 3 2 4 
877 London Regional - 5 

900 
900 

W3XBD 
JODK -2 

- - - - 3 
* 4 

904 
910 

Hamburg 
CMX 

- - - 2 
* - - 9 - 7 * 

910 CJAT 3 - - - - 1 

910 LR2 - - - - 3 

910 CMHW - - - - 4 
910 4RK, * - 6 5 5 5 3 3 
913 Toulouse - 4 - - 2 
920 HHK * - - 4 2 

920 XEAA - - - - 4 
930 CFLC 1 - 3 
930 3UZ * 
950 2GB * - 6 - - - * 3 - 
950 LR3 2 8 5 

950 Breslau * 2 
959 Poste Parisien 6 4 - - 2 - - 
960 YV1RC 6 8 6 7 7 -- 7 

978 XGOD 5 
980 4AY 
980 JOXK 
986 Genoa - 2 

990 JOFG 3 
990 XES - 4 
990 XEAF 1 - 
990 XEK 2 - - - 1 

990 LR4 1 - - - 7 
1010 CKWX - - - - 3 * _ - 
1010 CKCD a 
1010 
1010 

CHML 
CHWC 

- - - - * - - 
- * - - 

1010 CKCK - - - - 2 2 - - 
1010 3HA - - 5 - - * - 
1025 2UE * - 6 5 * - 4 - 
1031 CTIGL - 5 - - 1 - - - 
1035 CMBC - - - - 

1 1037 CMHI 1 

1040 5PI - - - - * - * - 
1040 PTT 2 3 - - 2 - - - 
1040 CP4 * - - 2 2 * - - 
1050 CX26 - - - - 1 - - - 
1077 Bordeaux - 4 - - 3 - - - 
1080 XEMA - - - - 3 - - 
1085 JOBK -2 3 4 

5 

Courtesy -- Observer Tomlinson 

THE ANTENNAS OF STATION I1TR, TRIESTE, ITALY 
Titis station, operating on 1222 kc., with 10 kilowatts, is widely heard in the U. S. 
during the Winter months. The best time to hear it is after 1:45 a.m., E.S.T. 

Kc. Call 1 2 3 4 5 6 7 
1090 
1095 
1100 
1120 
1120 
1125 
1130 
1140 
1145 
1150 
1150 
1160 
1160 
1170 
1175 
1175 
1180 
1190 
1190 
1193 
1195 
1200 
1200 
1200 
1210 
1210 
1210 
1210 
1222 
1230 
1230 
1230 
1230 
1230 
1240 
1240 
1258 
1267 
1270 
1270 
1270 
1280 
1290 
1310 
1310 
1310 
1310 
1320 
1325 
1350 
1370 
1380 
1395 
1400 
1410 
1415 
1420 
1425 
1435 
1450 
1450 
1450 
1456 
1460 
1510 

0X28 
EAJ7 
CMCY 
CKX 
CHSJ 
2UW 
0X30 
Turin 
4BC 
XEWZ 
LR8 
XEFL 
XED 
4TO 
J OCK-2 
COA 
3DB 
\'E9EK 
LS2 
EAJ-15 
Frankfurt 
CHAB 
10AK 
CMCJ 
CKBI 
XEE 
CKBI 
KWFV 
I ITR 
CPX 
XEFJ 
CJOC 
CMCA 
CMOK 
CJCB 
WKAQ 
San Sebastian 
Nurnburg 
LS9 
XFB 
2SM 
CMCO 
WNEL 
CJLS 
XETB 
CJKL 
CHCK 
KGMB 
CMOX 
3KZ 
XEFZ 
4BH 
HIH 
CMCR 
CKMO 
2K0 
XEFB 
3AW 
CMBX 
CMCS 
C FIGS 
CFCT 
Radio-Normandie 
7ITZ 
CFRC 

7 

6 

8 9 

- 9 1 - 
4 

5 

_ g 

- 2 - - 2 - - - - 
* - - 5 4 3 - - 

8 

- * - - 2 2 

6 7 a_ 

4 

7 
5 

- 1 

a: 

3 4 - 

4 * 
5 * 

3 
1 

3 

2 

4 
3 

9 

2 

2 

5 

5 

2 - 
_ * 

5 - 
_ 

4 2 
2 - 
2 _ 
* 2 

2 

6 
2 

* * 
* _ 

- 3 

5 

5 

2 
* 

4 

3 

3 

e 

2 

2 

- 4 

2 

- 3 
- 3 

- 4 

3 - - - 5 3 
* 

- 2 

2 2 - - 2 

* 

5 - 2 

Foreign Station Location 

* 

This list provides the call, location, frequency, 
and power of stations listed in the "Consoli- 
dated Foreign 'Best Bets' ". See this "Best 
Bets" list to determine what stations were heard 
in your section of the country: 
Kc. Kw Call Location 

550 .5 CFNB Fredericton, N.B., Canada 

Kc. Kw Call Location 
556 100 Bercmunster Switzerland 
560 7.5 2C0 Corowa, N.S.W., Australia 
565 10 1 0W Guatemala City, Guatemala 
570 5 2YA Wellington, New Zealand 
574 100 Stuttgart Germany 
580 .1 CHRC Quebec, Canada 
580 1 7ZL Hobart, Tasm., Australia 
580 .5 CKUA Edmonton, Canada 
590 10 JOAK -2 'l okye, Japan 
600 .5 CJOR Vancouver, Canada 
601 6.5 Rabat Morocco 
610 1 XFX Mexico City, Mexico 
610 4.5 3AR Melbourne, Viet., Australia 
610 10 JODK -1 Keijo, Korea, Japan 
618 50 KZRM Manila, Philippine Islands 
629 15 Lisbon Portugal 
630 .1 CKOV Kelowna, B.C., Canada 
630 .5 CJGX Yorkton, Canada 
630 1 CFCY Charlottetown,P.E.I.,Canada 
630 .5 XEZ Merida, Mexico 
635 .5 JODG Hamamatsu, Japan 
635 7.5 5CK Crystal Brook, Australia 
640 .25 XEOX Saltillo, Mexico 
645 .5 JQAK Dairen, Japan 
650 .5 IYA Auckland, New Zealand 
650 5 CX6 Montevideo, Uruguay 
658 100 Cologne Germany 
660 75 XGOA Nanking, China 
665 3.5 2FC Sydney, N.S.W., Australia 
670 10 JFAK Taihoku, Formosa, Japan 
675 . YV6RV Valencia, Venezuela 
677 25 Sottens Switzerland 
681 1 HJN Bogota, Colombia 
690 .1 CJCJ Calgary, Canada 
690 3.5 6WF Perth, W. Austr., Australia 
695 7 PTT Paris, France 
710 5 LS -1 Buenos Aires, Argentina 
713 50 IIRO Rome, Italy 
720 2.5 3YA Christchurch, New Zealand 
720 1 JFBK Tainan, Formosa, Japan 
725 3.15 CMK Havana, Cuba 
730 2 5CL Adelaide, Australia 
740 100 Munich Germany 
750 10 JOBK -1 Osaka, Japan 
750 2:5 KGU Honolulu, Hawaii 
760 2.5 4QG Brisbane, Qnsld., Australia 
770 10 

,I 

JOHK Sendai, Japan 
785 120 Leipzig Germany 
790 10 JOCK Kumamoto, Japan 
790 .5 4YA Dunedin, New Zealand 
790 8 LR10 Buenos Aires, Argentina 
795 5 EAJ -1 Barcelona, Spain 
800 5 3L0 Melbourne, Viet., Australia 
804 50 WestReg'nal Great Britain 
810 10 JOCK -1 Nagoya, Japan 
810 1 CX14 Montevideo, Uruguay 
814 50 I1MI Milan, Italy 
830 16 LES Buenos Aires, Argentina 
830 10 JOIK Sapporo, Japan 
835 .5 CMC Havana, Cuba 
841 100 Berlin Germany 
850 .35 XFC Aguas Calientes, Mexico 
850 10 JOFK Hiroshima, Japan 
855 3 2BL Sydney, N.S.W., Australia 
865 .15 CMCX Havana, Cuba 
870 2.1 LR6 Buenos Aires, Argentina 
870 10 JOAK -1 Tokyo, Japan 
877 50 London Reg. Great Britain 
900 5 W3XBD Whippany, New Jersey 
900 

_ 

10 JODK -2 Keijc, Korea, Japan 
904 100 Hamburg Germany 
910 1 CMX Havana, Cuba 
910 .25 CJAT Trail, B.C., Canada 
910 6 LR2 Buenos Aires, Argentina 
910 .1 CMHW Cienfuegos, Cuba 
910 2 4RK Rockhampton, Australia 
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TAKE ATIP FROM 

AN OLD TIMER 

Send f®r this 
valuable book today! 
® You may be an old timer in radio 

or the field may be a new one for 
you . it doesn't matter. We believe 
you'll find that this latest Sylvania Service 
booklet will come in mighty handy in help- 
ing you with your work. 
It contains 104 pages of real information 

. descriptions of various tubes, each 
with its circuit application. It also in- 
cludes diagrams showing plainly a lot of 
problems that may come up in your work 

. . . and how to solve these problems. 
With the help of this pocket manual, 
you'll find fewer "blind alleys" . .. fewer 
times when you're up against it. That's 
why we say that this book will actually 
put money in your pocket . . money that 
you wouldn't be able to get if you didn't 
know how to get around these troubles. 
Send for it today ... you'll feel like pat- 
ting yourself on the back, once you've seen 
how useful it is . how crammed with 
information that will help you take the 
guess work out of tube application. Don't 
wait ! It's yours for 10c in stamps. 

Hygrade Sylvania Corporation. Makers 
of Sylvania Tubes, Hygrade Lamps. Fac- 
tories at Emporium, Pa., Salem, Mass., 
and St. Mary's, Pa. 

THE SET -TESTED RADIO TUBE 

10c.- Technical Manual -10c. 

Hygrade Sylvania Corporation 
Emporium, Pennsylvania A -23 

Please send me the new Sylvania Technical Manual. 
I enclose 10e in stamps. 

Name 

Address 

City State j 

Kc. Kw Call Location 
913 60 Toulouse France 
920 1 HHK Port -au- Prince, Haiti 
920 .2 XEAA . Mexicali, Mexico 
930 .1 CFLC Prescott, Canada 
930 .4 3UZ - Melbourne, Australia 
950 1 2GB Sydney, N.S.W., Australia 
950 12 LR3 Buenos Aires, Argentina 
950 17 Breslau Germany 
959 100 PosteParisien France 
960 5 YV1RC Caracas, Venezuela 
978 1 XGOD Hangchow, China 
980 ...... 4AY - Ayr, Australia 
980 .5 JOXK Tokushima, Japan 
986 10 Genoa, Italy 
990 .3 JOFG Fukui, Japan 
990 .25 XES Tampico, Mexico 
990 .25 XEAF Nogales, Mexico 
990 .1 XEK Mexico, D.F., Mexico 
990 12 LR4 Buenos Aires, Argentina 

1010 .1 CKWX Vancouver, Canada 
1010 .1 CKCD Vancouver, B.C., Canada 
1010 .05 CHML Hamilton, Canada 
1010 .5 CHWC Pilot Butte, Sask., Canada 
1010 .5 CKCK Regina, Sask., Canada 
loto .3 3HA Hamilton, Viet., Australia 
1025 1 2UE Sydney, N.S.W., Australia 
1031 .5 CT1GL Parade, Portugal 
1035 .15 CMBC Havana, Cuba 
1037 .15 CMHI Santa Clara, Cuba 
1040 .05 5PI Port Pixie, Australia 
1040 2.5 PTT Rennes, France 
1040 10 CP4 La Paz, Bolivia 
1050 2 CX26 Montevideo, Uruguay 
1077 12 Bordeaux France 
1080 .05 XEMA Tampico, Mexico 
1085 10 JOBK -2 Osaka, Japan 
1090 2 CX28 Montevideo, Uruguay 
1095 7 EAJ7 Madrid, Spain 
1100 .51 CMCY Havana, Cuba 
1120 .1 CKX Brandon, Canada 
1120 .1 CHSJ St. John, New Brunswick 
1125 1 2UW Sydney, N.S.W., Australia 
1130 .5 CX30 Montevideo, Uruguay 
1140 7 Turin Italy 
1145 .75 4BC Brisbane, Qnsld., Australia 
1150 .1 XEWZ Mexico, D.F., Mexico 
1150 5 LR8 Buenos Aires, Argentina 
1160 .5 XEFL Tijuana, Mexico 
1160 .5 XED Guadalajara, Mexico 
1170 .2 4TO Tounsville, Qnsld., Australia 
1175 10 JOCK -2 Nagoya, Japan 
1175 .072 CMOA Havana, Cuba 
1180 .4 3DB Melbourne, Australia 
1190 .01 VE9EK Montmagny, Quebec, Canada 
1190 5 LS2 Buenos Aires, Argentina - 
1193 1 EAJ -15 Barcelona, Spain 
1195 17 Frankfurt Germany 
1200 .1 CRAB Moose Jaw, Sask., Canada 
1200 .015 IOAK Stratford, Canada 
1200 .4 CMCJ Havana, Cuba 
1210 .1 CKBI Prince Albert, Sask., Canada 
1210 .05 XEE Durango, Mexico 
1210 .1 CKBI Prince Albert, Canada 
1210 .1 KWFV Hilo, Hawaii 
1222 10 IITR Trieste, Italy 
1230 CPX La Paz, Bolivia 
1230 .1 XEFJ Monterrez, Mexico 
1230 .1 CJOC Lethbridge, Canada 
1230 .15 CMCA Havana, Cuba 
1230 .25 CMOK Havana, Cuba 
1240 1 CJCB Sydney, N.S., Canada 
1240 1 WKAQ San Juan, Puerto Rico 
1258 3 San Sebastian Spain, 
1267 2 Nurnburg Germany 
1270 3 LS9 Buenos Aires, Argentina 
1270 J auapa, mexrco 
1270 1 2SM Sydney, N.S.W., Australia 
1280 .15 CMCO Havana, Cuba 
1290 .5 WNEL San Juan, Puerto Rico 
1310 .1 CJLS Yarmouth, N.S., Canada 
1310 .125 XETB Torreon, Mexico 
1310 .1 CJKL Kirkland Lake, Canada 
1310 .05 CHCK Charlottetown,P E I ,Canada 
1320 .25 KGMB Honolulu, Hawaii 
1325 .25 CMOX Havana, Cuba 
1350 .4 3KZ Melbourne, Australia 
1370 - .1 XEFZ Mexico, D.F., Mexico 
1380 .6 4BH Brisbane, Qnsad., Australia 
1395 .015 TRH San Pedro de Macoris, 

Dominican Republic 
1400 .15 CMCR Havana, Cuba 
1410 .1 CKMO Vancouver, Canada 
1415 .5 2K0 Newcastle, Australia 
1420 .1 XEFB Monterrey, Mexico 
1425 .5 3AW Melbourne, Australia 
1435 .15 CMBX Havana, Cuba 
1450 .25 CMCS Havana, Cuba 
1450 .05 CHGS Summerside, P.E.I., Canada 
1450 .05 CFCT Victoria, B.C., Canada 
1456 10 Radio- 

Normandie Fecamp, France 
1460 .25 7UZ Ulverston, Australia 
1510 .1 CFRC Kingston, Canada 

New Australian Frequencies 
The Australian Government is planning a 

wholesale shift in the frequency assignments of 
Australian broadcast stations. These changes 
will take effect on September 1, 1935. Herewith 
are given the new frequencies as well as the 
present ones. This list is provided through the 
courtesy of Observer Ingle, Narrabri, N.S.W., 
Australia. 

Kc. 
New Old Call Location 

550 .... 2CR* Central Regional, N. S. W. 
560 .... 6WA* S. W. Regional, W. A. 
580 3WV* West Regional, Vic. 
590 580 HL Hobart 
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Kc. 
New Old Call Location 

600 4QN* North Regional, Qld. 
610 665 2FC Sydney 
630 610 3AR Melbourne 
640 635 50K Crystal Brook 
670 560 2C0 Ccrowa 
690 690 6WF Perth 

2NR* Northern Rivers Regional, N.S.W. 
720 1220 6GF Kalgoorlie 
730 730 5CL Adelaide 
740 855 2BL Sydney 
750 7NT* North Regional, Tas. 
770 800 3L0 Melbourne 
800 760 4QG Brisbane 
820 890 7H0 Hobart 
830 3GI* Gippsland Regional, Vie. 
850 940 5RM Renmark 
870 950 2GB Sydney 
880 . 880 6PR Perth 
900 900 3MA Mildura 
900 900 4WK Warwick 
910 . 910 4RK Rockhampton 
930 930 3UZ Melbourne 
950 1025 2UE Sydney 
960 960 5DN Adelaide 
970 970 3B0 Bendigo 
980 980 4AY Ayr 
980 980 6BY Narrogin 
990 Central, N.S.W. 

1000 
1010 

1000 
1010 

4GR 
3HA 

Toowoomba 
Hamilton 

1020 1070 2KY Sydney 
1030 1180 3DB Melbourne 
1040 1040 5PI Crystal Brook 
1050 1050 2CA Canberra 
1060 1060 3YB Mobile 
1060 1060 4MB Maryborough 
1070 2KB Katoomba 
1070 1090 6AM Northam 
1080 1080 3SH Swan Hill 
1100 1100 7LA Launceston 
1110 1125 211W Sydney 
1120 1145 4BC Brisbane 
1130 1135 6ML Perth 
1140 1110 2HD Newcastle 
1150 1155 2WG Wagga 
1160 1190 4MK Mackay 
1170 1170 4TO Townsville 
1180 1350 3KZ Melbourne 
1190 1210 2CH Sydney 
1200 1200 5KA Adelaide 
1210 1220 2GF Grafton 
1210 1220 6KG Kalgoorlie 
1220 South Queensland 
1230 1245 2NC Newcastle 
1240 1280 3TR Sale 
1260 1260 3WR Shepparton 
1270 1270 2SM Sydney 
1280 1425 3AW Melbourne 
1290 1290 4BK Brisbane 
1300 1490 2TM Tamworth 
1310 1310 5AD Adelaide 
1320 1300 3BA Ballarat 
1330 1330 4R0 Rockhampton 
1340 1340 2XN Lismore 
1350 1400 3GL Geelong 
1360 1360 2BH Broken Hill 
1360 4PM Port Moresby 
1360 1360 7BU Burnie 
1370 1370 31IS Horsham 
1380 1380 41311 Brisbane 
1390 1390 2GN Goulburn 
1400 1470 6IX Perth 

HAL, BUDAIEST NO. 1, 
HUNGARY 

The gigantic "wire- less" antenna em- 
ployed by this 120 kilowatt station, 
which operates on 456 kc. Best time 
for reception in U. S. is 12:15 to 1 :15 

a.m., E.S.T. 
Courtesy- Observer Tomlinson 
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Kc. 
New Old Call Location 
1410 1415 2K0 Newcastle 
1420 3XY Melbourne 
1430 1435 2WL Wollongong 
1440 1320 2M0 Gunnedah 
1450 1450 5MU.I Murray Bridge 
1460 1460 7UV Ulverstone 
1470 Bega 
1470 1450 4CA Cairns 
1480 1480 2AY Albury 
1490 South, N.S.W. 

Hobart 
1500 1500 3AK Melbourne (Night Service Station) 

* New stations not now in operation. 

Our Readers Report - 
Observer Lyell (South Africa) : "There has 

been an improvement in reception conditions al- 
though still somewhat erratic. European stations 
come in front 11 p.m. on and North and South 
American stations from 3:30 a.m. on, South 
African Time. European stations heard were 
Hamburg, 904 kc.; Bordeaux, 1077 kc.; Monte 
Ceneri, 1160 kc.; Madona, 1104 kc.; Rome, 713 
k-c.; Berlin, 841 kc.; Budapest, 546 kc.; Breslau, 
950 kc.; Brno, 922 kc.; Cologne, 658 kc.; Mos- 
cow, 832 kc.; Lwow, 795 kc.; Milan, 814 kc. 
American stations heard were WTAM, WOAI, 
KMOX, WRT ". 

Observer Coales (England) : "The exact loca- 
tion of British transmitters may be of interest 
to other readers. The larger ones are: Midland 
Regional- Droitwich, Worcestershire; North Re- 
gional and North National -Mooreside Edge, 
Yorkshire; Scottish Regional and Scottish Na- 
tional -Westerglen, Sterlingshire (Scotland) ; 

\Vest Regional and West National -Washford 
Cross, Somersetshire; London Regional and 
London National- ilrookman's Park, Hertford- 
shire. Our other stations are all low -power and 
the transmitters are in or near the towns after 
which they are named. Daventry, where the 
Empire transmitters are located, is in the County 
of Northamptonshire ". 

Observer Ingle (Australia) : "I want to thank 
you a mighty lot for getting me so much cor- 
respondence as a result of the request which you 
printed in the DX Corner. I have at the time 
of writing received 52 letters, 10 books, 4 snap- 
shots and a paper from DX'ers in the United 
States and Canada ". 

Observer Mathie (New Zealand) : "If any of 
your readers desire to purchase New Zealand 
stamps, 1 will procure them or exchange at par 
rate of 50 one -penny New Zealand stamps for 
100 United States one -cent stamps. \VOR, 
Newark, New Jersey, has several times been 
heard testing with their 50 kw. transmitter. At 
times these tests are heard `as good as a local'. 
The best heard American stations recently have 
been KOA, KPO, KFI, \VLW, WBBM, KG ER, 
XEPN, WMAQ, KNX, LR5, \VRUF, KGMB, 
KTAB, KSL, KFWB. DX is rather quiet here 
at present but is improving. I have been for - 
tunate in winning the Hawkes Bay District Cer- 
tificate for the most overseas verifications. 

"It would be .r good idea to call the attention 
of American DX'ers to the fact that New Zea- 
land station announcers pronounce the letter 
Z as zed, as for instance 2 zed H for 2ZH, etc. 
(This is a distinct improreanent oz er the Ameri- 
can pronunciation cee, and is commonly em- 
ployed by English- speaking countries outside of 
the United States and Canada. -THE EDITOR.) 
American broadcast -band listeners are advised to 
enclose return postage when asking for verifica- 
tions from the Class B stations in New Zealand. 
These Class B stations are privately operated 
and, inasmuch as advertising and sponsored pro- 
grams are not permitted in New Zealand, they 
have no source of revenue such as the United 
States stations ". 

Observer Shepherd (New Zealand) : Euro- 
pean stations are gaining in strength now. 
(March). Between 20 and 30 can be heard each 
morning with readable strength. It will be some 
time, however, before they are at their best - 
at which time front 50 to 60 should be audible 
on a good morning. The American stations 
heard best now are KFI, KPO, KNX, KSL, 
CFCN, WLW, KOA, XEPN and XELO ". 

Observer Watson (New Zealand), in a letter 
dated February 21:. "Reception of evening Amer - 

,.icans is now good, the best being KFI, KPO, 
KFSD, KFRC, WBBM, WLW, KGO, KHJ, 
KNX, KMOX, and KFOX. The early morn- 

Americans are now very weak. European 
and Japanese reception is good. 

"The Sydney station, 2U\V, 1125 kc., is now 
broadcasting 24 hours daily. 

"The following interesting comment from 
Tune In offers more than a little sense: `much 
was argued on its commencement that 1934 was 
going to be a peak year for DX but most listen- 
ers will agree that the prophets were very far 
out in their estimates, although as the year pro- 
gressed conditions did improve somewhat. 1935 
augurs well, but will it be a peak year? We 
think it will amount to this: the DX'er will be 
rewarded to the extent warranted by his patience 
and perseverance. The lazy periods will as- 
suredly result in a scarcity of verifications'. 

"We regret to inform our American cousins 
that courtesy programs from the class B stations 
of New Zealand are out of question. Owing to 
stringent Government regulations a class B sta- 
tion, in order to go on the air for special pro- 
grams, must sacrifice some part of its regular 
schedule -a matter which is difficult to arrange ". 

(Continued on page 765) 

tOiroiysfdoOSCILLATOR 

// 
-OF VITAL INTEREST TO YOU! 

Filament control 
rheostat 

Coil compartment 
heavily shielded 

Battery compart- 
ment 

Attenuator system 
heavily shielded 

Individual coils in 
Bakelite shells 
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Two -gang ball 
bearing condenser 

Brass case shields 
entire chassis 

View showing chas- 
sis assembled and 
wired, without enclos- 
ing brass case. 

THE WESTON ALL -WAVE 

OSCILLATOR 

Panel completely 
shielded 

External and 
Internal 

Modulation switch 

More attenuator 
shielding 

Compare this Weston Model 692 

All -Wave Oscillator ... in all de- 

tails of design and construction ... 
part for part . . . with any the 
market affords. Note particularly 
that each part in Model 692 has 

been carefully designed for its spe- 

cial purpose. You'll agree that 
here is an oscillator you can safely 

stake your reputation on ... that 
will enable you to do accurate 

servicing on all modern receivers. 

See Model 692 at your jobber's, or 
write for descriptive bulletin . . . 

Weston Electrical Instrument Cor- 

poration, 615 Frelinghuysen Ave- 

nue, Newark, New Jersey. 

AVE S TON 
adio JnsIrumenIir 
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CARLYLE 
STEVENS 

LUCILLE MANNERS 

RT JARRETT, the youthful radio 
songster who swiftly soared the 
heights of radio stardom, is now 

heard on NBC as conductor of his own 
orchestra. And, as an added "box- office" 
feature to his programs, his charming wife, 
Eleanor Holm, is his band's vocalist. Elea- 
nor, you know, is the swimming champion 
and Olympic star who established a repu- 
tation as a radio contralto. The Jarrett - 
Holm program combine seems a radio nat- 
ural in view of the ballyhooed romantic 
atmosphere built around the pair in recent 
seasons. 

M AJOR EDWARD BOWES, long fea- 
tured as the "genial father of the 

Capitol Family" on NBC Sunday mornings, 
came forward with his Amateur Hour on 
WHN, New York, last year and, within a 
few weeks, won more fame through the 
local program than through his long- estab- 
lished network feature. While his Amateur 
Hour could not be called a brand new radio 
idea, it was the first program of the type 
to gather such wide attention and it started 
a major trend both on local and network 
stations. Amateur hours began springing 
up everywhere and, in due time, Major 
Bowes himself, was signed by Chase & 

Sanborn to bring his amateur show to the 
Sunday NBC spot once occupied by Eddie 
Cantor and, more recently, by the Opera 
Guild programs. To his old audience, Ma- 
jor Bowes revealed a hitherto latent comedy 
talent. His extemporaneous remarks as he 
presides over the gong are among the 
brightest microphone lines heard in recent 
seasons. 

MAJOR 
EDWARD 
BOWES 

BACKSTAGE IN 
BROADCASTING 

Samuel Kaufman 
PATTI CHAPIN, a young songstress from 

Atlantic City, New Jersey, has earned 
network stardom in short time. As the 
stellar vocalist of Jack Pearl's Wednesday 
night CBS program of CBS, Miss Chapin 
gained considerable listener attention. She 
studied piano between the ages of 9 and 12, 
and her vocal talent was self- acquired as 
an adjunct to her instrumental efforts. She 
made her professional début as a singer 
and pianist at convention entertainments 
in her native city -a town famous for 
conventions and recreation. 

THE American Academy of Arts and Let- 
ters did not make its customary good 

diction award to a radio announcer last 
season, but the microphone spielers were 
not entirely neglected. A new award known 
as the "BBDO award for Good Announc- 
ing" was established by the advertising 
firm of Batten, Barton, Durstine & Os- 
borne, Inc. (now you know what BBDO 
means!) and Carlyle Stevens, of CBS, was 
the lucky winner of the initial year's com- 
petition. The award was a "substantial 
check," accompanied by an appropriately 
engraved stop- watch. In making the award, 
Mr. Roy Durstine, executive of the ad- 
vertising agency, said Carlyle "has definitely 
not been a member of the stilted school of 
broadcasting that has come to be resented 
alike by the public and the sponsors of 
broadcast programs ?' Stevens is only 27 
years old and has spent four years in 

PATTI CHAPIN LOU HOLTZ 

broadcasting as announcer, writer and pro- 
duction man. His CBS affiliation was pre- 
ceded by broadcasting work with WXYZ, 
Detroit, and WLTH, Brooklyn. 

IOU HOLTZ, Broadway dialiect comic 
who has been intermittently featured 

on the air with considerable success, has 
returned to the NBC Thursday nights as 
a starred performer on Paul Whiteman's 
Music Hall presentation. Holtz spent three' 
years on the vaudeville stage followed by 
a similar period with George White's Scan- 
dals. Then he alternated between vaude- 
ville and the legitimate stage until he 
scored one of the greatest successes of his 
career in "Manhattan Mary," another 
George White production. During the 
1931 -1932 season, he appeared in his own 
musical show "You Said It," and since that 
time has alternated between footlight and 
microphone endeavors. 

IUCILLE MANNERS, a comparative 
newcomer to the airlanes, got the type 

of assignment every young singer yearns 
for when she was named to substitute for 
Jessica Dragonette as featured soloist of the 
Cities Service Concerts on NBC Friday 
nights during the latter's recent vacation. 
Lucille, a coloratura soprano, made out 
exceptionally well on the program and NBC 
is looking forward to big things for her. 
Miss Manners, who hails from Newark, 
New Jersey, made her microphone début 
over a local station in her home state and 
soon attracted the attention of network 
executives. 

NED WEVER 
AND 

ROSE KEANE 
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JOE COOK 

THE radio trend of converting newspaper 
comic strips into radio sketches is still 

growing. The latest addition of the type 
is the Dick Tracy series heard over CBS 
Mondays through Thursdays of each week. 
Ned Weyer is starred on the melodramatic 
series as the super -sleuth, Dick Tracy, while 
the Tess Trueheart love interest is por- 
trayed by Rose Keane. 

ANEW Friday night production, chock- 
full of stellar artists, is the "Circus 

Night in Silvertown" series of NBC. Joe 
Cook is ringmaster of the all -star program 
melange. The efficient B. A. Rolfe Orches- 
tra, Tim Ryan and Irene Noblette, Peg La 
Centra, Lucy Monroe, Phil Duey and 
others are co- featured. It is seldom that 
so many headlining microphone personali- 
ties are grouped into a single feature. Joe 
Cook is a stage comedian whose early 
microphone efforts somewhat missed fire. 
He seems in his best radio form to date 
on his current series. 

IN radio's early days, it used to be quite 
an event when Al Jolson signed for a 

single radio appearance. Somehow, the 
mammy singer of stage and screen fame 
did not hold a firm grip on radio popu- 
larity on all subsequent radio endeavors. 
He slipped considerably in his rating as a 
vocalist and comedian but earned applause 
as a radio actor. On his recent appearances 
with Paul Whiteman, his microphone adap- 
tations of famous stage roles were among 
the greatest contributions toward the ad- 
vancement of radio drama. He left the 
air at the peak of his dramatic efforts and, 
after a few month's sojourn in Hollywood, 
has returned to NBC as star of the Satur- 
day night Shell Hour. It is too soon to 
determine his new rating, but it is quite 
certain that, if he continues in the vein of 
the Whiteman programs, he should imme- 
diately regain his former following. 

AL JOLSON 

critt.t 
- / _.. 

rge Whole Radio lUorlal is Sia in 
'the /braíse of this Sensal 

9 

100 / RADIO CATALOG 
FEATURES, WORLD'S GREATEST PUBLIC ADDRESS LINE 

Certainly it's the TOP CATALOG 

of the Radio Industry -because there 
are more items listed (over 50,000), 
more specialized departments; more 
pages of special BARGAINS; more 
special summer items; more nation- 
ally known lines; the greatest line of 
S.W. and All -Wave Receivers (24 
pages of them). 

* 
Auto Radios and 

Accessories 
Lafayette receivers to meet every re- 
quirement are featured. Prices from 
$19.95 up. New SUPPRESSORLESS 
Type receivers. DASHBOARD Types 
and the New SELF -ALIGNING Types 
which are so easily serviced. Also a 

complete selection of Auto Aerials - 
including those designed for the all- 
metal turret -topped cars, noise sup- 
pressors, etc. This big section is a 
complete Auto Radio Catalog in it- 
self ! 

! 'ESAU RAD1OSERVI(.(, 
eraK M'h a tY owe- 

100 SIXTH AVENUE NEW YORK N.Y. 

RADIO CODE 
Costs little to learn at home with 
INSTR UCTOGRAPII 

CODE TEACHER 
It's easy to become a real operator 

when You practice regularly with In- 
structograph. Book of Instructions 
explains each step, just as an instruc- 
tor would do. Machines for mle or 
rent: attractive terms. Rental may be 
applied on purchase price. Extra 
tapes also sold separately. 

Send a postcard TODAY for full details. No 
obligation. 

INSTRUCTOGRAPH COMPANY, Dept. NR -6 

912 Lakeside Place, Chicago. 111. 

RscersentaEisis for Canada 

Radio College of Canada, Ltd., 863 BayTSt Toronto, Ont. 

Turn Your PRESENT RADIO into 
A WORLD -WIDE - ALL -WAVE RECEIVER 
With the New EXPLORER All -Wave Converter 

It's a sensation! Full loud speaker reception of 

foreign short-wave stations, aircraft, police calls, 
etc. Exclusive new A M 0" circuit 

v 

t gives tre- 
mendous raser o power! Covers 4 Bande from 
15 -200 meters. Features automatic band selec- 
tor, calibrated dial, positive signal indication. 
headphone outlet, etc. Why buy rut expensive 
All -Wave set when the Explorer will give equal 

alts at a fraction of the t. Frise $16.95. 
Money back guarantee. Literature FREE, 
RIM RADIO MFG. CO., 691 Grand Street, 
Brooklyn, N. Y. 

Public Address is featured . . . 30 
.pages of Everything in Amplifiers 
from 31/2 to 100 watts, complete sys- 
tems suggested and illustrated for 
each amplifier. Permanent, port- 
able and mobile systems for 6V. bat- 
tery or 110V. operation; PLUS thou- 
sands of parts and accessories. The 
most comprehensive P.A. selection in 
America today! 

Short-Wave Headquarters 
No matter what you seek in S.W. or 

' All -Wave Receivers . we have it. 
A big 24 -page section is devoted to 
receivers from 5 -12 tubes; all latest 
circuits, beautiful cabinets; phono- 
radio combinations, etc. 
The New Browning 6635" 
Seven -tube, all -wave Receiver with 
the TOBE Tuner is featured here 
too! We can supply complete kit of 
parts or the Tobe Tuner as a sepa- 
rate unit. Write us before you buy. 

Wholesale Radio Service Co. 
100 Sixth Ave., Dept. N -65 
New York, N. Y. 
( ) Send me your new FREE Catalog No. 57. 
( ) Send me details and price of the Tobe 

Tuner. Browning "35 ". 
Name 
Address 
City State 

1 

J 

DEPENDABLE 
Low -Priced 

TUBE TESTER 
The only tube tester show- 
ing leakages above one - 
million ohms. Neon -light 
indicator, "Good -Bad" 
meter. Won't get out -of- 
date. Counter and portable 
models: 
$19.95, ready to operate, 
Kit, $15.65. 

Write for data. 

RADIO CITY PRODUCTS CO. 
Depf. RN -6, 28-30 W. Broadway, N. Y. 

ENGINEERING TwoYEA S 
r B.S. Degree in Radio, Electrical, Civil, Chemical. 7 Mechanical or Aeronautical Engineering in two 

years. Located in an Industrial center with that 
Engineering atmosphere. Earn board. Low tui- tion. Preparatory Department Enter June, 

September, December, March. Catalog. 

INDIANA TECHNICAL COLLEGE 
241 E. Washington St., Fort Wayne. Ind. 
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Its QUIETNESS 
Is AMAZING! 

QUILT on a radically new engineering 
principle, and individually tested at the 

factory, every Electrad Volume Control is 
guaranteed quiet, smooth- operating and long - 
lived. 

Get the facts about volume controls and 
you'll choose Electrad every time! 

ELECTRAD, 
Inc. 

175 Varick St., 
New York, N. Y. 

!'lease send new Resistor Cata- 
log ... Check here for folder 
ou new QUIET Volume Control. 

..........................RN -r, 

Mr. E. H. Rietzke, President of 
CREI, and originator of the first 
thorough course in Practical Radio 
Engineering. 

RADIO is on the UPTURN 
. are YOU? 

Radio sales...radio production... 
radio broadcasting...are all on the up- 
swing...business is good. Of course, 
that doesn't guarantee you a job or an 
advancement...UNLESS YOU ARE AC- 
TUALLY TRAINED FOR BETTER 
THINGS. The foremost engineers will 
tell you that TECHNICAL TRAINING 
is essential...and the progress of CREI 
graduates certainly proves that! 

NOW, while opportunity beckons 
every radio man, is the time to investi- 
gate the famous CREI one -year Resi- 
dence Course. Here in our Washington 
school ambitious men from all over the 
country are being trained on modern 
transmitting and receiving equipment 
in our extensive laboratories with trained 
engineer -instructors. Fall session begins 
September 23r41t classes now forming 

3 CONVENIENT PLANS OF STUDY - 
Covering thorough training in all branches of 
Radio Engineering in our Residence Course . 

the original home Study Course ... or the com- 
bination of Residence and Home Study 
Instruction. 

44 -PAGE ILLUSTRATED 
BOOKLET MAILED ON REQUEST 
Contains actual photos of 
equipment, laboratories, fac- 
ulty . . . and answers your 
every question. 

CAPITOL RADIO ENGINEERING INST. 
Dept. R. N. 6 

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

THE SERVICE BENCH 
ZEH BOL-CK 

GO SOUTH, YOUNG MAN, 
GO SOUTH! 

YOUR service editor receives a 

monthly quota of letters from men 
just starting in the service business, as 
well as from those dissatisfied with their 
present locations, asking that we suggest 
a territory where there is a reasonably 
good chance of making a living. This is 
a very difficult recommendation to make, 
and the most one can do is to treat the 
subject in more or less of a general way. 

T HE best location is always your home 
community if conditions are half -way 
favorable. Local possibilities should 

be thoroughly sounded before a decision is 
made to move on. Assuming that there is 
a good reason (other than the sheriff) for 
seeking new fields, we would suggest a 
rural, or at least suburban, territory. With 
the power lines snaking out into the hills, 
and the battery sets being engineering to a 
state of perfection comparable with the 
"all- electric" models, the farmer is a radio 
prospect of no mean potentiality. Also, 
the cost of living -rents and seasonable 
vegetables -are considerably lower than in 
the city. Sidelines, from truck gardening 
to servicing the town hall's sound -picture 
projectors, are all within the suburban or 
rural serviceman's province. 

The Southern States present a promising 
market, during the next few years, to the 
serviceman who can take on a line of low - 
and medium -priced receivers. In a wide 
survey made recently enough to have sig- 
nificance today, it was shown that the per- 
centage of "radio" homes in the Southern 
States is considerably below the northern 
average. In eleven states south of the 
Mason -Dixon Line, only 21.4 percent of 
the homes had radio sets. Mississippi was 
the lowest, with 10.1% radio -equipped 
homes. The average for the New England 
States, as a matter of contrast, was 69 
percent radio homes ! So, paraphrasing 
Horace Greeley, we say, "Go South, young 
man, go South!" (You'll save coal in the 
winters, too.) 

Sound -Head Servicing 
As we have mentioned on previous occa- 

sions, the burden of servicing talking mo- 
tion- picture projecting equipment often 
devolves upon the radio serviceman -par- 
ticularly in rural and suburban areas. We 
have received numerous requests for data 
on this sort of work. It happens that we 

have on hand material from David W. 
Scott, Chief Technician with the S. O. S. 
Corporation, New York City, which came 
through simultaneously with a manuscript 
especially prepared for RADIO NEWS by 
Eddie Scribner, of Scribner Brothers, Scho- 
harie, N. Y., with whose work on P.A. 
equipment readers of the Service Bench are 
already familiar. As the information con- 
tained in these two articles is somewhat 
complementary, it seems desirable to corn - 
bine them in a single revision. The credit 
is pretty equally divided between Messrs. 
Scott and Scribner. There is no place in 
this department for a detailed treatise on 
sound movie projectors. This subject is 
adequately covered in several texts, and 
the Service Bench recommends Ghirardi's 
"Radio Physics Course," and the section 
on sound recording in Henney's "Radio 
Engineering Handbook." 

Servicing of sound projector equipment 
can be divided into two classes -that of 
the amplifier and associated apparatus, and 
service of the sound -head. The former 
does not differ materially from service 
work on public- address systems and so 
will not be considered at this time. 

The major problem in servicing the 
sound -head is the delicate matter of ad- 
justment. There are four different kinds 
of adjustment, each one of n hich is essen- 
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SERVICEMEN ! 

Would you like to have an instrument which, when connected across your 
present service oscillator, will measure its output accurately in terms of micro- 
volts? 

The experimental model of such an instrument, a development of John H. 
Potts, is shown here, in the RADIO NEWS Lab. It is a vacuum -tube microvoltmeter 
capable of providing r.f. or a.f. measurements down to one microvolt. It has no 
coils or tuned circuits and when the design is completed should be neither ex- 
pensive nor difficult to build. 

Watch RADIO NEWS for the constructional article. 

tial to clear, undistorted reproduction and 
these apply equally to the variable -width 
and variable- density recordings. These ad- 
justments affect the position of the exciter 
lamp in respect to the optical system, the 
focus of the optical system, the centering 
of the aperture in reference to the sound- 
track, and the rotational adjustment. The 
exciter lamp is so mounted as to admit the 
necessary movements for correct alignment. 
This is checked by removing the photo- 
electric cell and placing a piece of white 
cardboard in its place -about as far away 
from the sound -gate or aperture plate (the 
plate with the slit in it against which the 
film is in contact during projection) as 
the elements of the photocell. The exact 
distance is not important. An image will 
be seen in accordance with Figure 1, which 
is self -explanatory. The indicated adjust- 
ments should be made on the lamp until 

SPOTS ON 
CARD ALL 
SLACK OR 
ALL WHITE 

C 

FOCUS 
SLIGHTLY 
OUT OF 

ADJUSTMENT 

E 

FOCUS 
NEARLY 

ADJUSTED 

D 

FOCUS 
BADLY 

OUT O F 
ADJUSTMENT' 

Fl G.3 

FOCUS 001-ON 
THE ROTATIONAL 

ADJUSTMENT 

the spot of light appears as in Figure 1 -D. 
The optical adjustment is effected by 

threading through a few feet of frequency 
film -from 5000 to 10,000 cycles (the 

FIGURE 2 

higher the frequency, the better and more 
difficult the adjustment). This film can 
be seen in Figure 2. Run through suf- 
ficient film to make sure it is in proper 
alignment. The image on the card will 
now correspond to one of the illustrations 
in Figure 3- probably C or D. The lens 
tube should be worked back and forth as 
the film is moved slowly- turning the ma- 
chine by hand -until the spot of light 
fades in and out, showing no horizontal 
lines. (By referring to a "black spot" in 
Figure 3 -A, we are, of course, not to be 
taken literally. There will not appear a 
"black" spot on the white cardboard - 
merely no light at all.) 

If the spot of light becomes weaker as 
the film passes, but will not disappear 
completely (still no horizontal lines), it is 
due to the slit of light not being centered 
in the sound track -overlapping on one 
side or the other. In projection, if the 
light slit touches the sprocket holes, a 200 - 
cycle "ripple" will be heard. If, on the 

(Continued on page 774) 
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"I am writing to ALLIED because I know you 
have always been able to serve me better." 
That's the way thousands of letters begin that 
are addressed to us yearly. Last year, we an- 
swered 64,340 inquiries- completely and 
promptly, in a helpful, personal way. There 
were letters on technical radio problems and 
requests for replacement parts recommenda- 
tions, letters asking for kit quotations for radio 
building, letters requesting advice and prices 
on public address installations- inquiries from 
thousands of Amateurs, Servicemen, 
Dealers and Experimenters. We, at 
ALLIED, welcome your letters 
always, and invite your cor- 
respondence on all types 
of radio problems. 

The new AL- 
LIED Spring and 

Summer Catalog is 
now off the press. If 
you haven't received 
your copy, write for it 
at once. This new book 
offers you the recent sensa- 
tional tube price reductions 
and again makes available 

RCA -Radiotron tubes for outright pur- 
chase. The Spring and Summer ALLIED Cat- 

alog is devoted 100% to Radio. It features every- 
thing for the Serviceman, Set Builder, Sound 
Specialist and Experimenter. Lists thousands 
of exact duplicate standard replacement parts; 
up -to- the -minute test equipment; dozens of new 
set -building kits; new All -Wave Receivers - 
electric, battery, 32 Volt, and Auto 
Radios -the latest Sound Systems, 
everything for Short Wave 
Transmitting and Receiving. 
Write for this new Cat- 
alog now. 

HLL- 
J'TAR Order your corn- 

* plete kits for build - / in 
plete 

the famous All - 
Star Receivers and the 

All-Wave Browning 35, 
from ALLIED. Our prices 
are lower. Write for FREE 
wiring diagrams and parts 
lists. We are Radio Build- 
ers' Headquarters and can 
supply complete matched 
kits for building any radio 

circuit, at the lowest prices. See our new 
catalog for scores of other famous kits, includ- 

ng Short Wave receivers, Transceivers, All-Wave 
radios, Battery sets, Auto radios, etc. Be sure 
to write for the new Spring and Summer 
ALLIED Catalog now. 

I ALLIED RADIO CORPORATION, 
833 W. Jackson Blvd., Chicago, Ill. I Dept. M. 

I Send me the following: 
FREE Spring & Summer ALLIED 
Catalog. 
FREE Diagram & Parts List for All- 
Star Jr. 

t 
FREE Diagram & Parts List for Brown- 
ing 35 Kit.Ç 

1 

e 

1 

I Name 

I 
1 

Address 
t ®1 - - -- -- - - 
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ómparison 
CHECK 

) LIST 

I. I ty. dte 
TRUTH about todayíRadior 
'\wo rid -wide reception I" "Beautiful tone I "Claims! Claims! 
Claims! The receiver at a "bargain basement" price 
boasts as loudly as the custom -built instrument. Yet 
there must be a difference-somewhere I We have devised 
a plan that shows you how to get the cold, hard facts 
about values. Whether or not you are in the market for a 
radio now, get this revealing Check List that shows you 
how to get the "low down!" 

We honestly believe that we build 
"THE WORLD'S FINEST RECEIVER" 
--but we invite you to CHECK UP ON USI 
Don't accept our word that the SCOTT Imperial Hi- 
Fidelity All -Wave is the greatest distance- getter ever 
built ...that its full range. 25 to 16.000 cycle high fidelity 
more than doubles the next best receivers'... that it has 
the greatest useable sensitivity and selectivity ever built 
into a radio ... that it has ample reserve power in its 

35 watt strictly class "A" output. CHECK 
THESE AMAZING STATEMENTS ... 
and check the claims of other manufac- 
turers. Then, if you decide on a SCOTT 
take it into your home for a 30-day FRED 
TRIAL anywhere in the U. S. A. But, first 
of all -send for the Radio Comparison 

Check List. KNOW THE TRUTH I 

E. H. SCOTT RADIO LABORATORIES, INC. 
4440 Ravenswood Ave., Dept. 5K5, Chicago Ill. 

Please send me a copy of your Radio Comparison 
CHECK LIST, and complete details about the 
SCOTT Imperial Hi- Fidelity All -Wave. 

MAI L 
COUPON 
NOW 

Name 

Address 

City State 

NI AM E R TRAM 
TRANSFORMER S 

For Public Address 

BETTER QUALITY AT 
A MODERATE PRICE 
AmerTran SilCor Components 
are designed to meet require- 
ments in public- address ampli- 
fiers. All audio types are liber- 
ally designed to offer frequency 
characteristics uniform within 
± 2 db from 60 to 8000 cycles; 
filter types give full inductance 
with rated d.c. flowing; and 
power transformers have better 
than 10% regulation. They are, 
indeed, thoroughly dependable 
amplifier parts offered at a mod- 
erate price within the reach 
of all. 

Ask for Bulletin No. 1002 

AMERICAN TRANSFORMER 
COMPANY 

1T1 EMMET ST. NEWARK, N. J. 
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RADIO PHYSICS COURSE 
ALFRED A. GHIRARDI 

Lesson 41. Self- inductance 

ACONTINUOUS 
or direct current is one 

which flows always in one direction, 
and is usually assumed to be of constant 
strength. A pulsating direct current is one 
which flows always in one direction but 
which may vary in strength. An alternat- 
ing current is one which not only changes 
its direction of flow periodically, but also 
varies in strength. While all three forms 
of current exist in radio transmitting and 
receiving circuits, alternating and pulsating 
direct currents and voltages play the most 
important part in their operation. We shall 
now see that circuits in which alternating 
or pulsating direct current flows, usually 
behave entirely different than those in 
which steady current flows. It is very 
important for us to know and understand 
just what causes these peculiar effects. 

If an alternating e.m.f. is applied to a 
circuit containing a resistor, an alternating 
current will flow through the resistor. If 
it has no associated inductance or capaci- 
tance whatsoever, it is called a "pure" re- 
sistor and it will behave exactly as it does 

stant opposite in direction to the applied 
e.m.f. (Lenz's law), it tends to reduce 
the effect of the applied e.m.f. in producing 
a flow of current through the conductor. 
This opposition to the current flow caused 
by the self- induced e.m.f. in an alternating 
current (essentially the same effect exists 
in a pulsating direct -current circuit) is 
called the inductive reactance. If the cir- 
cuit also has resistance, this will exert an 
additional opposition to the flow of cur- 
rent. The effects of inductance in an a.c. 
circuit may be shown by the following 
experiment: Connect a solenoid in series 
with a 110 -volt, 110 -watt incandescent 
lamp across a 110 -volt source of alternat- 
ing e.m.f. as shown at (A) in Figure 1. If 
an alternating- current ammeter with a 
range of 0 to 2 or 0 to 5 amperes is avail- 
able this may also be connected in series 
with the crcuit. Notice that the lamp does 
not light up to full brilliance, due to the 
fact that the ohmic resistance and the self - 
induced counter- e.m.f. of the solenoid are 
opposing the applied e.m.f. and thereby 

440 VOLT 
A.C. SOURCE 

ii?.._. AMMETER 

SWITCH LAMP 

I .t,,, 
SOLENOID 

A 

440 VOLT 
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SWITCH 

AMMETER 

LAM P 

_ . 

CORE-' 

B 

no VOLT 
A.C. SOURCE 

SWITCH 
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LAMP 

. 
NON -INDUCTIVE 

RESISTANCE 
FIG.4 C 

Figure 1. Experiment showing the effect of connecting an inductance in an 
a.c. circuit. 

in a direct -current circuit. The relation of 
the voltage and corresponding current at 
any instant will be exactly in accordance 

E 
with Ohm's law, I = -. The opposition 

. R 
which a circuit or electrical device offers 
to the flow of current through it, merely 
because of the natural resistance properties 
of the material of which it is made, is 
often called its ohmic resistance. When- 
ever an electric current flows through a 
conductor, a magnetic field is produced 
around it. If the current is varied in any 
way, the magnetic field varies correspond- 
ingly. If an alternating current flows 
through a conductor, the field around it 
will be changing periodically both in direc- 
tion and strength, and consequently a 
counter or self- induced e.m.f. will be set 
up in the conductor by self- induction. The 
e.m.f. is always in such a direction as to 
oppose the change which produced it. The 
higher the frequency of the alternating 
current, the faster the magnetic field varies 
and so the greater is the self- induced 
counter- e.m.f. The effect is greater if the 
conductor is wound in the form of a coil, 
because then the field is concentrated into 
a relatively small space and the magnetic 
field of every turn affects every other turn. 
If an iron core is put into the coil, the 
magnetic field is greatly strengthened and 
the self -induced e.m.f. is stronger. As this 
self- induced counter- e.m.f. is at every in- 

reducing the current. Now slowly move 
an iron core into the hole in the solenoid, 
as shown at (B). Notice that the lamp 
gets dimmer and dimmer as the core is 
pushed in and the magnetic flux is in- 
creased The increase of flux increases the 
self -induced counter- e.m.f. and thereby re- 
duces the current. The resistance of a sole- 
noid like this of 100 feet of No. 18 wire is 
approximately .65 ohm. If the solenoid is 
now removed from the circuit and a non - 
inductive resistor of .65 ohm is connected 
in its place, as shown at (C), the lamp will 
burn brighter than when the coil was con- 
nected in the circuit, indicating that the 
flow of electrons or current was not only 
opposed or "impeded" by the "ohmic" re- 
sistance of the solenoid, but also by the 
counter- e.m.f. of self -induction developed 
in it by the alternating magnetic flux. If 
an ammeter is used in the circuit, the exact 
amount of current flowing in each case 
may be determined. If a non -inductive 
resistor of .65 ohm is not available, the 
solenoid itself may be unwound and 
straightened out so its inductance is prac- 
tically zero, and it may then be connected 
back into the circuit since its ohmic resis- 
tance only will now be present. 

Electric Eye Uses Sun's Power 
SCHENECTADY, N. Y. -A photo- 

electric device, a flat disc a couple of inches 
wide, that drives a small electric motor 
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from power furnished by the sun has been 
constructed by Dr. C. W. Hewlett of the 
General Electric Laboratories at Schenec- 
tady. The practicability of the device was 
demonstrated recently before a number of 
engineering societies by Dr. Ellis L. Man- 
ning of the same laboratories. Iron, selen- 
ium, and platinum are used in the con- 
struction of this cell. It converts sunlight 
directly into electric energy. 

The DX Corner 
(Broadcast Band) 
(Continued from page 759) 

Observer Atkins (Missouri) : "I would like 
to know whether radio club papers are permitted 
to use material published in the Broadcast Band 
DX Corner of RADIO NEWS" ? - 

(RADIO NEWS hereby gives permission to all 
DX Chubs to republish any material in this de- 
partment. The only requirement is that RADIO 
NEWS be credited as the source of such material. 
-EDITOR'S NOTE.) 

Observer Everly (Illinois) submits a number 
of stations for listing in the Advance DX Calen- 
dar. Also writes that KDKA will test from 
midnight to 5 a.m. from March 23rd to June 
23rd using the call letters W8XARC. 

JMJHS Radio Club (Seattle, Wash.) has just 
received an appointment as RADIO NEWS Listen- 
ing Post Observer for the State of Washington. 
This is the Radio Club of John Marshall Junior 
High School. Any other clubs or DX organi- 
zations desiring similar appointment are invited 
to address their applications to this department. 

Observer Woodhead (Wyoming) : "What I 
thought at first was going to be the best DX 
season ever has turned out to be, in my opinion, 
the worst. The stations have been putting in 
good signals -manv of them even louder than 
other years -hut during the whole season the 
static level has been very high. Even in the 
middle of winter (we have had summer here all 
winter) the static was high ". 

Observer Ansell (Saskatchewan): "I enclose 
a copy of the verification card and letter received 
from Station 4AY, Ayr, Queensland, Australia, 
which I believe will create a near record for 
this continent, especially as I operate only a 7- 
tube t.r.f. receiver". 

(The verification is certainly an excellent one 
as it states that 4A Y was using only 30 watts 
unmodulated antenna power at the time. -EDI- 
TOR'S NOTE.) 

Observer Elcheshen (Ohio) : "I have in- 
creased my log to 647 from the frequency 
checks. WJBC, 1200 kc., 100 watts, has a late 
program every Friday night from 11 to 12. This 
information comes from George M. Belleaux, 
operator at this station ". 

Observer Kocsan (Pennsylvania) : "Here 
are some stations I have been trying for all 
winter without success and wonder if anyone 
else has had any luck with them: KWJJ, KGIR, 
WCAT, KLPM, KFXJ, KGGM, VOGT, 
KGVO, KTW, XEFJ, CFCT, 10BP, CKWX, 
CKOV, CFJC. I heard nothing of CPX or 
CP4 -or of the 'mystery' station which was 
scheduled to broadcast a special program on 
March 17th. By the way who was the 'mystery' 
station" ? 

As yet Tve have heard nothing definite con - 
cerning this 'mystery' broadcast. We have re- 
ceived reports that the broadcast has been called 
off, but more recently we have heard that the 
broadcast actually did take place as scheduled. 
Does anyone know definitely about this -and who 
this station Wail- EDITOR'S NOTE. 

Observer Routzahn (Pennsylvania) : "I have 
succeeded in raising my log total to 810. Aus- 
tralian reception is going strong. A sure catch 
for anyone trying is 1YA any time after 3:30 
a.in. KGU is also good at this time, 2BL, 
4QG, 5CK and 4BC are the 'best bets' at the 
present time ". 

Observer Stokes (Pennsylvania) : "Conditions 
on the whole have been very unfavorable all sea- 
son at this listening post. Without a doubt LR5 
has consistently put a first class signal into 
North America. Their dozen or so special broad- 
casts have enabled thousands of fans to add 
South America to their logs. TGW has been 
another consistent station on its special pro- 
grams. 

"After a four -year lapse yours truly is taking 
another fling at the short waves. What a dif- 
ference! The air is literally filled with signals 
nowadays where as back in 1929 -31 you haunted 
for them -and I don't mean maybe "! 

Observer Kalmbach (New York) : WTCN, 
Minneapolis, broadcasts DX tips every Sunday 
morning at 12:45 a.m. WTRC, a 100 watt sta- 
tion in Elkhart, Indiana, has been heard in 38 
states, all Canadian provinces and in New Zea- 
land. WSVS (the station which dedicated their 
March 6th frequency tests to the RADIO NEWS 
DX Corner) was heard in Sidney, Australia, 
although a power of only 50 watts was used. 
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No, sir -gone are those days when you 
could sit back in the shop and take things 
easy. Competition has done for that -com- 
petition and the fact that you really have to 
be a top -notch radio technician in order to 
service the receiving sets of today. You've 
got to know all the latest servicing methods, 
have the most up -to -date equipment, get all 
the latest dope. Might as well forget what 
you learned five or ten years ago. Unless 
you know the servicing technique of 1935 
you're just asking for trouble from your 
competitors -and you'll get it! 

Now -for the first time -in one place - 
you can get all you need to know about radio 
servicing as it is practised today by the 
most advanced servicing organizations in the 
country. This remarkable source of knowl- 
edge is Ghirardi and Freed's MODERN 
RADIO SERVICING and its handy supple- 
ment. FIELD SERVICE DATA. No theo- 
retical guesswork here. No bunk. Just plain, 
practical, tried and tested dope -over 1200 
pages full, with hundreds of illustrations. 
A typical Ghirardi book -written so clearly 
and simply anyone can easily understand it. 
You'll marvel at the wealth of information 
in this great book -the first text to contain 

everything there is to know about modern 
radio servicing. 

For instance -all the latest testing instru- 
ments and methods, including the use of the 
cathode -ray oscilloscope on service jobs 
trouble -shooting data for over 500 receivers 
listed by manufacturer and model number . . . 
1935 auto radio installation and servicing . . 

noise and interference elimination . table 
of i -f's for all snperhets . . AVC and QAVC 
circuits . sales, advertising and merchan- 
dising tips . . and dozens of other exclu- 
sive features you can put to use right away. 

Don't you think it's high time you started 
to make some real money out of this busi- 
ness? This book will show you how to do it -in the quickest. easiest way ! Send for the 
free circular now. 
Modern Radio Servicing ....84.00 // 
Field Service Data Suppl... $1.50 

TO . Radio 
Q. & Tech- 

nical Pub - 

Ao fishing Co. 
45 Astor Pl. 

'71r 

New York City 
Dept. RN -6 

711 / Please send your FREE / CIRCULAR. 

/ NAME 

CombinafionOffen 
BOTH BOOKS (if 
purchased together) 
s 5 o postpaid 

MODERN RADIO SERVICING 

By A. A. Ghirardi and B. M. Freed 

ADDRESS 

Known for Quality 

Antenna Coupler 

Receiver Coupler 

Lightning Arrester 

Established 
by Every Radio Engineer 

1906 

Investigate Our NEW 
PURATONE 

Products for all wave 
Noise Reduction and 
Signal Amplification 

Send for Cat. No. 235 -R 

RADIO 

L. S. BRACH Mfg. Corp. 
ELECTRICAL 

Solderall 
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less 
Flux 
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80 Duryea St., Newark, N. J. 

FASTEST WAY CODE TO LEARN 
Easy, Fascinating; 

LEARN BY EAR 
to Be a Good Opt 
The New MASTER 
TELEPLEX Code 
Teaching Machine is 
exactly what thou- 
sands are looking 
for. Has taught code 
to more operators in past 10 years than all other 
methods combined. No experience needed. Ideal 
for beginners -steps up w.p.m. for all cps. Only 
instrument ever produced which records your send- 
ing in visible dots and dashes on copper tapes - 
then sends back your own key work. You actually 
REAR the dots and dashes, any speed you want. 
You learn code the way you'll be using it -by 
FREESOUND! Complete Code Course in- 

cluded, no extra charge. Used by 

BOOK T. Co., and others R Low cost, easy 
terms, Money -Back Guarantee. Send now for 
booklet R.N. -30, no obligation. Postcard will do. 

TELEPLEX COMPANY 
76 CORTLANDT ST. NEW YORK, N. Y. 

RGH 
5 

ALL WAVE 
AC 

Self Powered 
SPECIALLY constructed chassis 

and black crackle panel with 
gothic recesses for easy changing 
of bands. Complete kit of parts in 
eluding 8 S.W. coils . *12 -95 
Dynamic Speaker .G 
$2.50 extra 

4 Broadcast coils.. .$1.80 
Send for FREE Data -Mail Orders Filled 

Amer 
oic 

167 GREENWICH ST., NEW YORK CITY 
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SHORT -WAVE 

1Z1 
G -E 

V- DOUBLET 
ALL -WAVE 
ANTENNA 

The direct result of years of trans- 
mitting- antenna experiments at G -E 
short -wave stations W2XAD and 
W2XAF. Reduces man -made noise 
to the minimum. Can be installed 
at a distance from the set, remote 
from interference source. The uni- 
que coupling system provides maxi- 
mum signal pick -up with minimum 
noise -the nearest approach as yet 
to short -wave antenna perfection. 
Automatically adjusts itself to 
broadcast reception. 
Price completely assembled, $5.95. 
For complete technical data, write today to 
Section R -166, Merchandise Department, 
General Electric Company, Bridgeport, Conn. 

GENERAL (J1) ELECTRIC 
RADIO 

MERCHANDISE DEPARTMENT 
GENERAL ELECTRIC CO., BRIDGEPORT, CONN. 

AMERICA'S 
First Complete 

TRAINING 
COURSE 

-KCwite6utcy 

Students operate 
actual equipment in 
NATIONAL STUDIOS 

FREE Book 

NAME 

ADDRESS 

CITY 

iI 

RECEIVING 

LEARN 
TELEVISION 

ELECTRICITY 

BROADCASTING RMDIOa //branches 

9 l You can quickly qualify for big 
opportunities in the newest radio 

I science -TELEVISION. Be 'a Ra- 
dio expert. National Schools 
(est. 1905) offers several com- 

plete courses at price of one course. 
30,000 graduates. Practical shop and 
studio instruction. Coach railroad fare 
allowed to Los Angeles. Earn room and 
board while learning these lucrative trades. 
SEND COUPON FOR BIG 1935 BOOK 

NATIONAL rET12 SCHOOLS 
Dept. 6 -RN, 4006 So. Figueroa St., Los Angeles 

STATE 

FOREIGN SHORT -WAVE 
RECEPTION 

GUARANTEED! 
Makes Your Radio Set a Powerful Short -Wave 
Super -Het with a "ZW RECEPTOR." Easy to 
install on any radio. No alterations needed. Log- 
ging of stations made possible by simplified band - 
spread tuning. Four tubes. Only $29.50 complete. 

Write for details. 
Welles -Zimmer, 23 Russell St., Canisteo, N. Y. 

QRD? QRD ? QRD? 
CONDUCTED BY GY 

AH, me hearties, it is indeed wondrous 
to be on the very grounds of a 

skirmish battle to be in it ... and 
yet sufficiently outside of it not to get 
one's toes stepped upon. And such was 
the situation down in the sunny clime of 
Miami, Fla Brother Vaadis, of 

known pedigree, has upon his shoulders 
the worriment of the ARTA nephews 
in that thar territory, and while stepping 
around town keeping tabs on the brethren 
and shipping industry he occasionally 
negotiates various and sundry contracts 
with shipping companies. His system is 
quite simple and also rather effective. 
Here it is.... A half hour before sail- 
ing time the operators walk up to the 
captain of the vessel and announce rather 
casually that they are on strike and would 
like to have their papers signed to the 
effect that service was satisfactory up to 
sed date. Thence the skipper becomes 
irate and denounces everyone, including 
himself, for having followed the sea and 
being forced to associate with such in- 
grates. Meanwhile Brother Vaadis walks 
down to the office of the company, where 
he finds the Super choking the telephone 
in a rage and in this condition he signs 
anything that comes in front of his pen 
only that "the ship must go on." Just a 
trouper, see. Quite an idea and some- 
times it works. 

THE pacifists and diplomats sitting on 
the sidelines of the biggest show on 
earth now going on under their very 

noses are greatly incensed over the meth- 
ods used by organizations toward gaining 
their ends. It is indeed a dishonorable 
stunt to take advantage of a situation just 
because there is a dire need for operators 
by taking them off just before a ship is 

starting to sail with a total load of passen- 
gers aboard. But the defense given is that 
the iron is best struck when it is the hot- 
test, n'est -ce pas, mes amis? Of course, 
we cannot condone these high- handed 
methods and shot -gun affairs, but what 
would you do when others are unreason- 
able and will not even take cognizance of 
a moving world right on their front door- 
step, or should I say gangplank? More 
power to those with the gumption to take 
a necessary fight to the enemies' territory. 

We think that advertisement in a certain 
magazine for a position by an operator 
was a gag . . . or mayhap it might have 
been just puns and coffee, eh? Bye the 
bye ! We wolsder how soon it will be 
when there are regular television operators 

needed in the radio industry as per the 
heading photo this month, where Mr. W. 
H. Peck is showing the operating secrets 
of his system to Dr. C. C. Clarke, of the 
Science Department of the School of Com- 
merce, New York University. 

Brother Ted Lupien, recently with the 
foundered S.S. Lexington of the Colonial 
Line, is now out of the hospital and doing 
duty on the S.S. Cambridge of the same 
line. He modestly tells the story of the 
ramming and sinking of the ship by the 
freighter S.S. Jane Christianson on January 
2nd, in the East River, New York. 
Knocked against a stanchion by the crash, 
his head spun for a minute, but he re- 
covered quickly and ran into the radio 
shack to stand by for orders from the 
bridge. No orders being sent down, and 
noticing six tugs had come alongside and 
were taking passengers aboard, Lupien im- 
mediately went below and began directing 
passengers to the upper deck and onto the 
tugs. Many acts of heroism occurred in 
the short ten minutes the ship was afloat. 
After all the passengers were safely stowed 
aboard the tugs and the Lexington started 
to turn over, Lupien realized with a start 
that he was the last man aboard. Just 
then the Lexington "went down" and he 
was thrown into the icy waters of the river. 
As he went down, the spreader on the 
antenna caught his coat and he was dragged 
under. He finally freed himself and, fight- 
ing the suction, he came up and grabbed a 
life preserver going by. He was swept 
downstream by the powerful current and 
managed to pull himself up on a piece of 
wreckage floating by, remaining there until 
rescued. He was treated at the hospital 
for submersion and we are indeed fortunate 
in having him with us today. 

Only the timely presence of several tugs 
almost alongside prevented the Lexington 
sinking from becoming a major ship disaster. 
Another night boat, the S.S. Larchmont of 
the old Joy Line, sank years ago off Point 
Judith, with a loss of over 300 lives. She 
was not equipped with radio, so not a 
word was heard from her until next day's 
papers printed that she had failed to arrive 
as per schedule, which was too late for a 
rescue to be attempted. These night boats 
should be protected by radio law! 

We suggest that the F. C. C. ought to 
recommend to Congress that the law should 
require a continuous radio watch on all 
passenger vessels running, especially Sound 
boats, and now is the time when Congress 
is anxious to do something that will tend 
to prevent a recurrence of the needless loss 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOR JUNE, 1935 

of life in passenger ship disasters the past 
year. After all, the water between ports 
150 miles apart is just as dangerous as 
those between ports over 200 miles or 
more apart. And it seems that the worst 
maritime disasters have occurred within 
the very sight of land, too. 

Captain Hooper, Ti. S. N., whose recent 
article on "Communications Officers in the 
Merchant Marine" caused such contro- 
versy, states in refutation of the various 
arguments which have arisen that "... com- 
ments have been received which lead me to 
believe that clarification and further dis- 
cussion of some points therein are desirable. 
. . It was written in the hope that it 
might arouse interest in a situation which 
it is believed all will agree, is in need of 
vast improvement.... Radio aids to navi- 
gation are today as important to the navi- 
gating officer as are the lights and sound 
signals along the coast. My own experi- 
ence is that the radio personnel are well 
trained and doing their job admirably and 
it is unfortunate that some portions of my 
previous article have been interpreted as 
reflecting upon the efficiency of radio 
operators. . . Many deck officers do not 
have sufficient communications knowledge 
to determine the reliance to be placed on 
bearings, etc., taken by the radio op...." 

Increased communication knowledge, Cap- 
tain Hooper adds, on the part of masters 
and, deck officers would be not only to 
their advantage, but to that of radio ops 
as well. Masters would then be in a posi- 
tion to appreciate and to support operators' 
requests for more modern and efficient 
equipment and an adequate complement of 
radio personnel. They would not expect 
a two -man complement to guard numerous 
channels, such as news, traffic and distress 
frequencies simultaneously, as though there 
were a radio complement of eight. They 
would insure that the radio room was well 
supplied with latest editions of all docu- 
ments required. They would be in a better 
position to present problems of the radio 
men before the managers and directors of 
their company. 

At the recent cruise of the V. W. O. A., 
held at the Hotel Montclair in N'Yoik, the 
annual gold medal was awarded to G. W. 
Rogers of the S.S. Morro Castle, and at the 
same time testimonial scrolls were handed 
to G. I. Alagna, first radio op on the above 
vessel. Those who also received a testi- 
monial scroll were Chief Op Russell Mc- 
Donald and First Op E. H. Cole of the 
S.S. Mohawk, E. J. Robertson of the S.S. 
Usworth, Wm. J. Kirchoff of the S.S. Sea 
Thrush, and R. Lilkebakhan of the Nor- 
wegian motorship Childer. These scrolls 
are not handed out indiscriminately, and it 
is with pleasure that we note to whom 
these envied awards were made. These 
men carried on the tradition of the radio 
operation. Viva and a huzzah ! 

So we end another chapter of these 
weird nightmares with another perusal of 
the fan mail from the hinterlands ... our 
western correspondent declares that whilst 
there is sunshine in California, he will re- 
main there basking under it, but declines 
to work.... Here is something you would 
never know if we hadn't told you. . . A 
Navy radioman walks around aboard ship 
with a blanket under his arm for the pur- 
pose of laying his head down on a soft 
spot. . . . Steel decks are so hard. . . . 

Phoenix, Arizona, Airways station comes 
in with a blast, stating that things in gen- 
eral are swell -that is, conditions, etc., - 
but demands that more space be devoted 
the hayseeds than the salt -water boys. . . 

Well, isn't it the hayseed what makes the 
salt -water boy ? . . . Or maybe we're all 
wet. . . . Howsomever, we shall do our 
very best to improve. . . . Well, so long 
and keep that chin up, with 73. . . ge ... GY. 

ELECTRICAL 
EFFICIENCY 

plus 
BRUTE 
STRENGTH 

767 

BOTH frame and plates are "over- 
size," assuring greater rigidity 

and steadiness of signal. Features 
usually associated with only the 
highest - power transmitting con- 
densers. 

Heavy aluminum ends, four sturdy 
duralumin posts and Isolantite in- 
sulating cross -bars. Wide -spaced 

Goti a¢ún) 1ànriiee 

uammarlund s,oN 
PRODUCTS i 

-rR 
plates have rounded edges for 
greatly increased voltages. Smooth 
bearings ; self -cleaning contacts. 

With a stator of the split- stator 
model (illustrated) connected to 
each side of the coil, the rotor is at 
ground potential. This permits 
mounting on a metal panel without 
insulation and reduces hand ca- 
pacity. 

Single and split -stator models; 18 
capacity ratings. List prices, $5.00 
to $18.00. Write Dept. RN -6 for 
new catalog. 
HAMMARLUND MANUFACTURING CO.,1 

424 -438 W. 33rd St.. New York. 

R 

High Fidelity 
on "FOREIGN RECEPTION" as well as "LOCAL" 

Vmt 

Anyone can build a receiver capable of high 
fidelity reproduction of local broadcasting. It's 
quite another problem to obtain "high- fidelity" 
on ordinary DX ... to say nothing of trans- 
oceanic short wave reception. MASTERPIECE 
III is the only receiver capable of transoceanic 
reception, in which provision has been made 
for "bringing back" the overtones other re- 
ceivers lose. Consequently, you get "high fidel- 
ity" reproduction, regardless of distance with 

MASTE R P I E C E° L. 
Proof of this startling truth is the fact that MASTERPIECE III is being used for the 
recording of short wave foreign reception intended for re- broadcasting. 

"I want to take this opportunity to tell you just what we think of the Read this. MASTERPIECE III. In the first place we wanted a receiver that was 
dependable and stable, one that had the sensitivity to pick up foreign stations and 
had output enough to make recordings of reception that could be used over the air on 
KGGC. In every way, the MASTERPIECE has come up to our expectations and even 
far exceeded it in the matter of tone quality. 
Fine recordings have been made of GSB and 
GSD, FYA, VK2ME and VK3LR. I had hoped 
to be able to send you one of these by now but 
they have constantly been in the hands of 

others who did not believe such 
reception could be obtained on 
the coast. The KGGC Short 
Wave Club program starts at 10 
P. M. March 23rd and will be 
heard at that time each Saturday 
night. It will be conducted by the 
Pacific States Short Wave Club 
and JohnW.Clark, its president." 

(signed) Andrew J. Potter, 
Production Manager 

Golden Gate Broadcasting Co., KGGC, San Francisco, Calif. 

McMurdo Silver, Inc. 
3352 -F N. Paulina St., Chicago, U. S. A. 

10 DAY TRIAL 
Convince yourself that MASTER- 
PIECE III will bring in everything that 
Radio offers, at home or abroad. Write 
today for details of the greatest Radio 
of all time, and my 10 day free trial offer. 

SEND FOR BOOK 
McMURDO SILVER, Inc. 
3352 -F N. Paulina St., Chicago, Illinois 

Please send me complete description of 
MASTERPIECE III and details of your FREE 
TRIAL offer. 

Name 

Street 

LCity State 
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NEW 
HETRO 

9 
The finest Commercial 

receiver ever mace 
9 tube all wave superheterodyne. 
15 to 2100 meters. Everything on the air. 
High fidelity audio. 
Highest undistorted output, over 10 watts. 
Continuous band spread dial with dual 
vernier, 8 to 1, and 45 to 1. 

Better than 10 K.C. selectivity. 
Unlimited sensitivity with foreign reception 
guaranteed. 
Delayed automatic volume control. 
Oversize speakers. 
Available for ail voltages, with or without 
cabinet. 
Built to perform satisfactorily in any 
climate. 

This high -quality receiver is offered at a 
price which cannot be duplicated. Write 
today for complete details and prices. 

HETRO ELECTRICAL INDUSTRIES, Inc. 
4220 Lincoln Ave. Chicago, Ill., U. S. A. 

Cable Address " HETRO" All Codes 

No Frilly - I 
Real Value. 

the new KENYON 

The SILVER GROUP line, built to the rigid 
requirements Kenyon has always maintained 
in producing quality transformers, affords 
a new high in Performance Value ... at a 
new low in price levels. 

6 EXCLUSIVE FEATURES! 1 The SILVER GROUP housing acts as 
an electro- static and electromagnetic 
shield. 

2 Poured in a humidity -proof compound 
to Insure longer life and more depend- 
able operation. 

2 Mounting simplified-no lugs to short to chassis. Drill 2 holes for leads. 2 holes 
for mounting. 

4 Power transformers double vacuum - 
.Impregnated under varnish. Audio 

transformers double -dipped in high 
dielectric wax. Atmospheric conditions 
cannot affect them. 

5 Extreme electrical versatility. (I.E.) 
Audio transformer (type C100S) can be 
used to work either a 50, 200. or 500 
ohm line to a 50, 200 or 500 ohm load. 

SSILVER GROUP units are popularly 
priced. 

Write for a Silver Group builefin 
describing these new units in detail 
and showing suggested practical 
amplifier applications, if your local 
Radio Parts dealer cannot supply 
you. 

KENYON TRANSFORMER CO., Inc. 
840 Barry St. New York, N.Y. 

THE TECHNICAL REVIEW 
CONDUCTED BY ROBERT HERTZBERG 

Electronics and Electron Tubes, by E. D. 
McArthur, General Electric Co., Schenec- 
tady, New York. This bulletin is a re- 
print of articles which appeared in the 
General Electric Review from March to 
December, 1933. It discusses in simple 
language the fundamentals underlying the 
vacuum tube and gas -filled tube and how 
they can be used. The bulletin begins with 
the electron and atomic theories and con- 
tinues with elements of electron tubes. The 
reader is informed successively of the prop- 
erties and applications of rectifiers, triodes, 
screen -grid tubes, gas -filled triodes and spe- 
cial tubes. Experimental Electronics (Bul- 
letin GET -566), General Electric Co., is a 
manual of experiments to accompany the 
course described above. It describes some 
23 experiments which are designed to il- 
lustrate the principles of various electron 
tubes. It begins with experiments on 
emissions of a tungsten filament and ends 
by constructing and studying the opera- 
tion of an oscillator, v.t. voltmeter, thyra- 
tron inverter, etc. 

Experimental Electronics (Bulletin GET - 
620), another manual of experiments which 
describes 11 experiments. These are again 
different from the previous bulletin. Some 
of the experiments deal with photo -tube 
relays, others with thyratrons. These three 
bulletins can be obtained from the General 
Electric Co. at a nominal charge. 

Review of Articles in the March, 
1935, Issue of the Proceedings of 
the Institute of Radio Engineers 

Vacuum Tubes for Generating Frequen- 
cies Above 100 Megacycles, by C. E. Fay 
and A. L. Samuel. The failure of the con- 
ventional vacuum tube to oscillate above 
some critical frequency is analyzed and il- 
lustrated by data on a tube which will 
oscillate up to 300 megacycles. A Bark - 
hausen tube (giving output in the order 
of 5 watts in the range from 450 to 600 
megacycles) is described. 

Designing Resistive Attenuating Net- 
works, by P. K. McElroy. A collection of 
material, largely old but in part new, pre- 
sented in one place for ease of reference 
and use. A large chart, bound in, will 
prove a valuable time -saver for the engi- 
neer who has occasion to calculate net- 
works for different purposes. 

Multi -range Rectifier Instruments Hav- 
ing the Same Scale Graduation for AU 
Ranges, by Frederick E. Terman. The 
character of the scale in a rectifier instru- 
ment depends only upon the impedance of 
the network connected across the rectifier 
input. Combinations of single- series and 
shunt elements are shown which 'enable this 
impedance to be constant and at the same 
time permit various voltage and current 
sensitivities. 

Barkhausen -Kurz Oscillator Operation 

with Positive Plate Potentials, by L. F. 
Dytrt. The experimental results presented 
in this article are chiefly concerned with 
the wavelength -plate potential characteris- 
tic and the oscillator behavior. 

Automatic Syntraction of Two Broad- 
casting Carriers, by Verne V. Gunsolley. 
Describing a phase meter which is adapted 
to controlling automatically the space phase 
between two carriers at any desired point 
in the area of common frequency broad- 
casting. Experimental results of syntrac- 
tion between a crystal -controlled oscillator 
and a broadcast carrier are given. 

Review of Contemporary 
Literature 

The Ionosphere, by W. M. Goodall. Bell 
Laboratories Record, March, 1935. De- 
scription of interesting experimental mea- 
surements of the height of the ionized re- 
gion above the stratosphere, from which 
radio waves are reflected. 

A Universal Network Chart. Electronics, 
March, 1935. A chart designed to solve 
all of the simpler types of network prob- 
lems of the fixed value type and to permit 
the design of variable networks by a point - 
to -point method. 

Beat Oscillators for Modern Radio Re- 
ceivers, by Arthur G. Manke. Electronics, 
March, 1935. An improved method for 
applying the beat oscillator to a receiver 
having automatic volume control on all i.f. 
amplifier tubes and obtaining an audible 
beat -note signal at resonance for strong or 
weak signals. 

Waveform Errors in the Measurement of 
Filter Characteristics, by A. E. Thiessen. 
General Radio Experimenter, March, 1935. 
Engineers whose work includes the design 
and manufacture of electric wave filters 
have often been concerned with the dis- 
crepancy that appears to exist between the 
calculated and the actual performance. 
This paper discusses the influence of wave- 
form distortion and tells how to over- 
come it. 

The Interaction of Radio Waves, by V. 
A. Bailey and D. F. Martyn. The Wireless 
Engineer, March, 1935. An explanation of 
how the waves of one radio station are 
influenced during their transmission by ra- 
diations from a second station. The inter- 
action is believed to take place in the Ken- 
nelly- Heaviside layer. 

Generating Sine Waves with a Gas Dis- 
charge Tube, by Winston E. Kock. Elec- 
tronics, March, 1935. By using an induc- 
tance in series with the condenser of a 
simple discharge -type oscillator, the volt- 
age across the condenser can be made to 
approach a pure sine wave at the resonant 
frequency. 

Oscillator Padding, by Hans Roder. Ra- 
dio Engineering, March, 1935. A complete 
discussion of the problem of padding is 
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given. For its solution, a new, simple 
method is derived, suitable for graphical or 
mathematical evaluation. 

Service Applications of the RCA Cath- 
ode -Ray Oscillograph. Service, March, 
1935. Tells how the service man can use 
this newest of service tools in repairing 
radio receivers and accessories. 

A Simple Photographic Recorder for the 
Experimenter, by Ross A. Hull. QST, 
March, 1935. The design and construction 
of an instrument suited for signal measure- 
ment work are described. Amateurs with 
a slight knowledge of photography should 
be able to make this device without much 
trouble. 

More Audio Watts from a Single Type 
10, by Robert McConnell and August Ras - 
pet. QST, March, 1935. Interesting appli- 
cation of the popular type 10 tube in an 
unconventional but simple compensated 
Class AB circuit. A type 45 triode is used 
as a driver. 

More Effective Pre- Selectors for Receiv- 
ers. QST, March, 1935. Some practical 
data on converting tuned r.f. receivers into 
two -stage units and adding regeneration to 
the single stage. 

Information On New Antenna Kit 
RADIO NEWS offers, through the courtesy of 

the Cornish Wire Company this interesting 
folder on the new Corwico "Noise- Master" 
doublet type aerial kit designed to eliminate 
radio interference on either the broadcast or 
short -wave bands. To obtain this folder simply 
send in your request to RADIO NEWS, 461 Eighth 
Avenue, New York City. 

769 

NEW! 
Amplifiers 
Complete 

in One Unit! 
Series A -30 and B -50 

NOW! You can save time -effort -make more money -with these NEW Am- 
plifiers, for large outdoor or indoor installations. 
High output! Tone quality! Performance! Power 
output -A -30, 30 watts; B -50, 50 watts. 

NEW More Jobs! More Profits! 
Catalog No fuss. No bother. Webster advanced en- 

gineering design simplifies sale and installation. 
All accessories totally enclosed in well ventilated, 
attractive case. New products -new features of 
design -have been added to the Webster -Chicago 
line. 

Send. 

for 
Copy 

THE WEBSTER COmPAnY 

Write for Details -Today! 
3826 West Lake St. 

CHICAGO, ILL. 

THIS SERVICEMAN WON'T FAIL 

st 
ifS' ñ !Li'afiEl'5' 

Booklet on New Short -Wave Receiver 
This manual describes the new Skyrider crystal superheterodyne short -wave receiver manufactured by Hallicrafters, Inc. It con- tains a detailed discussion of the outstanding features of the set, including a new crystal filter circuit, high -gain r.f. preselector circuit, five - band coverage and other new developments. Our readers can obtain a copy of this manual free, 

by simply addressing their request to RADIO 
NEWS, 461 Eighth Avenue, New York City. 

New 1935 Catalog 
This is new Hammarlund Manufacturing 

Company 1935 parts catalog is offered free to all 
RADIO NEws readers. Among the many new products described in this 12 -page highly illus- trated catalog are the new XP53 type coil forms, 
the new short -wave coil kits and the new vari- 
able coupling air -tuned i.f. transformers. Simply 
address requests for this catalog to RADIO NEWS, 
461 Eighth Avenue, New l'm k Cit.. 

Resistor Parts Catalog 
Readers will find this new 19 -page catalog 

extremely helpful in their work. It lists a com- 
plete line of standard replacement controls, 
vitreous enamelled resistors, Truvolt adjustable 
and flexible typé resistors, precision wire -wound 
resistors, T type attenuator controls, and other 
resistor products. The book contains helpful re- 

(Continued on page 771) 

But One Out of Four of His Competitors Will 
He knows more than 25% of all 
servicemen fail EVERY YEAR. 
He knows, too, that thousands of 
eager but inexperienced begin- 
ners rush in to take their places, 
thus keeping competition at fever pitch.... But he is not worrying. 
He knows servicing will always 
be a good business FOR THE 
MAN WHO KNOWS HOW. 
And because this is so his future 
is now secure. Through a small 
investment in Sprayberry's Prac- 
tical Mechanics of Radio Service, 

OSCILLOGRAPH 
DATA 

Our three NEW les- 
sons covering every 
service detail of the 
CATHODE RAY 
TUBE or OSCILLO- 
GRAPH may prove 
worth more to you 
than the surprisingly 
low price asked for 
the entire course. 

he has learned to do all kinds of 
work quicker, better and in THE 
MODERN WAY. He has dis- 
covered the knack of landing the 
most profitable jobs -of building 
a reputation for the finest work 
in his community. 

Such a man is typical of hun- 
dreds of Sprayberry- trained ser- 
vicemen throughout the world. 
Certainly you owe it to your own 
future to investigate a plan offer- 
ing so much for so little. 

F. L. SPRAYBERRY 2548 University Place, N.W., 
Washington, D. C. 

At no obligation to me, please send full details of your 
advanced training plan for radio servicemen. 

Name 

Complete Address 

RN 6-85 

SPRAYBERRY'S PRACTICAL MECHANICS RADIO SERVICE 

LEARN CODE 
Be a REAL radio -telegraph operator. Make 
money with radio. Get your AMATEUR or 
COMMERCIAL TICKET. "Fifty -seven of 
the sixty -four holders of EXTRA FIRST 
CLASS commercial licenses are CANDLER 
trained." Stop copying letters -make code a 
language. Have Candler train you by the 
methods he used in training ALL the Cham- 
pion radio operators. 
Australians: write W. Johnson, (VK2YZ), 

1 Searle Street, Ryde, Sydney, Australia.) 

CANOLER 
CM SPECS 

BOOKdiFARTS 
Paa. 

Radie apaaFPr s. 

FREE 
Free copy of "BOOK 
of FACTS for RADIO 
OPERATORS." 
TEAR OUT this ad, 
write your name and 
address in the margin, 
and mail TODAY. 

CAN DLER 
6343 S. KEDZIE AVE. SM CHICAGO 

Model 390 V.C. 

A New 5" 
WRIGHT- 

DECOSTER 

Chassis $390 
Retails for only 

DIRT, grit or moisture cannot affect 
a Wright -DeCoster Auto Speaker be- 

cause the air -gap is protected by the 
patented solid center spider. 

Enjoy the finest tone by using the finest 
speaker. There is no substitute for qual- 
ity. Write for catalog and name of nearest 
distributor. Yost will always find Wright - 
DeCoster distributors anxious to cooperate. 

WRIGHT -DECOSTER, Inc. 
2255 University Ave., St. Paul, Minn. 
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20 
WATT 
MOBILE 
SOUND 
SYSTEM 

A complete P.A. System for use in sound trucks or 
cars, or where A.C. is not available. Operates entirely 
From a 6 Volt storage battery. Compact design gives 
convenient portability. Consists of 20 watt amplifier, 
dynamotor, 6 Volt 2 -speed phonograph motor and pick- 
up entirely contained in steel cabinet. Includes two giant 
dynamic speakers, hand microphone, cords and polarized 
plugs. Has built -in "mixer" control. Complete; com- 
pact; simple to install and operate. Write for details. 

30 
WATT 

CLASS 'AB" 
AMPLIFIER 

WHAT'S NEW 
RADIO NEWS FOR JUNE, 1935 

IN RA1=>IO 
WILLIAM C. DORF 

Two -Range Console 
The new RCA Victor Model 214 Console 

Grand is a five -tube, two -band super- 
heterodyne covering 540 and 1720 kc. and 
2250 and 6850 kc. Features include 10 to 

buttons may also be attached. The gen- 
erator is mounted on rubber cushioned 

Before you assemble your next sound system, investi- 
gate the outstanding new Knight 30 Watt Class "AB" 
amplifier. Uses 4- 2A3's, in triple and parallel push-pull 
output. Has universal input and output. Entirely self - 
contained in a ventilated steel cabinet. Has built -in 
microphone current control and meter, tone control, and 
separate mike and phono volume controls For mixer 

'action. Write for further details, stating your Public 
Address specifications. Our Sound Engineering division 
will be glad to help you. 

ALLIED RADIO CORPORATION, 
IN 833 W. Jackson Blvd., Chicago, Dept. M. 

I ISend me complete information on the following: 

I 20 Watt Mobile System 30 Watt Amplifier 

Name 

Address 1 

ALLIED RADIO 

ILECTRIg1Y 

LEARN 

i ALL PRACTICAL WORK 
On MOTORS, GENERATORS, Etc. 

A Method proved by S6 years' success. Noprevi- 
ous experienceor advanced education needed. 
No Books, no Classes -but individual instruc- 
tion under experts. We help you find spare- spare- 
time job to earn partof livingexpenseswhile 
here. Life -long job help aftergraduation. 

I'LL FINANCE YOUR TRAINING 
Money shortage needn't stop you. I'll loan you tuition. 
Pay me back in small monthly payments. Take a whole 
year. starting 60 days after your training v period. Electric Refrigeration -Air Condi- / r 
boning coarse included at no extra cost. I I ,Q(%fJ 
Send NOW for big FREE book giving l 
detaila and picture. of actual scenes here. 

COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. A5 -89, Chicago, III. 
Mr. H. C. Lewis, President 
Coyne Electrical School 
aoo S. Paulina St.. Dept. AS -89. Chicago, 111. 

Send me your Big Free Book about Training and give me 
ail details roB rdieg your "Spare Timo Employment Offer" and 

Pay After Graduation Plan of Easy. Monthly Payments." 

NAME 

ADDRES 

L°i= AT_ 
Get Your New 

CRYSTAL CONTROLLED 

Super SKY -RIDER 
FROM 

CRIRAD 
A reliable house which stands behind its 
merchandise. Ask our thousands of friends. 
Bulletin sent FREE. 

CHICAGO RADIO APPARATUS CO. 
415 S. Dearborn St., Dept. RN -10, Chicago, III. 

1 ratio tuning dial, 2 -point tone control 
and 3.5 watts audio output. 

100 -Watt Transmitter 
Amateurs will be interested in the new 

100 -watt "Ham" 'phone and c.w. trans- 
mitter recently announced by the Marine 
Radio Company. It is equipped with a 
built -in cathode -ray oscilloscope which acts 
as a visual distortion and modulation per- 
centage indicator so as to maintain 100 
percent modulation. Additional features 

floating bolsters and does not need to be 
bolted to the floor. 

New High -Power Amplifiers 
The latest additions to the Webster 

Company line of amplifying equipment are 
the- new model A -30 and B -50 units. The 
model A -30 delivers 30 watts output, uses 
push -pull amplification throughout and is 
class A. The model B -50 has 50 watts 
output, class B. These amplifiers are 
similar in construction, have individual 
volume controls for both the microphone 
and radio input circuits, with mixing ar- 
rangement and carbon microphone voltage 
supply self- contained. Additional controls 

include permanent neutralization, built -in 
bias supply, high fidelity audio channel 
and an antenna matching network. The 
speech amplifier has a gain of 125 db. The 
dimensions are 60 by 19% by 15 inches. 
The transmitter is housed in a baked 
crackle enameled finish broadcast station 
type cabinet rack with detachable hinged 
rear door. 

Self- Contained Power Plant 
A 750 -watt a.c. lighting plant, complete 

in one unit, is announced by the Kato 
Engineering Company. Burning either 
gasoline or kerosene, and furnishing 110 
volt, 60 cycle alternating current, it is ideal 
for home lighting, oil stations and large 
sound trucks. It can be made self -starting. 
Remote control by convenient push- 

include milliammeter for reading micro- 
phone current, on -off switch with pilot 
light, and tone control. 

Superhet for Private Fliers 
A new 3 -tube superheterodyne receiver 

for private fliers, which receives on both 
the weather- broadcast band and the com- 
mercial broadcast channels, is a recent 
product of Western Electric Company. It 
is compact and has only three controls: 
band switch, tuning and volume. 
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New Signal Generator 
The Hetro Electrical Industries announce 

a new model 22 all -wave signal generator 
designed to meet the requirements of the 
radio manufacturer, serviceman, dealer and 
radio engineer. The instrument has a 
radio- frequency range, continuously vari- 

able from 100 kc. to 27 megacycles without 
resort to harmonics, and an output control 

hich is calibrated directly in microvolts. 
An audio- frequency signal of 400 cycles is 
also available. The instrument operates 
from 110 volts 60 cycle supply. 

The Technical Review 
(Continued from page 769) 

sistor computations and charts. Through the 
courtesy of Electrad, Inc., this book is free to 
all our readers. Address requests to RADIO 
NEWS, 461 Eighth Avenue, New York City. 

Free Booklet on Tube Checkers 
The Supreme Instruments Corporation offers 

our readers a copy of this new book entitled 
"Tests- Thousands of Them," which is a com- 
plete discussion of tube testers. The instructive 
information on the instruments is accompanied 
by circuit diagrams and we know that our read- 
ers, especially radio dealers, servicemen and con- 
structors, will find this book a valuable aid in 
their work. Address requests to RADIO NEWS, 
461 Eighth Avenue, New York City. 

+WAN 

IJ,$t . 
THOUSANDS 

.>..-,/ «.,nn / :- 

Radio Service Course 
The book illustrated above entitled "Practical 

Mechanics of Radio Service" contains a de- 
scriptive outline of the 28- lessons on the new 
radio service course conducted by F. L. Spray - 
berry. Information on the outstanding features 
and also the price of the course is included in 
the book. Our readers can obtain a copy of this 
book free by writing to RADIO NEWS, 461 Eighth 
Avenue, New York City. 

A New 1935 Parts Catalog 
RADIO NEWS offers through the courtesy of 

Alden Products Company this 16 -page illustrated 
catalog which shows the most popular Na -Aid 
products comprising analyzer plugs, and asso- 
ciate adapters, connectors and microphone cables, 
plug -in coils, dials, short -wave condensers and 

Victron insulated short -wave and transmitting 
products. Accompanying the catalog is a data 
sheet on modernizing set analyzers and building 
a selective set tester adapter. To obtain this 
catalog and data sheet simply send in your re- 
quests to RADIO NEWS, 461 Eighth Avenue, New 
York City. 

New Antenna Literature 
Through the courtesy of Arthur H. Lynch, 

Inc., the following instructive literature on an- 
tenna systems is available to our readers, free 
for the asking. The large folder entitled "Prac- 
tical Ham Antenna Design" discusses various 
types of antenna systems for receiving and trans- 
mitting. The small leaflet contains instructions 
for installing a new auto -radio under -car antenna 
system. Address requests to RADIO NEWS, 461 
Eighth Avenue, New York City. 

Information on New Radio Courses 
Through the courtesy of the Capitol Radio 

Engineering Institute, this book is offered gratis 
to all RADIO NEWS readers. It gives detailed 
information on their practical radio engineering 
courses now available in three convenient forms: 
home study, residence or a combination of both. 
Send requests to RADIO NEWS, 461 Eighth Ave- 
nue, New York City. 

Book on the Elimination of Radio 
Interference 

"Radio Noises and Their Cure" is a 75 -page 
book measuring 8A. inches by 11 inches, pub- 
lished by the Tobe Deutschmann Corporation. 
It contains a vast amount of instructive data 
and information for tracking down man -made 
static for its elimination. This data is accom- 
panied by illustrations and circuit diagrams. 
The price of the book is fifty cents and any 
reader desiring a copy of the manual can obtain 
same by writing RADIO NEWS, including stamps 
or money order, 461 Eighth Avenue, New York 
City. 

The DX Corner 
(Short Waves) 

(Continued from page 754) 

Readers Who Helped Log Sta- 
tions for This Month's Report 

Ferry Friedl, Enrico Scala, Jr., H. F. Eth- 
eridge, Fred M. Craft, J. J. Dziedzina, Howard 
A. Olson, Robert B. Holland, Jack Bews, How- 
ard Adams, Jr., Emerson Cobb, William G. 
Bergeron, Dale Akins, R. W. Evans, J. T. At- 
kinson, Andrew MacFarlane, Clifford Pryor, 
L. M. Jensen, John Wojtkiewic, L. J. Plunket- 
Checkemian, Danford Adams, Albert E. Emer- 
son, L. Clarkson, A. Passini, Donald W. 
Shields, Arthur Meinhardt, C. McCormick, 
Guy R. Bigbee, Roy L. Christoph, A. C. Lyell, 
N. C. Smith, A. B. Baadsgaard, Thomas A. 
Pugh, J. Harold Lindblom, C. Holmes, E. S. 
Latimore, L. P. Morgan, Edgar Vassallo, W. 
B. McKean, J. B. McCracken, Leon Tallman, 
Harold H. Flick, Felipe L. Saldana, Werner 
Howald, W. W. Gaunt, Jr., H. S. Bradley, 
Oliver Amlie, Arthur Lussier, Arvid E. Koi- 
visto, J. V. Duncan, Robert Irving, John 
Pearce, R. Wright, Dr. Ing. Max Hausdorff, 
United States Radio DX Club, W. H. Boatman, 
A. H. Garth, J. Waters, Charles E. Roy, Harold 
J. Self, Morgan Foshay, C. D. Hall, William J. 
Vette, M. T. Cooke, L. C. Styles, P. H. Robin- 
son, Overton Wilson, Dr. F. C. Naegeli, Jack 
Cook, James L. Davis, Robert J. McMahon, R. 
Ferguson, Virgil Scott, H. Kemp, William 
Koehnlein, G. L. Harris, Douglas S. Catchim, 
Charles S. Potts, Charles Q. Williams, R. W. 
Winfree, Lynn Millburn, L. W. Sherwin, W. H. 
Moseley, Warren D. Carpenter, Abram W. 
Pierce, Harry W. Porn, Robert A. Hallett, 
Chester W. Mack, Arthur Hamilton, William 
Schumacher, J. G. Hampshire, J. C. Grambling, 
Francis D. Gilliland, O. S. Calvert, Thomas J. 
Weaver, Robert F. Gwinner, Charles D. 
Isaacson, F. L. Stitzinger, F. K. McKesson, 
Lino C. Herrera, M. Mickelson, Arthur White- 

771 

The World's 
Fines t 

Radio Receiver 

THE 19 -TUBE 
ALL -WAVE 

HOWARD GRAND 
It is a magnificent radio receiver with features 
fully a year ahead of the times. It has an alto- 
gether new type of Tone Control, High Fidelity, 
Band Spread tuning; .covers every broadcast, 
short-wave and long -wave band, has Adjust- 
able Sensitivity, a Choice of Selectivity, 20 
watt output, Best Oscillator for code reception, 
delayed Automatic Volume Control, Phono- 
graph Jack, Headphone Jack, and a new kind 
of dial and Band Indicator. Its operation is so 
quiet that you cannot tell whether it is turned 
on or off when it is not on a station. It is 
truly "The World's Finest Radio ". Yet it is 
surprisingly LOW PRICED. Write for Details. 

HOWARD 
1735 BELMONT AVENUE 
CHICAGO, ILLINOIS, U. S. A. 

HOWARD RADIO CO., Dept. RN 
1735 Belmont Ave. 
Chicago, Illinois, U. S. A. 

Send me FREE details on the Howard Grand 

NAME 

ADDRESS 
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Now -a high- powered- 

Radio Engineering 
Library 

-especially selected by radio specialists of 
McGraw -Hill publications 
-to gire most complete, dependable coverage 
of facts needed by all whose fields are grounded 
on radio fundamentals 
-arailable at a special price and terms. 
These books cover circuit phenomena, tube theory. net- 
works. measurements. and other subjects -give specialized 
treatment of all fields of practical design and application. 
They are books of recognized position In the literature - 
books you will refer to and be referred to often. It you are 
practical designer, researcher or engineer in any field 
based on radio you want the books for the help they 
give 

in en dredsi of 
of problems throughout the whole field 

of 

5 volumes, i70I pages, 20M1 Illustrations 
1. Everitt's COMMUNICATION ENGINEERING 
2. Terman'e RADIO ENGINEERING 
3. Cheffee's THEORY OF THERMIONIC 

VACUUM TUBES 
4. Hund's HIGH- FREQUENCY MEASURE -. 

MENTS 
5. Henney's RADIO ENGINEERING HAND- 

S BOOK 

30 days' examination. Special price. Monthly payments. 
S26.00 worth of books cost you only $23.50 under this 
offer. Add these standard works to your library now; pay 
small monthly Installments. while you use the books. 

I 
SEND THIS ON- APPROVAL COUPON 

McGraw -HIII Book Co., Inc. 
330 W. 42nd St., Now York, N. Y. 

I ¡end me Radio En,ineerine Library, 5 vole., for 10 days' exam- 
ination on approval. In 10 dove I nd $2.50. plus few rem, will 
poet nee. and $3.00 monthly till $23.50 iey id, or return hook, postpaid. 
(We pay bortnee on orders accompanied by remittance of first install- 

! ment.1 

Name 

IAddress 

City and State 

Position 

ICompany RN 636 

A 
HIGH 

FIDELITY 
NECESSITY 
High Frequency Tweeter for 
reproducing frequencies in the 
range 4,000 to 9,000 cycles. 
Small, compact, no field cur- 
rent or filter required. Excel- 
lent response obtainable with 
adequate radio and audio sys- 
tems. 

Two models available 
T -51 for use with radio 

0 
J -e C 

receiver dynamic speaker... 1 L 

er 
low 

$1 0.40 
er to low impedance lines. Y 

with transform- T-51-P 

Prices postpaid in United States 

The BRUSH 
DEVELOPMENT Co. 
1858 East 40th St., Cleveland, Ohio 

hair, Carl Scherz, N. A. Kay. Rudolf Stuber, 
Rein J. G. \-anOnuneren George Pasquale, 
H. C.. Chestnut. Arthur Leutenberg, Manuel 
Darin, Manuel Gomez, George T. Munz, Jesse 
E. Squires, W. Kempster, Jack bunlevie, J. R. 
Dunne, J. B. Canfield. Frank Campbell, Dalton 
Forth. Thursten Clarke, H. H. Parker, Fred 
C. Hickson. Freeman C. Ralph, Eugene T. 
Musser, Manuel E. Relances, Arthur B. Coover, 
Paul Byrns, James W. Sheppard, Ray Geller, 
Allyn M. Freese, Eddie C. /,ant, Forrest W. 
Dodge. M. Keith Libby, Walter W. \Vinand, 
Tolm E. Greene, Paul B. Silver, J. Ira Young, 

van J. Maloney, Ernest R. Reinster. R. 'Lewis 
Davenport, B. O. Reynolds, D. A. MacLeod, 
Arthur E. Holtman, James Brown. Leonard 
Theodore, T. J. Knapp. Ambrose McMullen, 
C. K. McConnan. W. B. Kinzel, John E. Moore, 
August T. Walker, Carl Schradieck, A. D. Ross, 
E. L. lklyers, R. H. Tucker, L. T. Lee. Jr., 
Frederick W. Cable, J. D. Buckley, Ralph B. 
Baldwin, Samuel J. Emerson, Walter J. Cham - 
hers, E. F. Bahan, Paul W. Dilg, R. Lawton. 
ltalo Amore, R. H. Tomlinson, William Harri- 
man, Kurt Sell, E. Kikutis, Dr. Alan E. Smith, 
C. H. Skatzes, Lewis F. Miller, Arthur Haylor, 
John C. Kalmbach, Jr., R. Stevens. George A. 
Sholin, Joseph H. Miller, Robert L. Young. 
G. C. Gallagher. Harold W. Bower, Duncan "I . 

Donaldson, R. B. Holmgren. 

British Television 
(Continued from page 728) 

secretary of the committee. Further on, 
the report recommended that ultra- short- 
wave image transmitters should be erected 
at elevated sites with antennae as high as 
possible. The committee believes that at 
least half the population of the British 
Isles could be served by ten stations of this 
type. 

Regarding the apparatus, the committee 
suggested that a television patent pool 
should eventually be organized. Baird 
Television, Ltd., and the Marconi -E.M.I. 
Company were favored in the report to 
supply essential equipment for the opera- 
tions of the London station where two 
systems, functioning alternately, will be 
employed. It is understood that the 
Scophony, Cossor and other firms will be 
permitted to bid along with Baird and 
Marconi -E.M.I. when additional stations 
are built outside the London zone. Initial 
transmissions from London will be on 6 
to 7 meters with synchronized sound on 
ultra- short waves. 

Sponsored television programs by adver- 
tisers were sort of frowned upon, but the 
B.B.C. has a bit of leeway on this point. 
It seems that direct advertising is banned, 
but the power granted in the B.B.C: s ex- 
isting agreement to accept certain types of 
sponsored programs should be applied to 
the television transmissions, the committee 
said. The committee opposed any rise in 
the present 10- shilling listener license fee 
and held that there should not, at the 
start, be any separate license for television 
reception. 

Reaction to England's television decision 
has varied. British television stocks im- 
mediately rose, but manufacturers of 
broadcast receivers came forward with the 
emphatic "warning" that television was 
still in an experimental stage and that it 
would be a long time before the present 
type of sound receiver would be obsolete. 
Lt.-Col. J. T. C. Moore -Barbazon, retiring 
president of the British Radio Manufac- 
turers Association, asserted that it will take 
years to develop the technic of television 
entertainment to the standard that radio 
broadcasting has attained and for that rea- 
son alone the present types of modern 
radio receiver will still be in popular use. 

Several British firms had been marketing 
television receivers for a long period pre- 
ceding the Government's television com- 
mittee report, but there had not been mass 
sales in view of the absence of a general 
program schedule. Baird's transmissions 
from Crystal Palace, London, have been 
satisfactorily received, it is said. 
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Summer Radio 
(Continued from page 727) 

Battery Operated Superhet for 
Camps 

Allied Radio has brought out the Knight 
5 -tube, 6 -volt, battery- operated superhet- 
erodyne, designed to work entirely off an 
ordinary 6 -volt storage battery. This set 

is suitable for use in camps, summer cot- 
tages and rural homes. It is an all -wave 
receiver, tuning from 18 to 555 meters. A 
built -in vibrator type power unit furnishes 
all required plate and grid voltages. The 
current drain from the storage battery is 
only 3 amperes. 

New Portable Marine Receiver 
The Freed -Eisemann portable set shown 

in the illustration is especially designed for 
use aboard small boats, using either 6 or 32 
volts power supply. The set is extremely 
compact and may be moved around from 
place to place as the occasion requires. A 

small motor generator for supplying 250 
volts d.c. to the plates of the radio tubes 
is an integral part of the receiver. The 
ship's power supply of either 6 or 32 volts 
direct current supply operates the motor 
generator and supplies filament current to 
the set. It is built into a waterproof Du- 
pont fabrikoid covered 3 -ply veneer carry- 
ing case. 

A Portable 3 -Tube Kit 
This compact a.c. -d.c. three -tube re- 

ceiver announced by Experimental Radio 
Labs. employs the following tube equip- 
ment: one 6D6, one 76 and a 12A7 type 
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tube. It has a wavelength range from 14 
to 550 meters, and the cabinet measures 
9 by 7% by 4% inches. The receiver is 
available either in kit form or completely 

wired ready for operation. They also have 
a 3 tube kit using this same type cabinet, 
for battery operation. 

The "Ham" Shack 
(Continued from page 732) 

210 type tube as a buffer- amplifier or 
doubler and uses a 211 type tube in the 
final amplifier. In place of the latter tube 
a 203 -A type tube might be substituted, 
but it will be found that the 211 is much 
easier to excite than the higher "mu" tube 
and therefore easier to handle. 

The components are laid out almost ex- 
actly as they appear in the schematic wir- 
ing diagram. The baseboard is 48 by 14 
inches. The crystal oscillator is mounted 
at the left, with the crystal itself placed in 
a convenient place so others of different 
frequency may be substituted with ease. 
The coil and condenser associated with the 
crystal circuit are mounted immediately in 
front of the tube. An ordinary plug -in 
type form is used for the crystal tuning 
circuit, providing a vertical mounting for 
the coil. Coupling to the buffer stage is 
provided through a 100 -mmfd. fixed con- 
denser which taps on the crystal oscillator 
tank circuit one -quarter of the total num- 
ber of turns from the plate end of the coil. 
This connects directly to the grid of the 
buffer- amplifier. The essential components 
of this stage are the tuning condenser, coil 
and neutralizing condenser. It will be 
noted a stator tank condenser is employed. 
This is used to facilitate all -band operation, 
as it simplifies neutralization by making it 
permanent for all bands once it is set. 
Also only two connections to the coil are 
necessary. This makes it possible to use 
"banana plug" mountings. The coils are 
wound on 2 -inch forms. Coupling to the 
final amplifier is accomplished by means 
of the "link" method. While this necessi- 
tates an extra tuning circuit, it provides 
greater efficiency in transfer of energy from 
the buffer- amplifier to the final amplifier 
by virtue of a better impedance match. 
The link coupling should consist of three 
turns wound about the buffer plate tank - 
and -grid coils for 160 -meter operation, 
two turns for 80- and 40 -meter operation 
and one turn if a 40 -meter crystal is used 
for 20 -meter operation. The link is coupled 
to a tuned circuit in the grid of the final 
amplifier. A high L -to -C (i.e., large coil 
and small capacity) is desirable in this cir- 
cuit. The number of turns and design of 
the coils is identically the same as the tank 
circuit in the buffer stage. 

Aside from the grid tuning, the re- 
mainder of the final amplifier stage is 
identically the same as the buffer -amplifier, 
except a coil and condenser designed to 
accommodate the higher power is pro- 
vided. The plate tank coil is one made by 

the Gross Radio Company of New York. 
They are available for the three most pop- 
ular amateur bands, i.e., 160, 80 and 40 
meters. A coil for the 20 -meter band is 
easily constructed. Switches are provided 
in the plate circuits of the buffer- amplifier 
and the final amplifier. This greatly fa- 
cilitates tuning. If the transmitter is to be 
used exclusively for telephone transmis- 
sion, it is possible to use automatic bias 
throughout. On the other hand, if c.w. is 
to be used, combination battery and re- 
sistor bias should be used on the final am- 
plifier. The 211 requires in the neighbor- 
hood of 260 volts, minus grid bias, for 
Class C operation, i.e., twice cut -off. There- 
fore, at least 135 volts of battery bias, used 
in conjunction with a biasing resistor, must 
be used in the final amplifier for this type 
of operation. Such a voltage will pro- 
vide complete cut -off when excitation is 
taken off the grid of the final amplifier 
by keying in the buffer- amplifier filament - 
center -tap circuit. 

List of Parts 
Cl, C2, C5, CS, C11, C12 -.002 mfd. fixed con- densers (Aerovox). 
C4, .0001 mfd. fixed condenser (Aerovox). 
C10, C13 -.002 mfd. fixed condensers (Aero- 
C3, CO-100 mmfd. variable (Cardwell Mid- wvay). 

ox, 5,000 volts). 

C7 -Split stator variable condenser, 150 mmfd. per section (Cardwell). 
C14 -Split stator variable condenser, 100 mfd. per section (Hammarlund double spaced). CG-50 mmfd. midget variable condenser (Ham - marlund). 
C15 -50 mmfd. variable transmitting condenser (Cardwell). R1- 25,000 ohms 10 watts. 
R2 -R4-100 ohms center tapped. R3- 50.000 ohms 10 watts. R5- 10,000 ohms 25 watts. R6- 10,000 ohms, tapped, 100 watts. R.F.C. 1 -Radio frequency choke coils (Na- tional receiving type). 
R.F.C. 2 -Radio frequency choke coil, trans- mitting type (National). 

Data on Coils 
160 METERS : Ll, 70 turns No. 22 DSC wire wound close on l% inch receiving coil form; L2, 60 turns No. 22 DSC wound on 2 inch form ; L5, 50 turns No. 22 DSC wound on 2 inch form; L6, 45 turns No. 14 wire wound on 3 inch form (Gross) ; L7, 15 turns No. 14 wire wound on three inch form (should be experimented with for best results) L3 and L4, three turns wound around enter of buf- fer plate tank and coupled to filament end of grid circuit of final amplifier. 

80 METERS: Ll, 30 turns No. 18 DSC wire wound close on 1% inch form ; L2, 35 turns No. 15 on 2 inch form ; LI, 35 turns on 2 inch form ; L6, 30 turns No. 14 on 2/ inch form; L7, 10 turns No. 14, 3 inch diameter; LI. L4, see text. 
40 METERS: Ll, 18 turns No. 18 DSC, l% inch diameter; L2, L5, 8 turns. No. 14 close wound 2 inches in diameter ; L6, 12 turns No. 14 wire spaced slightly more than the diameter of the wire; L7, same as 80 meters; L3 and L4, one turn. 
20 METERS: Ll, same as 40 meters, if 40 meter crystal is used; L2 and L5, 5 turns No. 14 spaced slightly on 2 inch form; LO, 7 turns 3/16 inch copper tubing twb inches in diameter and spaced about 3/16 inch be- tween turns. (Banana plugs are mounted in boles drilled through flattened ends; L3 and L4, one turn. 
All coils for Ll are tapped one -quarter the total number of turns from the plate end of the coil. It will be found that the antenna coil, L7, may vary somewhat depending on the type of antenna, length of feeders, etc. For additional information of types of antenna and methods of coupling for the various bands, the reader is referred to the articles in last month's issue of RADIO News. 

Annual Hamfest and Convention 
The Tenth Annual Hamfest of the Hud- 

son Division A. R. R. L., dinner and dance 
and short -wave radio exhibit will be held 
this year in New York City, May 25. 
(See Roy Neira for the exact meeting 
place.) 

The Lansdowne Hamfest 
The Lansdowne Radio Association, one 

of the oldest Radio Clubs in the country, 
will hold its 16th Anniversary Hamfest on 
June 1st, at Lansdowne, Pa. Fernand 
Causse, W3ECI, an old- timer, is chairman 
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MAKE MORE CALLS 
aid BIGGER PROFITS 

told9tete 
RI 
(7) 

TESTER 
N°720 

HERE is the tester that every 
serviceman needs for properly 

servicing radio receivers. The new 
Readrite No. 720 Tester enables you to make more calls per day at less cost per 
call -and make bigger profits because of its speed, its accuracy and its depend- 
ability. 

The new No. 720 unit operates faster . . . 
more efficiently and with less manipula- 
tion. It tests all resistances, continuities, 
voltages, current and capacities from the 
set socket by the reliable point -to -point 
method. And it is built to withstand severe 
field service. 

Two highly developed Vane -type AC and DC meters are incorporated into this 
new tester. They are simple in design and dependably accurate. The DC scales are 
15, 150, 300 and 600 volts, 15 -150 milliam- 
peres. AC scales 10, 25, 150 and 750 volts. 

Your Jobber Can Supply You . . . 
with the Readrite No. 720 Tester at Dealer's 
net price of only $15.00. Write direct for literature to 

READRITE METER WORKS 
154 College Avenue Bluffton, Ohio 

MAIL COUPON FOR CATALOG 

Readrite Meter Works, 
154 College Ave., Bluffton, Ohio 

Send me catalog on Readrite No. 720 Tester and folder proving Readrite leadership. 

1 

Name 

Address 

LCity :_ 
State 

J 
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RADIO MES -- 
AU RADIO RÈP-AÌR? WON( 

GUARANTEED 

Service Dealers! 
DO you know that this emblem stands for 

a bigger better business for you? Do 
you know of all the shop equipment National 
Union gives you, has given to thousands of 
your fellow service experts everywhere? Do 
you know about National Union business 
building helps and plans? Do you know why 
National Union means a 
more profitableradio service 
business? You can't afford 
not to find out all about Na- 
tional Union tubes and why 
theyare sold bymore service 
men than any other make. 
Find out! Send the coupon! 

National Union Radio Corporation of N. Y. 
570 Lexington Avenue, New York City 

Send me your free book "Merchandising Radio Service" and tell me about free shop equipment. RN -635 

Name 
Street 
City 

Mail 
the 

Coupon 
Now 

State 

7 -TUBE SHORT 
WAVE RECEIVER 
The finest short wave equip- 
ment that can be built. The 
CRYSTAL FILTER CIRCUIT, 
controlled by a variable knob 
on the front of the set, gives 
absolute one signal selectivity 
-without affecting sensitivity! 
PLUS the drastic reduction of 
man -made static. It is revolu- 
tionary! Write for details. 

THE HALLICRAFTERS. INC. 
3001-H Southport Ave., Chicoso, U. S. A. 

im SKY -RIDER 

The new and revised edition of "Auto Power" with all the ten 
original specifications and ten new ones is now off the press. Convert 
old generators into A. C. and D. C. generators and motors with 
voltages of 6 to 400 volts, for power, light, welding, and radio 
operation. Create new generators adaptable for home, automobiles, 
or trucks. They can be driven by fan belt, wind or water. This 
book, with complete illustrations, tells you how easily and econom- 
ically these changes can be made. Also instructions for rewinding 
auto armatures. 350 definitions of electrical terms, etc. Already 
used and endorsed by thousands. Price $1.00 postpaid. 
AUTO POWER Dept. A 414 S. Hoyne Ave. Chicago 

WORLD FAMOUS 
INTERNATIONAL DX 

3 -tube AC -DC ALL -WAVE 
Co mpiete kit with 
built pester, 
4 coil i5-220 meters 
and diagram. 

Wired, extra 1 25 
3 matched tubes 2 25 Wired, extra 1 25 Broadcast coil O 75 Electric or battery tube, each.. 1,00 

! Excellent foreign reception 
Metal cabinet 3 95 Earphone 1 50 

THE LITTLE CHUM 
Single tube AC- DC- Battery all -wave, 

kideeer,bed 
ho April issue. Complete 

t, with cabinet, 3 coil 40-500 rooters, 
instructions, diagram 

Send 10e in 
Stamps for 
Data, Dia- 
grams, etc. 

4.99 

EXPERIMENTAL RADIO LABS., 168 Washington St., NEW YORK, N. Y. PORTABLE 
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of the committee in charge of the event. 
A number of door prizes ranging from 
valuable pieces of apparatus to vacuum 
tubes, including a year's subscription to 
RADIO NEWS, will be offered. It is expected 
that a large number of Eastern amateurs 
will attend the event. The Association's 
address is 16 North Wycombe Avenue, 
Lansdowne, Pa. 

The Service Bench 
(Continued from page 763) 

other hand, it touches the frames (the in- 
dividual pictures), the result will be a low - 
frequency "flutter." In some sound -heads 
the slit can be adjusted by moving the 
aperture plate horizontally, thus centering 
the slit in the sound -track. In other sys- 
tems, the rollers, guiding the film, are 
shifted laterally, to center the sound -track 
over the aperture. The aperture slit should, 
of course, be at right angles to the length, 
of the film (parallel with the lines on thee_ 
frequency film). It is also desirable to 
check the rotational adjustment while fo- 
cusing the optical system. The slit within 
the lens tube (which cannot be seen) 
must parallel the slit in the aperture plate. 
If the lens barrel is rotated slightly, so 
that the slit within the lens tube does not 
parallel that iri the sound aperture, the pat- 
tern of the lines on the cardboard (the 
optical system being slightly out of focus, 
so that these lines exist) will be distorted 
as shown in Figure 3 -E. The lens tube 
should be turned until the lines are of 
constant width and horizontal, and the 
focal adjustment then corrected as out- 
lined above. 

If the sound -head is badly out of ad- 
justment, it may be necessary to check and 
recheck these settings several times. Dirt, 
oil and wax will collect in the aperture slit 
and on the front lens of the lens tube, 
making cleaning and inspection desirable 
every week or more often in cases of un- 
satisfactory reproduction. As soon as ex- 
citer lamps turn black on the inside, they 
should be replaced, as this is a warning 
that their usefulness will shortly be termi- 
nated, if left in the sockets, with an em- 
barrassing return to silent pictures! Care 
should be observed to burn them at the 
rated voltage only. Excessive current will 
shorten their usefulness all out of propor- 
tion to the overload. 

The "volume" output of both sound- 
heads should be equalized. This is usually 
effected by varying the polarizing voltages 
on the respective photocells. Adjustment 
should be made with two reels of the same 
picture in both projectors, as recordings 
differ in output levels. Change over the 
sound from one projector to the other, 
making the necessary adjustments until the 
volume from both projectors is the same. 

Photoelectric cells should be replaced 
once a year. After about three months of 
service the effective response has usually 
dropped to around 25 percent of the origi- 
nal sensitivity. If used cells are stored in 
the dark, they can be employed in emer- 
gencies, as, when so kept, they have a ten- 
dency to recuperate. 

Service calls on sound projectors are 
usually a matter of unsatisfactory opera- 
tion, complete failure, or routine. Minor 
faults can usually be traced to weak P.E. 
tubes, poor optical alignment, dirty lens 
and aperture, or battery trouble in the 
case of a system depending on this source 
of power. A pipe -cleaner, dipped in Car - 
bona or commercial carbon tetrachloride, 
will do a satisfactory cleaning job between 
the excited lamp and the photocell. Dirt 
in the gap of the dynamic speakers may 
cause low volume and distortion. In in- 
stances of total failure, the first check is 
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to note whether the exciter lamp is burn- 
ing and if the light is reaching the film. 
Again dirt or a burned -out lamp may be 
at fault. Upon eliminating the optical 
system as the source of trouble, the ampli- 
fier is the next suspect. If the monitor 
speaker operates, but the stage speakers 
are dead, the voice coils and field supplies 
are obviously in line for examination. If 
a phono pick -up is used for incidental 
music, it should be employed in an effort 
to establish the probable limits of the dif- 
ficulty. Change P.E. cells -and test bat- 
teries if used. Different sound systems 
have different change -over devices, which 
should be checked carefully. 

Most emergency service work can be 
avoided by periodical, routine and thorough 
examination about once every thirty -two 
shows. The entire system, from exciter 
lamp to speakers, should be checked and 
tested. Tube prongs and all switching de- 
vices, faders, etc., should be cleaned. The 

hotocell socket, as well as the prongs, 
ust be scrupulously clean. Batteries, es- 

pecially on the photocell, should be re- 
placed when a 45 -volt unit drops to 35 
volts. 

THIS MONTH'S SERVICE 
SHOP 

Just to substantiate our preaching in the 
May issue to the effect that the business 
end of servicing is as important as the 
technical angle, Roger J. Hertel, of Clay 
Center, Nebraska, sends us the accompany- 
ing photo shown in our heading this month 
and which shows his well -planned service 
shop. The shop equipment is standard 
and complete -even to the necessary power 
supply for 32 -volt radios. The individual 
panels are cut from 3- by 9 -foot sections 
of beaver -board, and can be removed indi- 
vidually by unscrewing the moldings. We 
haven't seen a neater layout -and the same 
goes for the official arrangement. A full 
set of manuals are in view -not to men- 
tion the adding machine, which we hope 
Mr. Hertel found it necessary to install as 
the profits began piling up. 

Using Cathode Rays 
(Continued from page 744) 

A frequent error in the adjustment of a 
linear sweep is to set the sweep frequency 
at a rate greater than the frequency of the 
observed voltage. In this case the spot 
traverses horizontally before the observed 
cycle has completed, with the result that a 
multiple trace is seen. Pattern 7 illustrates 
the trace caused by sweeping at a 180 cy- 
cles while attempting to observe a 60 cycle 
voltage. 

Therefore it must be born in mind that 
the number of cycles which will be viewed 
on the screen depends upon the ratio of 
the observed frequency to the sweep rate. 
This ratio must be an even multiple, and greater than one. Multiple traces occur 
while securing adjustment, but they are 
not useable. 

The above notes should make clear the function of the apparatus and the actual 
circuit connections for test so that the re- 
sulting patterns may now be considered. 

In most measurements, the voltage ap- plied to the horizontal deflecting plates is known as the sweep voltage. In the previ- 
ous paragraph the action of the linear or saw -tooth sweep has been described. In some measurements, a sinusoidal voltage is applied to the horizontal plates as was done in the construction of Patterns 8 to 12 and as will be done in some of the subsequent patterns. When this is done the sweep voltage is referred to as a harmonic or sinusoidal sweep. 

It should be noted that in many measure- 
ments the use of the harmonic or linear 
sweep yield the same information if the 
pattern can be properly interpreted. In 
many cases, however, the linear sweep 
yields patterns which are more easily in- 
terpreted, though in other types of measure- 
ments there is little choice in the selection 
of the proper type of sweep voltage. 

An important application of this equip- 
ment is in observation of the performance 
of public address amplifiers and speech 
amplifiers for use with radiophone trans- 
mitters. 

In examining performances of the ampli- 
fier, it will be convenient to use for input 
potential to the amplifier, a variable fre- 
quency audio oscillator, although, much 
may be learned by the use of 60 -cycle line 
voltage to drive the amplifier. A simple 
potentiometer will serve to reduce the volt- 
age of the source to the proper level for 
the amplifier. The cathode -ray tube is 
connected to the high end of the poten- 
tiometer thereby securing sufficient voltage 
for good horizontal deflection when the 
linear sweep is not used. 

Public address amplifiers should have a 
resistor connected across the output trans- 
former secondary, of the same value as the 
normal load. In this way the input volt- 
age to the amplifier can be increased to a 
point where distortion is apparent as ob- 
served in the cathode -ray tube and the 
voltage or current in the output resistor 
measured, from which the true undistorted 
output can be calculated. 

Speech amplifiers used to modulate Class 
C stages, should likewise be connected to 
their modulated stage, or to an equivalent 
resistance. 

With these circuit arrangements made, it 
is possible to secure oscillograph patterns 
and to determine the significance of the 
various forms. 

At low values of input and output with 
the Circuit B, it will be possible to observe 
undistorted waves such as Pattern 5 or 6. 
The actual number of cycles observed will 
depend on the ratio of the sweep fre- 
quency to the test frequency, as previously 
mentioned. Should the pattern appear as 
a form not readily recognizable as a sine 
wave, it may assist to alter its proportions 
by adjustment of the horizontal or vertical 
amplitude controls on the oscilloscope un- 
til the pattern has suitable relationship of 
length to width to allow easy interpreta- 
tion. This same adjustment will be found 
helpful in studying nearly all patterns. 

When the harmonic sweep is used, hav- 
ing the same frequency as the signal, the 
undistorted condition for the amplifier will 
be one of those shown in Patterns 8 to 12 
inc. If the input and the output of the 
amplifier are exactly in phase, the straight 
line of Pattern 8 will result. Varying de- 
grees of phase relationship will produce the 
succeeding patterns. 

It will be recalled that in a perfect 
amplifier, the phase of the signal voltage 
reverses or alters by 180 degrees with each 
stage of amplification. In the average 
amplifier this condition is altered by the 
presence of coupling transformers or con- 
denser reactances, so that this condition 
does not actually exist. Were this not the 
case, Patterns 8 or 12 would indicate the 
undistorted condition dependent upon the 
number of stages embodied in the ampli- 
fier. Phase relationships in an amplifier 
for public address or speech amplification 
in a transmitter, are not the most im- 
portant consideration. 

The important thing is to be able to 
recognize the Patterns 8 to 12 inclusive, 
as being one and the same thing as far as 
wave distortion is concerned, but having 
different phase displacements as a sec- 
ondary consideration. 

775 

A remarkable new unit, electrically and 
mechanically far in advance of anythir,g 
of its kindlever offered before. It over- 
comes the drawbacks of ordinary ganged 
condensers when used in Short Wave 
Receivers, combining electrical design 
of exceedingly low -loss characteristics, 
with a rigidity and accuracy of con- 
struction that is comparable to that 
found in a fine microscope or a tool- 
maker's lathe. 

Has 20 -1 ratio pre -loaded worm -gear 
drive in enclosed die -cast gear housing; 
3$" steel rotor shaft on 4 ;insulated 
bearings. Rigid 180° S.L.F. type Con- 
denser sections with rotorisections sepa- 
rately insulated with Steatite- Isolantite, 
are mounted directly on gear housing; 
Micrometer Dial has 50 divisions and 
makes 10 revolutions in covering tuning 
range, reading directly to 1 part in 500. 
Numbers every 10 divisions on dial 
rotate with it but change automatically 
every revolution. Quality -not price, 
comes first in every detail of this out- 
standing unit. 

List Price (subject to 40% discount when 
purchased through an Authorized NA- 
TIONAL DISTRIBUTOR), PW -1, Sin- 
gle Section, $13.50; PW -2, Two Section 
$17.00; PW -3, Three Section, $20.50; 
PW -4, Four Section $24.00. 

USE COUPON 
BELOW 

National 
Cam 

p an Y, Inc. Gentlemen: Malde 
n' Massas Massachusetts 

new ceto ¡e 

Address ........;1ió8 pot h. 

RN-6-35 

www.americanradiohistory.com

www.americanradiohistory.com


776 

Get Into a Line 
Where There's 
Action -Every Day - 
And a Payday Every 
Week -You Be the Bossl 

Right now while hundreds are look- 
ing for work where there isn't any, 
the radio service field can use 
trained men. With the proper 
training and the necessary equip- 
ment, you can enter this field and make a comfortable liv- 
ing. We include with our course this modern set ana- 
lyzer and trouble shooter without any extra charge. This 
piece of equipment has proved to be a valuable help to 
our members. After a brief period of training, you ran 
take the set analyzer out on service calls and really com- 
pete with "old timers." We show you how to wire 
rooms for radio -install auto sets -build and install 
short -wave receivers -analyze and repair all types of 
radio sets -and many other profitable jobs can be yours. 
'Teaching you this interesting work is our business and 
we have provided ourselves with every facility to help you 
learn quickly yet thoroughly. If you possess average in- 
telligence and the desire to make real progress on your 
own merits, you will be interested. 

ACT NOW -MAIL COUPON 
Start this very minute! Send for full details of our plan 
and free booklet that explains how easily you can now 
cash in on radio quickly. Don't put it off I Write to- 
day! Send Now! 

Analyzer & 
Resistance 
Tester - 
Latest 
Design - 
Yours With- 
out Extra 
Cost 

r 
RADIO TRAINING ASSN. of AMERICA 
Dept. RN 56,4513 Ravenswood Ave., Chicago, lit. 
Gentlemen: Send me details of your Enrollment Plan 
and Information on how to learn to make real money 
In radio quick 

Name 

Address 

La" State J 
...for Immediate Delivery 

The NEW patterson P8.12 

56 Features ... including 
2 Stages Pre - Selection 
3 Stages I. F. Amplification 
Accurate Logging Band Spread 
(15 inches on 75 meter band) 

. also Patterson selector -band dial; mod- 
ulation and R meter; newly designed coils 
with new type switch, lowering amount of 
dielectric loss and skin effect in tuned 
circuit . . . and dozens of other desirable 
features. 

Net Delivered Prices 
Complete -absol utelynothing else to buy 
PR -12 Crackle cabinet without crystal $82.00 
PR -12 Crackle cabinet with crystal.. 87.90 
PR -12 Console without crystal 99.65 
PR -12 Console with crystal 105.55 

(Chassis also available) 

Shipped Prepaid 
If us pe 
accomfull panpies 

rcha 
your order 

NEW "MARINE" 100 Watt Phone -C.W, 
T R A N S M I T T E R 

Built -in cathode ray oscilloscope for both 
trapezoidal and envelope figures; high 
fidelity audio -channel. Frequency response 
30 to 10,000 cycles -!- or - 13i D. B.; and 
other special features. Send stamp for 
descriptive folder. 

MARINE RADIO COMPANY 
formerly L. L Marine & Electric Co. 

W2GOT W2GRQ 
163 -16 Jamaica Avenue Jamaica, New York 

CABLE ADDRESS "ELECMARINE 
NEWYORK" 

Crystal Filters 
(Continued from page 735) 

40.2 wX10-14 
Ch = farads (3) 

Figure 5 shows impedance curves, (A) 
being that for the crystal alone. The point 
fe, where the curve crosses the abscissa, 
is the resonant frequency of the crystal. 
Incidentally, a single crystal is incapable, 
when used as a band -pass filter, of passing 
a band width greater than about .7 percent 
of the mean band frequency -1225 cycles 
at 175 kc! 

But putting a small inductance in series 
with the crystal, the point of resonance is 
moved down to fa and a new point of 
resonance is established at f.-curve (B). 
The crystal alone exhibits an anti -resonance 
at f0, and by adding an inductance in par- 
allel to the crystal, additional anti -reso- 
nance points are established at fa and fe- 
curve (C). This latter condition also 
shows an intermediate resonance at fe, the 
point of resonance for the crystal alone. 
The fundamental crystal resonance fe and 
the anti -resonance fn can be found in terms 
of the crystal dimensions in centimeters: 

10° 
fe = (4) 

3.68 X 

ft = 1.0035 fe (5) 
A consideration of the above remarks 

concerning the curves of Figure 5 will in- 
dicate a possible method of attack for the 
problem of broad -band filters. From the 
curves it can be seen that inductance in 
series with the crystal has the effect of 
lowering the point of resonance of the 
crystal and introducing a new point of 
resonance somewhat higher. An induc- 
tance in parallel with the crystal main- 
tains the original point of resonance and 
establishes anti -resonances corresponding to 
the points of resonance of the crystal and 
inductance in series. If the inductance is 
varied, the upper point fa is shifted with- 
out appreciably changing the position of 
fs. By adding capacity in parallel with 
C,, the inverse effect obtains, i.e., the upper 
point of resonance is moved closer to fe 
without changing fa. 

The proper design of filter networks, however, 
involves more than a simple combination of a 
crystal with a series or shunt inductance and 
capacity. As in all filter design, terminating im- 
pedances are of great importance, and must be 
considered; along with lattice type networks. The 
references previously cited (1 and 2), may be 
consulted profitably for excellent discussions of 
the lattice network and its derivation from the 
more familiar ladder type. 

Most radio men are familiar with the networks 
used as filters in power supply units. These take 
the form of what the telephone engineer calls 
a T or a II network; to the power engineer the 
T and II are, respectively, the star and delta 
circuits; These networks are illustrated in Fig. 
6. Examination of this diagram will show the 
existence of a certain relationship between the 
elements of each of the two networks. The 
equivalence between the T network of Fig. 6 
(A) and the II network, Fig. 6 (B), is shown 
by the expressions appearing on the latter figure. 
In structures like these the series and shunt im- 
pedances can be determined from a knowledge of 
the open- circuit and the short -circuit impedances 
of the network measured from either end. 

In order that there shall be no loss occasioned 
by a mismatch of impedance at the junction of 
these networks and other portions of a circuit, it 
is necessary that the network be terminated in 
such a way that at either junction the impedances 
in both directions are identical. This is equiva- 
lent to stating that the image impedance at either 
end is the geometrical mean of the open and the 
short circuit impedances of the network as meas- 
ured from that end. If there is an impedance 
miss -match there will be a loss, known as the 
reflection loss, which, in decibels, is given by"; 

Zs -i- Zr 
201ogio (6) 

V 4Z0Zr 
in which Zs, the impedance of the source, is not 
equal to Zr, the impedance of the receiving cir- 
cuit. 

These T and II networks are the simplest 
forms of filter structures. In actual filters, of 
course, the impedances indicated in the diagram 
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are made up of various series or shunt combina- 
tions of coils and condensers; and, obviously, 
these coils and condensers add a certain amount 
of resistance to the filter circuit. 

The effect of putting a coil or a condenser in 
series with or in shunt to a crystal was pointed 
out earlier. A consideration of these remarks 
and of the curves which accomp$nied them will 
show that by selecting the proper value of coil or 
condenser the points of resonance and anti - 
resonance of the crystal can be shifted about at 
will. 

Consider, then, a T section made up of crystals 
and condensers. The physical structure might 
assume the form shown in Figure 7(A); the elec- 
trical equivalent will be that of Figure 7(B). 
This structure, or any other of the ladder type 
comprising crystals and condensers alone, has 
certain very definite limitations; these are such 
that only three types of filters are possible. While 
these three types are band pass filters, the maxi- 
mum band width which can be passed is only 
about the same as for a single crystal filter such 
as is used for sharply tuned i.f. systems in cw 
receivers. As was mentioned in the preceding 
article, this is about 0.7 per cent of the mean 
band frequency. 

These restrictions, i.e., type of section and band 
width, can be eliminated by use of the lattice type 
filter section. This network in its general form, 
and its equivalence to the previously discussed 
ladder type networks are shown in Figure 8. It 
might be of interest to point out here that t' 
lattice network of Figure 9 is the only netwc,. 
which will pass with no attenuation all frequen- 
cies from zero to infinity; as is quite obvious, 
the only change throughout this entire frequency 
range (0 -8 )is a phase shift of 180 degrees. This 
is evident when one considers that for d.c. (zero 
frequency) the path is 1- 2- 3- 4 -5 -6; while for in- 
finite frequency (where the coils are assumed to 
be of infinitely high impedance) the path is 
1- 5- 4- 3 -2 -6. 

To the lattice type network can be applied a 
theorem which is of the utmost importance in 
filter design, namely, the bi- section theorem of 
A. C. Bartlett, discussed in the Philosophical 
Magazine (London) volume 4, number 24, No- 
vember 1927. This theorem provides a means 
for concentrating all of the resistance in the ele- 
ments of a filter circuit in the terminal resis- 
tances of the filter network. Between sections of 
the filter the resistances can be combined with 
others to make a constant resistance attenuator 
of the same impedance as the filter section. In 
the case of the resistance inherent in a coil in 
the series arm of the filter, this can be added 
to the terminal resistance by putting a shunt re- 
sistance between the sections; for a coil in the 
lattice (shunt) branch it is done by placing an 
appropriate series resistance between the sections. 
When it is remembered that resistance in the coils 
of the ordinary filter adds a loss which varies 
with frequency, and hence destroys the sharp- 
ness of cut -off of the filter, the advantage of re- 
moving the coil resistance from the calculation at 
once becomes obvious. The only effect which the 
resistance has, under these new conditions, is 
that of adding a certain amount of attenuation, 
which does not vary with frequency, to the filter. 
This principle is illustrated in Figure 10, in 
which the equivalence of the networks is shown; 
C and D of the figure being the inherent re- 
sistance of coils which are assumed to be a part 
of the A and B branch impedances. 

Metal Tubes 
(Continued from page 729) 

the corresponding glass -envelope tubes. This 
pin is connected to the shield and the cor- 
responding socket contact should be 
grounded. 

The metal envelope is a more efficient 
radiator of heat than glass. The construc- 
tion of the tube has been greatly simpli- 
fied, due to the elimination of the "stem." 
The leads come up through the bottom 
end -plate and make shorter, sturdier sup- 
ports possible. This helps to minimize 
microphonism and reduces the internal ca- 
pacity. In fact, the tubes will oscillate at 
higher frequencies than their corresponding 
glass -envelope types. 

The construction of the tube is simpler 
and different from the method now em- 
ployed. The shell is made of iron 1/50 
inch thick. The construction is started 
with the bottom end plate; it looks some- 
what like the cover of a salt shaker. In 
order to bring the leads through this plate, 
small eyelets of a special alloy are welded 
into the holes. This alloy, "Fernico," con- 
sisting of iron, nickel and cobalt, has the 
same expansion coefficient as glass ; it was 
developed especially for the metal tube. A 
small glass bead with a wire passing 
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through it is fused into the eyelet. The 
entire cylinder (forming the tube) is 
welded into the end -plate by a very heavy 
electric current, around 20,000 amperes, 
flowing only 1/20 of a second. This time 
is sufficient to weld the tube all around. 
A thyratron controls the timing in this 
process. After pumping, the tubes are 
sealed electrically. 

In order to "clean up" the tube, the 
usual high- frequency inductor coil cannot 
be used because of the metal shell. In- 
stead, the tube is simply heated to red 
heat by means of a gas flame. 

Metal tubes have been on the market in 
Europe for some time. The "Catkin" tube, 
made in England, is of a different con- 
struction; its envelope constitutes the anode 
and is therefore at high potential. A sec- 
ond shield is then necessary to safeguard 
against shocks or shorts. These new Amer- 
ican tubes are constructed differently and 
are considered a great improvement; the 
outside shell is the shield and is at ground 

otential. No further tube shield is re- 
quired ; moreover, the shielding is much 
more efficient, due to closer spacing be- 
tween the shield and the elements. 

The tubes, the first standard American 
all -metal tubes, are not yet available on 
the market. They will make their first 
appearance in the new all -wave line of 
General Electric sets. They are not inter- 
changeable with present glass tubes, due 
to the different construction of the socket. 
The ten types now planned for production 
all have 6.3 -volt filaments. 

Following are the tentative characteristics of six types of these metal tubes as supplied by RCA manufacturing company who will manufacture 
the tubes for the General Electric company and others. These six types are the 6A8, pentagrid 
converter; the 6C5, a detector amplifier triode; the 6D5, a power amplifier triode; the 6116, a twin diode; the 6J7, triple -grid detector am- 
plifier; and the 6K7, a variable -mu, triple -grid amplifier. 

6A8 
Heater voltage (a.c. or d.c.) 
Heater current 
Plate voltage ' 

Screen voltage (G3 and G5) 
Anode -grid voltage (G2) 
Control -grid voltage (G4) 
Total cathode current 
Maximum overall length 
Maximum diameter 
Base 

6C5 
Heater voltage (a.c. or d.c.) 
Heater current 
Plate voltage 
Grid voltage 
Plate current 
Plate resistance 
Amplification factor 
Mutual conductance 
Maximum over all length 
Maximum diameter 
Base 

6D5 
Heater voltage (a.c. or d.c.) 
Heater current 
Maximum over all length 
Maximum diameter 
Base 

6.3 volts 
0.3 ampere 
250 max. volts 
100 max. volts 
200 max. volts 

-3 min. volts 
14 max. ma., 

3% in. 
1 % in. 

small 8 -Pin 

6.3 volts 
0.3 ampere 
250 max. volts 

-8 volts 
8 nia. 

10,000 ohms 
20 

2,000 micromhos 
2 % in. 
1% in. 

small 6 -Pin 

6.3 volts 
0.7 ampere 
3% in. 
1)/sin. 

small 6 -Pin 

As Single -Tube Class A Amplifier 
Plate voltage 
Grid voltage 
Plate current 
Plate resistance 
Amplification factor 
Mutual conductance 
Load resistance 
Undistorted power output 

275 max. volts 
-40 volts 
31 ma. 

2,250 volts; 
4.7 

2,100 micromhos 
7,200 ohms 

1 .4 watts 
As Push -Pull Class AB Amplifier 

(Two Tubes) 
Plate voltage 300 max. volts 
Grid voltage (fixed bias) -50 volts 
Plate current (per tube) 23 ma. 
Load resistance 

(Plate to plate) 5,300 ohms 
Power output 5 watts 

6H6 
Heater voltage 6.3 volts 
Heater current 0.3 ampere 
Voltage per plate, a.c.(RMS) 100 max. volts 
Output current, d.c. 2 max. ma. Maximum overall length 1% in. 
Maximum diameter 1 % in. 
Base small 7 -Pin 

6J7 
Heater voltage 
Heater current 
Plate voltage 
Screen voltage (G2) 

Grid voltage (GI) 
Suppressor (G3) 

Plate current 
Screen current 
Plate resistance 

Amplification factor 
Mutual conductance 
Maximum overall length 
Maximum diameter 
Base 

6K7 
Heater voltage (a.c. or d.c.) 
Heater current 
Plate voltage 
Screen voltage 

Grid voltage 
Suppressor 

Plate current 
Screen current 
Plate resistance 
Amplification factor 
Mutual conductance 
Grid voltage (for Gm.= 

10 micromhos) 
Grid voltage (for Gm.= 

2 micromhos) 
Maximum overall length 
Maximum diameter 
Base 

6.3 volts 
0.3 ampere 
250 max. volts 
100 volts 
125 max. 

-3 volts 
Connected to cath- 
ode at socket 

2 ma. 
0.5 ma. 

Greater than 1.5 
megohms 

Greater than 1,500 
1,225 micromhos 

3% in. 
1% in. 

small 7 -Pin 

6.3 volts 
0.3 ampere 
250 max, volts 
100 volts 
125 max. 

-3 volts 
Connected to cath- 
ode at socket 

7.0 ma. 
1 .7 ma. 
0.8 megohm 

1,160 
1,450 micromhos 

-35 volts 

-42.5 volts 
3% in. 
1% in. 

small 7 -Pin 

Testing a S.W. 
Converter 

(Continued from page 753) 

listing given herewith shows the stations 
tuned in during this period, omitting many 
of the more common ones. 

Kc.- Meters Call 
15370 
15140 
15123 
15040 
13340 
13200 
12396 
12000 
11720 
11720 
11710 
10330 
9600 
9590 
9580 
9570 
9565 
9510 
9428 
7072 
6900 
6750 
6447 
6375 
6275 
6160 
6150 
6130 

;6120 
6112 
6110 
6100 
6085 
6072 
6042 
6030 
6030 
6030 
6012 
6000 
5984 
5860 
5850 

19.5 
19.8 
19 
19.9+ 
22.4+ 
22.7 
24.2 
24.9 
25.6 
25.6 
25.6 
29.0 
31.2 
31.2+ 
31.3 
31.3 
31.3d- 
31.5 
31.7+ 
42.2 
43.4+ 
44.5+ 
46.5+ 
47.0 
47.8 
48.7+ 
48.7+ 
48.9+ 
49 

49.0+ 
49.0+ 
49.1+ 
49.2+ 
49.3+ 
49.6+ 
49.7+ 
49.7+ 
49.7+ 
49.8 
49.9+ 
50.1 

50.6+ 
51.2+ 

HAS3 
GSF 
HVJ 

-REI 
YVQ 
VPD 
CTIGO 
RW59 
CJRX 
YV5RM0 
HJ4ABA 
ORK 
CT1AA 
VK2ME 
VK3LR 

wUBI 
VK3ME 
COH 
VP6YB 
HI3C 
JVT 
HJIABB 
YV4RC 
HJ3ABF 
CJRO 

GERC 
PKYDA2 
YV2RC 
GSL 
HJ4ABL 
I2R0 
OER2 
HJIABG 
HP5B 
VE9CA 
YV6RV 
HJ3ABH 

TGX9 
HJ4ABE 
YV5RM0 

Location 
Budapest, Hungary 
Daventry, England 
Vatican City, Rome 
Moscow, U.S.S.R. 
Maracaibo, Venez.. 
Suva, Fiji Islands 
Paredo, Portugal 
Moscow, U.S.S.R. 
Winnipeg, Canada 
Maracaibo, Venez. 
Medellin, Colombia 
Ruysselede, Belgium 
Lisbon, Portugal 
Sydney, Australia 
Lyndhurst, Victoria, Aus. 
Springfield, Massachusetts 
Bombay, India 
Melbourne, Australia 
Havana, Cuba 
Barbados, B. W. I. 
La Romana, D. R. 
Nazaki, Japan 
Barranquilla, Col. 
Caracas, Venez. 
Bogota, Colombia 
Winnipeg, Manitoba 
Caracas, Venezuela 
Kuala Lumpur, F. M. S. 
Bandoeng, Java 
Caracas, Venez. 
Daventry, England 
Manizales, Col. 
Rome, Italy 
Vienna, Austria 
Barranquilla, Col. 
Panama City, Pan. 
Calgary, Alberta 
Valencia, Venezuela 
Bogota, Colombia 
Moscow, U.S.S.R. 
Guatemala City 
Medellin, Colombia 
Maracaibo, Venez. 

A study of this list shows that the con- 
verter and this medium sensitive receiver 
provided all that could be desired in the 
way of short -wave sensitivity. While ex- 
tensive tests were not made with the less 
sensitive t.r.f. receivers listed above, it is 
probable that they would have brought in 
practically all of the stations shown in the 
accompanying list. Certainly the Atwater 
Kent provided more sensitivity than could 
be used and the Scott and Motorola re- 
ceivers would, of course, have done like- 
wise. 
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we've been 
TOLD 

Our TUNG -SOL 

tube business 

for the second 

year was twice 

as large as it 

was the first 

year that we 

handled this 

fine quality 

tube. 

(Signed) 

SHRYROCK 

RADIO CORPN. 

Penn A.C. 

Bldg. 

Phila., Pa. 

Other Tung -Sol retail 

partners are also 
finding that the best 

quality tubes build 

larger sales be- 
cause they give 
greater satisfaction 

... another big rea- 

son why service men 

and set owners will 

do well to choose the 

tubes that are set: 

and circuit tested be. 

fore they leave the 

Tung -Sol factory. 

TUNG-SOL 
`Jow.-g lote radio 9u(lei. 

TUNG -SOL RADIO TUBES, Inc., Newark, N. I. 
Atlanta, Boston, Charlotte, Cleveland, 
Chicago, Dallas, Detroit, Kansas City, 

Los Angeles, New York 
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V.ie 
e. 

(*/*i/Resistor 
7 9! 

No use doing a nose -dive under the service 
bench -or digging into a bunch of old ciga- 
rette tins for that umpthy -ump ohm resistor. 

get this new CENTRALAB HANDY RESISTOR RACK that's FREE with an assortment of 40 CENTRALAB RE- 
SISTORS. 
You'll like the way you can instantly "spot" 
just the resistor you're looking for . or 
tell just what resistance values are missing. 

Free! 
CENTRALAB 

HANDY FIXED 
RESISTOR 

RACK 
15 x 9% inches ... sturdy 
steel and includes an 
R M A Color Chart in 
FULL COLORS. 

New! Centralab Volume Control Guide 
The new CENTRALAB VOLUME CON- 
TROL GUIDE is now out . better than 
ever before . much new dope . . . ask 
your jobber for a copy. 

MAIL COUPON NOW! 
CENTRA LAB 
900 E. Keefe Ave., Milwaukee, Wis. 

Please send me information about your spe- 
cial deal which includes a FREE HANDY 
FIXED RESISTOR RACK. 

NAME 

ADDRESS 

CITY STATE 

MY JOBBER IS 
R. News 

RADIO 
IN 10 WEEKS ATCOYNE 

The great Coyne Shops in Chicago have a world -wide 
reputation for training ambitious fellows for this 
big -pay field in only 10 weeks. Then they get behind 
you to assure success by giving YOU life -time employ- 
ment service. By my new plan YOU can take advan- 
tage of their wonderful method of learning -by -doing 
NOW -no need to lose time and money while you 
strive and save to raise the necessary tuition. 

I WILL FINANCE 
YOUR TRAINING 
You can get your training first -then 
I'll give you overa yearto payme back 
in small monthly payments starting 
60 days after your required training 

t period Mover. If you will writetome 
at once I will send you complete de- 
tails of this sensational new plan, to- 
gether with the Big Free illustrated 
Book telling all about COYNE and 
how many earn while learning and training you can get 
book study 01;61( 
there without 

{r 
uselesstheory. . C 

COYNE RADIO & ELECTRICAL SCHOOL 
500 S. Paulina Street, Dept. A5 -3 K, Chicago, Illinois 
I MR. H. C. LEWIS. President 500 S. Paulina St., Dept. A5 -3K, Chicago, 111. 

rI 
me the 

me how 
FREE Illustrated gated Book on nRADI000YNE 

and emd 

NAME I 
ADDRESS 

ViY STATE -------- Elm -mom - lama' ...J 

All- Purpose Tester 
(Continued from page 739) 

have a desirable characteristic of indicating 
R.M.S. values, whereas sensitive d.c. in- 
struments indicate average values which are 
lower than R.M.S. values by the ratio of 
1:1.11. This characteristic suggests that 
some means must be provided for correct- 
ing the sensitivity of the meter between 
the a.c. and d.c. values, to take care of this 
ratio between R.M.S. and average values. 
It might be well to state here that the 
ratio 1:1.11 may be modified by the elec- 
trical characteristics of the rectifier unit, 
or of other circuit elements. This correc- 
tion is effected by means of a series ca- 
pacitor and parallel capacitors, which have 
the effect of reducing the total impedance 
of the circuits for measuring a.c. values, 
so that more current is permitted to pass 
through the meter movement than is the 
case when using the tester for d.c. measure- 
ments. 

A "current density" characteristic mani- 
fests itself in the form of an increase in 
rectifier resistance with a decrease in elec- 
trical load and must be taken into consid- 
eration in designing a universal tester, thus 
accounting for the departure from a linear 
scale in the usual rectifier instrument. The 
effect of the current density is reduced, 
however, by the usual multiplier resistors 
as used in the rectifier type a.c. voltmeters. 
A table has been compiled (Table I) to 
show the current and corresponding resis- 
tance values. Let us suppose, for example, 
that we want to use an instrument recti- 
fier, which has the tabulated characteristics, 
in a 5 -volt circuit, with a meter which re- 
quires a current load of 1 milliampere for 
full -scale deflection. Since we must in- 
crease the current by the ratio of 1:1.11, 
as explained above, we must decrease the 
multiplier resistance by the same ratio; 
that is, we must divide 5000 ohms (1000 
ohms per volt) by 1:1.11, which leaves us 
a multiplier resistance value of 4500 ohms, 
500 ohms of which is included in the recti- 
fier, as indicated in Table I. At a half - 
scale meter deflection the rectifier resis- 
tance will increase about 260 ohms (from 
500 to 760 ohms), so that the total cir- 
cuit resistance will increase from 4500 to 
4760 ohms. This is an overall increase of 
5.8% as contrasted with an increase of 
52% in the rectifier resistance. This illus- 
trates the minimizing effects of multiplier 
resistors on the rectifier errors, but an 
error of 5.8% is too much for the 5 -volt 
range, and some means must necessarily 
be devised for reducing this error. 

In the design of the a.c. potential -mea- 
suring functions of the Model 385, it was 
found advantageous to minimize the "cur- 
rent density" characteristic of the instru- 
ment rectifier by using a series capacitor 
(Cl, Figure 3) for the low range as a 
multiplier reactor, instead of using a mul- 
tiplier resistor. This arrangement consti- 
tutes an impedance circuit wherein the 
capacitive reactance is about 90 degrees out 
of phase with the meter and rectifier re- 
sistance. The adjustment of the 5 -volt 
a.c. range of each tester is accomplished 
by adjusting the capacity Cl until the 
meter needle deflects to the full -scale posi- 
tion with an applied 5 -volt a.c. potential. 
The resultant impedance is 3890 ohms as 
represented by the triangle of Figure 4, in 
c hich the resistance value is 500 ohms for 
the rectifier and 300 ohms for the meter, 
or a total of 800 ohms. Now, if the resis- 
tance is increased by 260 ohms, as described 
above, the impedance is increased by only 
50 ohms, from 3890 to 3940 ohms; this 
value representing the square root of the 
sum of the squares of 1060 and 3800. An 
increase of 50 ohms in 3890 ohms is only 
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1.3% when a capacitive multiplier is used 
as contrasted to an increase of 5.8% when 
a resistive multiplier is used. Thus the 
readings are made to conform very closely 
to uniform scale distribution for practically 
all measuring requirements. The multiplier 
capacitor also serves to isolate a.c. from 
d.c. measuring functions; in other words, 
the meter will not register a.c. potentials 
when the switch is in d.c. position and vice 
versa. The capacitors which parallel the 
multiplier resistors serve to calibrate the 
25 -volt and higher a.c. ranges by by -pass- 
ing enough current to conform to the form 
factor ratio of about 1:1.11. 

The power transformer which is utilized 
in this tester provides the potentials indi- 
cated in Figure 5 to accommodate the dif- 
ferent values of unknown electrostatic and 
electrolytic capacitive values, thereby con- 
stituting the capacity- measuring functions 
of this tester. A tapped resistor is used 
for the dual purpose of a shunt and series 
resistor with respect to the rectifier an 
meter. A fuse in the primary circuits it 
an effective safety element against possible - 
shorted capacitors. One side of the a.c. 
potential is applied to one of the a.c. input 
terminals of the rectifier and to one side of 
R1, while the other side of the a.c. poten- 
tial (approx. 9.5 volts) is connected di- 
rectly to the "Mfds. Common" pin -jack 
terminal. 

The analyzer cable circuit of the Model 
385, as indicated in Figure 6, are espe- 
cially interesting because of their associa- 
tion with the new 8 -pin socket for the 
new metal vacuum tubes (described else- 
where in this issue. -The Editors). While 
there have been many rumors of the advent 
of such tubes, there has been no definite 
announcement, until the present time, of 
the actual terminal and socket details, so 
that the design engineers of testing equip- 
ment could incorporate facilities for the 
accommodation of 8 -pin tubes. This is 
probably the first tester to be announced 
for complete tests of all 8 -pin tubes and 
circuits. 

It is interesting to observe the clever 
scheme which has been developed by the 
manufacturer of these new tubes, whereby 
one socket can be used for the accommo- 
dation of 4 -pin, 5 -pin, 6 -pin, 7 -pin and 
8 -pin metal tubes. This is accomplished 
by equally dividing the 360 -degree pin 
circle by 8, making the angular separation 
of the pins exactly 45 degrees or multiples 
of 45 degrees. With this arrangement, a 
7 -pin "metal tube" will fit into the 8- 
contact socket, leaving one contact blank; 
a 6 -pin "metal tube" will fit into the same 
socket, leaving two blank spaces, and so 
on down to the minimum number of pins. 

This design feature of the new metal 
tubes will greatly simplify the use of test- 
ing equipment, and all of the advantages of 
this new socket design are incorporated in 
the tester described here, for "free refer- 
ence point" analyzing. 

Each of the analyzing circuits is pro- 
vided with a circuit -breaking twin jack 
which keeps the circuit closed until two 
pin plugs are inserted. The use of such 
jacks eliminates the necessity for using 
push- button switches to open the circuits 
for current measurements, thereby enabling 
automatic current measurements. The ter- 
minal arrangement enables the connection 
of other elements, such as "pick -up" de- 
vices, microphones, headphones or grid 
leaks, for numerous special tests. 

The flexibility of the open switchboard 
arrangement of the circuit terminals is 
illustrated in the elimination of the use of 
troublesome adapters for output measure- 
ments, as it is only necessary to connect 
the desirable a.c. voltmeter range across 
the plate and cathode circuits, with the 
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analyzing plug inserted in the power out- 
put stage of a radio while the tube is 
placed in the proper analyzer socket. The 
capacitor Cl (in Figure 3) effectively 
blocks the d.c. plate potential so that the 
meter registers only the a.c. component 
of the output signal. 

By the use of a .5 mfd. (or larger) ca- 
pacitor, which is installed in the analyzer 
between "top cap" and cathode circuits, a 
by- passing effect is provided to prevent 
the setting up of an oscillatory condition 
in sensitive circuits. A careful study of 
Figure 6 indicates that the cable con- 
ductors, pin -jack terminals and switches 
are designated according to the new sim- 
plified pin numbering system and that, 
when the analyzing plug is inserted in a 
radio socket, the circuits of that socket are 
extended to the analyzer panel for any 
measurement desired, so that it is unnec- 
essary to remove or dismantle a radio 
chassis in order to gain access to the cir- 

its for point -to -point tests, as is necessary 
h the usual multi -purpose meter. 

Power Output 
(Continued from page 740) 

characteristics for the tube under consid- 
eration. Once the three curves are ob- 
tained, find the operating point on the 
Eg - Ee curve. This is the point, on this 
curve, where E and I. intersect. Call this 
point "q." 

From the discussion in Part I, we know 
that the next step is to find the load line. 
We know, furthermore, that the load line 
will pass through q. There are an infinite 
number of lines answering this requirement, 
so we must find a method of eliminating 
all except the one whose slope gives the 
optimum load resistance. 

Following Figure 2, we can set down 
certain general conditions for this line. It 
will be a straight line, passing through q 
and sloping to the right. We can assume 
that if it is extended to the left of q, it 
will cut the Eg = 0 curve at some point 
which we will call x. We can also assume 
that as it is extended to the right of q, it 
will cut the E, - 2Ee curve at some point 
which we will call y. These points, x and 
y, correspond to Imax and I,,,;,,, respec- 
tively. The slope of this line determines 
the value of the load resistance. We must 
find the slope that will give a load resistance 
for maximum power output and not more 
than 5% second harmonic distortion. One 
possible way would be by following a "cut - 
and -try" method, but this is very tedious. 
A further analysis of the requirements will 
help simplify the process. The total length 
of the load line will be xy. It can be 

xq 11 
shown that for 5% distortion, -=- 

qy 9 
It remains, therefore, for us to find a 
straight line, xqy, such that xq - 1.22 qy. 

The best practical way to do this is to 
make a "power output rule" or "distortion 
rule." Such a device consists essentially 
of a double -scaled ruler with a zero near 
the center. Both scales are marked off in 
arbitrary units from 1 to 10. The units 
on the left scale are 1.22 as large as the 
units on the right. If such a rule is not 
available, you can make one following the 
outline in Figure 3. 

To use the rule, place the zero point on 
q. Then rotate the rule in a horizontal 
plane until a position is found such that 
the distance xq and qy reads the same on 
each scale. (Be sure to have the longer 
scale to the left of q.) When such a po- 
sition is found, draw the line xqy. This is 
the load line for 5% distortion. 

To find the value of RL, extend the load 

line to the point where it cuts the current 
and voltage axes. Divide the voltage on 
the zero current axis by the current on the 
zero voltage axis. This gives RL. It should 
be noted that this is the a.c. value of RL. 
If RL is a pure resistance, the a.c. and d.c. 
values are the same. If RL is the primary 
of an an output transformer, the value of 
RL, obtained from the above method, is 
the impedance the transformer should have 
over the frequency range concerned. 

In practice there is one condition which 
slightly limits the universal use of the 
method outlined above. The value of E, 
chosen should not exceed the recommended 
maximum plate dissipation of the tube. If 
the value of la chosen indicates that the 
plate is being overheated, this value should 
be arbitrarily lowered to a safe value by 
increasing the grid bias. The R.C.A. en- 
gineers point out the fact that such a re- 
adjustment of the grid bias will be found 
necessary for the 45 and 2A3 type triodes 
when used above 180 volts. 

The Oscillator 
(Continued from page 741) 

good reading is obtained sin the output 
meter. (In the case of automatic volume 
control receivers, the lowest signal possible 
should be used, so that the operator will 
be sure he is working below the a.v.e. 
level.) Then, using an insulated screw- 
driver, the trimmer condenser on the de- 
tector stage section of the variable con- 
denser is adjusted for a maximum reading 
on the output meter. 

The trimmer on the preceding condenser 
section is then adjusted in the same man- 
ner. This procedure should be carried out 
step -by -step back to the first radio -fre- 
quency tube with constantly increasing out- 
put indications. If the output meter goes 
off scale, the oscillator attenuator should 
be adjusted to lower this reading. The 
receiver volume control should be kept at 
a maximum to obtain the most accurate 
results. After adjusting all the trimmers, 
it is wise to go back and again readjust 
each trimmer for exact resonance. 

The receiver dial should next be rotated 
to approximately the 1000 kilocycle posi- 
tion and the oscillator tuning control again 
adjusted until a maximum reading is indi- 
cated by a peak deflection on the output 
meter. Using a piece of fibre rod or similar 
device, the sections of the slotted end 
plates that are in mesh with the stationary 
plates on the detector gang section of the 
tuning condenser should be bent in or out 
and the deflection on the output meter 
noted. These slotted sections are provided 
for alignment adjustment at intermediate 
points on the broadcast band and should 
be adjusted for maximum output at this 
point. This procedure should then be re- 
peated on each of the gang sections, work- 
ing back to the first radio -frequency tube. 

This same procedure should be repeated 
at approximately the 600 -kilocycle setting 
on the dial, this time bending the addi- 
tional slotted sections of the end plates 
that have moved into mesh due to the ro- 
tation of the receiver dial. Again the 
trimmer condensers should be left un- 
touched, as they have little effect at this 
point. When this procedure is followed 
with reasonable care, using insulated tools 
to eliminate body capacity, the set should 
be well aligned and ready for service. 

Many receivers of the tuned- radio -fre- 
quency type also have neutralizing adjust- 
ments. These adjustments have an im- 
portant bearing on the operation of the 
receiver, and should in all cases be made 
after the trimming of the condenser gang. 
To neutralize the receiver, the antenna and 
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FOR THOSE WHO 
DEMAND THE 
FINEST THE 

FLer TEST SET 

DEALERS and servicemen who 
are equipped with Triplett Mas- 

ter Units can handle every ser- 
vicing operation quicker and more 
accurately than ever before -no 
matter how difficult or complicated. 
Nothing has been spared to make 
the ,1205 Test Set an outstanding 
instrument for present -day and 
future needs. 

TRIPLETT MASTER TEST SET, NO. 1205 
INCLUDES: 

No. 1200 Volt -Ohm - Milliammeter, DC scales read- ings: '/s to 1,000 volts (2,000 ohms per volt) -20 microamperes to 250 milliamperes -0 to 3,000,000 ohms. AC scale readings: 1 to 1,000 volts. Capacity charts furnished. Dealer's net price, w 
unit only ` v 
No. 1210 Tube Tester. Contains the most efficient short check known. This unit incorporates an im- proved load control which places the proper load on the tube under test. The new and exclusive circuit in this tester is approved by leading tube engineers, embodying every essential for a dependable emission test of tube values. Dealer's net $L0.0o price, unit only 
No. 1220 Free- Point,Tester. Makes all series or parallel meter connections to the set 
sockets. Dealer's net price, unit Q 
only 8.3 3 
No. 1230 All -Wave Signal Generator. Frequencies 
100 KC to 18 Megacycles. Perfect attenuation. Modulated or unmodulated. Dealer's $15.33 net price 
No. 1205. Complete with above-four $ v1 3 3 units in case. Dealer's net price.... 
Triplett Interchangeable Master Units make pos- 
sible different combinations of test equipment to suit every servicing requirement. These units can 
be used as furnished, or placed in convenient port- 
able cases that hold one, two, three or all four units. 

YOUR JOBBER CAN SUPPLY YOU 

TRIPLETT ELECTRICAL 
INSTRUMENT CO. 

145 Main Street Bluffton, Ohio 

r° °MAIL TODAY FOR DETAILS'-- - 
Triplett Electrical Instrument Company 
145 Main Street 
Bluffton, Ohio 
Gentlemen: 
Please send your latest literature. I am patticularly 
interested in receiving information on Triplett Instru- 
ment No. 1205. 

Name 

Address 

City State 
L 
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NOISE WON'T BOTHER YOU in your S.W. 
Listening Post if you own a Browning 35! 
A new All -wave Receiver with the remarkable TOBE 
TUNER that assures you round- the -world reception with 
the clarity and strength of locals! Especially designed 
for S.W. Listening Post Observer who appreciates the 
importance of actually getting high signal to noise ratio. Featured editorially by practically every radio publica- tion- praised by engineers and jobbers the country over- 

SERVICEMEN! 
Servicemen -get our remarkable money making plan telling how to build, sell and install the Browning All- 
Wave Receiver, utilizing customers' present cabinets! 
They SAVE MONEY . . and you make a big Profit, 
too) List Price -$66.50. (TOBE TUNER as separate 
unit . . . $31.00.) Get full circuit diagrams, list of parts, an special discounts all sent ABSOLUTELY 
FREE. Write your favorite jobber. If he can't supply 
you, write direct to Tobe Deutschmann Corp., Dept. F -10, 
Canton. Mass. 

(Export Dept.: 105 Hudson St., New York.) 

Better Foreign 
Reception 

is assured by the 
RCA World -Wide Antenna! 

Greatly reduces man -made interfer- 
ence on short waves, and enables you 
to get more foreign stations! 

Your radio will give amazingly bet- 
ter performance with an RCA World - 
Wide Antenna! $6 plus installation. 

The De Luxe RCA World -Wide 
Antenna reduces man -made interfer- 
ence on all wave lengths, both foreign 
and domestic. $7.50 plus installation. 

Ask your radio service engineer or 
dealer for a Certified Installation of the- 
Noise-Reducing RCA World -Wide 
Antenna. And write for booklet, 
"Antenna Facts ". 

RCA PARTS DIVISION -DEPT. N 
RCA Manufacturing Co., Inc. 

CAMDEN, N. J. 

ground terminals of the radio set should 
be connected respectively to the high out- 
put and ground posts of the oscillator. 
The output meter should be connected as 
before and both the oscillator approxi- 
mately 1000 kilocycles. 

The first radio -frequency tube should 
then be removed and either a dummy 
tube (one with the filament burned out) 
should be placed in the socket, or, if the 
receiver is an old one having bayonet type 
sockets, a slip of paper wrapped around one 
of the filament prongs of the particular tube 
used in this socket so that it will not heat 
up when replaced. With the oscillator and 
receiver controls at maximum settings, a 
signal should be indicated on the output 
meter, but of course it will be a low value, 
due to this particular tube not functioning. 
The neutralizing trimmer associated with 
this tube is then adjusted to show a zero 
or minimum signal on the output meter. 
This adjustment will be most critical with 
the set full on. 

When the first tube has been put in 
working condition again, the same proce- 
dure should be carried out with the sec- 
ond radio- frequency tube. 

O. J. MORELOCK, JR., 
Radio Engineering Division, 

Weston Electrical Instrument Corp. 

S.W. Reception 
(Continued from page 745) 

There has also been in the past a great 
room for improvement in coil- changing de- 
vices and although the past few months 
have seen some great strides on perfecting 
this purely mechanical device, some of them 
still seem to have a tendency to eventually 
become noisy, or inoperative. For real 
DX, many of the dyed -in- the -wool DX'ers 
and amateurs still prefer plug -in coils, 
which give really satisfactory service, but 
at the best are a nuisance when it is de- 
sired to make a rapid change from one 
wave -band to another. Eventually we will 
see perfected coil- changing devices generally 
adopted which will at one time make all 
plug -in coils obsolete. 

Most all -wave receivers now employ 
some kind of a device for locating the 
exact peak of an incoming signal. This 
sometimes takes the form of a neon shadow 
which moves as the dial crosses an in- 
coming signal. Others appeal to the ear 
instead of the eye and are in the form 
of beat oscillators which produce a whistle 
which becomes low pitched or vanishes en- 
tirely as the exact peak or point of reso- 
nance is found. This is a big help in locating 
new stations but it also has its disadvantage 
and it is often difficult to distinguish a 
weak signal above the noise level of the 
set. Many of the visual indicators are all 
right in principle but are not sufficiently 
sensitive to operate on a weak station 
where you need them most. There are 
exceptions to all of these statements but 
I am writing critically or where I think 
improvements will be made. The all -wave 
set of the future will, therefore, auto- 
matically tune an incoming signal to the 
exact peak desired. Two or three years 
ago it was said that no all -wave receiver 
could be calibrated over the entire range 
of frequencies with any degree of satis- 
faction. What should have been said was 
that it "Had not been done -Yet," be- 
cause at the present time several receivers 
really show a good degree of calibration 
over the entire spectrum which is adequate 
for ordinary use. However, not far in the 
future we shall see all -wave receivers that 
will possess such a degree of exact calibra- 
tion- that any known frequency will be 
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located almost instantly with a very small 
percentage of error! Easy location of im- 
portant short -wave stations on a receiver 
will do much towards making for a uni- 
versal popularity for the high frequencies. 

Very definite progress has been made in 
the way that short -wave signals are re- 
ceived under fair conditions. Short -wave 
reception in the past was a difficult propo- 
sition at best and never really enjoyable 
for entertainment purposes. Now short- 
wave programmes can be really enjoyable 
all the way through, with good tone quali- 
ty, little fading and almost perfect under- 
standability. In the future foreign reception 
will be almost as reliable as local recep- 
tion and only limited by such especially 
adverse weather conditions that no signals 
can be received at all. 

A Tri -Band Set 
(Continued from page 731) 

it will be necessary to cut the lead between 
the grid resistor of the first audio stage and 
the ground, and insert a 1 %, 3 or 4% volt Alk 
bias on the 19 tube. 

Switch S2, when closed makes a poten- 
tiometer out of the regeneration control. 
When the switch is open, the control be- 
comes a series variable resistance. The set 
will work both ways but one method may 
give slightly better results than the other. 
When turning off the receiver, this switch 
should be opened so as not to place a drain 
on the B- batteries. 

The receiver described above is not in- 
tended to be used with a doublet antenna 
system. The resistor "T" pad in the an- 
tenna circuit is designed especially for the 
elimination of "dead- spots" and body ca- 
pacity effects and is effective only when 
used with the grounded antenna. The 
doublet type can be used, however, if a 
suitable method of coupling is utilized. An 
"H" pad, or better still a coupling coil, 
will do this effectively. 

The author would be interested in hear- 
ing (in care of RADIO NEws) from readers 
who build the little receiver and to learn 
of the results obtained with it. 

List of Parts 
Ci- Hammarlund Midline Midget variable 

condenser, 80 mmfd. 
C2- Sangamo fixed condenser, 100 mmfd. 
C3- Sangamo fixed condenser, 2000 mmfd. 
C4 -Small adjustable condenser, neutraliz- 

ing type 
C5- Bypass condenser, 1 mfd. paper type 
C6, C8- Cartridge condensers, .01 mfd. 

400 V. type 
C7- Sangamo fixed condenser, 250 mmfd. 
L1, L2 -Grid and tickler coils. (See Fig- 

ure 2) 
R1, R2 -Fixed resistors, 300 ohms 
R3-400 or 500 ohms 
R4 -3 megohms 
R5, R9- 75,000 ohms 
R6, R10-1 megohm 
R7 -15 ohm rheostat 
R8- Potentiometer, insulated shaft type, 

100,000 ohms. (If potentiometer has 
switch attached the p.p. switch illus- 
trated is not required) 

SW1 -3 point inductance switch (see Fig- 
ure 2) 

SW2- s.p.s.t. switch (see R8 above) 
One 6 -prong Eby isolantite socket and 

one 5 -prong wafer type bakelite socket. 
One piece sheet aluminum, size 6 by 10% 

inches (for panel) 
One piece sheet aluminum, size 7 by 14 

inches (for chassis) 
One piece 1 -inch bakelite tubing, 2% 

inches long 
Dial, tubes, knobs, batteries, necessary 

hardware, etc. 
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free !- 
100% SHORT -WAVES 
52 Pages -50 Hookups 
ALL ABOUT: Xmitting 
and Receiving Antennas, 
Bandepreading, Receiving 
Foreign Stations, Xmitting 
tubes. HOW TO BUILD 
"19" Twinplex. 5 and 10 
Meter Xmitter, "203 -A" 
X mi tter, Bands Dread Doerle 
Set. How To Get Started 
in Short Waves, etc., etc. 
Send yostenrd with name and 
address. Treatise sent by return a" 

l RADIO TRADING CO. New York oily 

RADIO SERVICING 
Residence course, 6 months, modern methods, new courses, special work 

on service equipment and superheterodyne servicing; instruction on public address systems, photo cell and cathode ray tubes included. Other courses obtainable: Radio Engineering -9 months; Marine Radio -6 months; Morse telegraphy -6 months. School est. 
74. All expenses low. Catalog free. 
DGE'S INSTITUTE, Eleventh St., Valparaiso.lnd. 

:K(iZ a&iiGi/J 

9,502 PERSONS DIED OF CANCER LAST 
YEAR IN NEW YORK CITY ALONE 

9,502 In one year And this in a single city! 
We are fighting incessantly to cut down this fearful toll. To do this we need your co- operation. 
Cancer can often be cured if treated properly in the early stages. 

You can co- operate. (I) Have a medical examination at least once a year Urge your friends to do the same. (2) Buy and use the Committee's labels on your packages. We will gladly send you a supply at the rate of 20 for $1.00. 
We ask for both your money and your interest . That this year same of View thoasmlds may be saved. 
You are cordially invited to attend the Committee's Exhibit at the Hotel Plaza, New York, from May 14 to 20. Admission is free. 
A new pamphlet "Highways of Health" trill be ready for distribution this spring. 

For pamphlets and further information write or 'phone to: NEW YORK CITY CANCER COMMITTEE 
150 EAST 83D STREET, NEW YORK Telephone: RHinelander 4 -0435 If a resident outside Greater New York write: American Society for the Control of Cancer, 

New York 

FREE! 
Radio Data Book 

with 
5 issues RADIO NEWS at $1. 

Only a few hundred copies re- 
main of the famous 136 -page 
RADIO DATA BOOK which 
gives complete building data on 
over 30 different receivers, trans- 
mitters, servicing devices, an- 
tenna tuners and hearing aids - 
in addition to much -needed 
information on aerial, noise - 
elimination and ground systems 
and short -wave reception aids. 
Get your free copy now by 
subscribing for five issues of 
RADIO NEWS at $1. (Canada 
$1.25- Foreign $1.50). 

Dept. 356 

RADIO NEWS 
And Short Wave Radio 
461 Eighth Ave., New York, N. Y. 

V. D. Calculations 
(Continued from page 738) 

but an easier method is at once obvious. 
We draw a vertical line through P, giving 
us point S, and connect S with U, then 
TR - VW. The proof is as follows: 
VW PW SR TR -. The first and 
U01 

- 
PO, S01 U01 

last expressions show that VW = TR. 
Therefore, if we make the line TR equal 5 
milliamperes, or simply draw a horizontal 
line through 5 milliamperes, intersecting the 
line US in the point T, the abscissa 
01R - 56 volts of point T will give us 
the voltage across R1 and across the load; 2R - 144 volts the voltage across R2, 
WR = 7 milliamperes the current in R1 
and VR - 12 milliamperes, the current in 
R2; every question is, therefore, answered. 

We had chosen 5 milliamperes as an ex- 
ample, but it is obvious that the construc- 
tion holds true for any value of load cur- 
rent, so that the line US can justly be called 
"load characteristic" of the voltage divider 
12,122. As a further example, the diagram 
shows that for a load current of 10 milli- 
amperes, for instance, the voltage across 
R1 or the "load voltage" would be 32 volts, 
the current through R1 -4 milliamperes, 
the voltage across R2 - 168 volts and the 
current through Re - 14 milliamperes. 

If the line US is extended downward, it 
crosses the vertical through 02 in the point 
Z. It is then 02Z - O2Q, because 

0_Z UZ 0,2 :I -QO 
PS US 01S PS 

The "load characteristic" of a voltage di- 
vider R1R2 is therefore very simple to find: 
make 01U equal the current that resistor 
R, would pass if connected alone across the 
supply voltage; in a similar manner, 02Z, 
the current that R1 would pass under the 
same condition; then UZ represents the 
"load characteristic," giving all correspond- 
ing load voltages and currents. If besides 
the load characteristic the individual cur- 
rents through R1 and R2 are of interest, 
the two lines for R1 and R2 must be 
drawn, and in that case it is recommended 
to find the point S rather by projection of 
intersection point P than by drawing 02Z 
downward. With the first -mentioned con- 
struction, better use can be made of the 
available amount of cross -section paper, 
thus increasing the accuracy. 

The advantage of this solution of the 
voltage- divider problem is its extreme 
flexibility, combined with the fact that it 
shows the influence of all factors at once. 
We had started out to find the load char- 
acteristic of a given pair of resistors, but 
we can now reverse the problem. From 
the construction it is apparent that to 
every load characteristic belongs a certain 
pair of resistors. 

Let it be required, for instance, to find 
a voltage divider across 250 volts to supply 
the screen voltage to three a.v.c. controlled 
58 type tubes and that it has been estab- 
lished that the combined screen currents 
fluctuate between 3 and 9 milliamperes. 
With 3 milliamperes the screen (or load) 
voltage should not exceed 100 volts, and 
with 9 milliamperes it has been found per- 
missible that the voltage drops to 85 volts. 
The two points, namely, 100 volts, 3 milli- 
amperes and 85 volts, 9 milliamperes es- 
tablish our desired load characteristic. 
(See Figure 4.) This gives us points U 
and S ; we connect now point U with the 
250 -volt point on the voltage scale, this 
line representing the resistance R2; this 
resistance must be such as to pass 43 milli- 
amperes (- 0111) at 250 volts - 250/.043 - 5820 ohms. To find resistance R1 we 
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FREE! You owe it 
to yourself 

fo write today for a copy 
of this BOOKLET. 

Just what does the Power Factor rating really mean in the con- densers you buy? 
What is the truth and the 

whole truth about leakage claims - capacity and voltage ratings? 
As serviceman or amateur, how can you be SURE you are getting 

the most filtering, the best per- formance for the least money? 
These and many other bother- _ some condenser questions are clearly explained in our new free booklet illustrated above. It will show you that we not only claim Sprague 

condensers are best -but explain exactly how we PROVE it! Write for a copy. 

SPRAGUE PRODUCTS CO., 
North Adams, Mass. 

=PRAGUE 
CONDENSER 

SPRAGUE 

ME Made Right ¡'g00" "LI Priced Right 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111 

MEN WANTED -SELL RADIOS 
SPARE TIME -BIG PROFITS 

Since 1921 I have sold radios through trained radio men. Not the type of "price cutting" radios generally sold in stores but radios of a quality which only radio men can appreciate. 
I need more men in my organization, men who actually know radio values because no other could ever sell my quality of radio. Give me your spare time . . . evenings, and I'll show you radios which will sell ... wih a simple demonstration. 
I'll guarantee that any eight -year -eld child can actually tune in the European stations on my $23.90 six tube. It's one thing to tune in London but . . quite another to tune them in as . . . easy as any local and . with real volume. 
I' make all sizes, a . . 5 tube super at $16.95 with 10 RC selectivity to 12 tube radios in cabinets of 11/4 inch solid walnut. My line is complete, 2 volt air cell operated, 6 volt no "B" batteries, 32 volt, and in "AC" from five to twelve tubes and all of a Quality you can sell and . . . make friends. 

Complete Auto Radio $17.95 
Here is a radio which service men can make a real profit on . . easy to install . . . easy to service. Five tubes 

. three gang condenser . . . . g o o d tone . remote con- trol . can furnish plates for dash mounting . , a quality radio you can sell and recommend. I know the radio service man's problem. There is real money to be made if . .. you get lined up right, but it never will be with the regular lines on which prices are slashed . just where you least expect. 11íy prices are never cut. 
Send for fine illustrated literature and price list. You'll lad both very interesting . today. 

J. MATESON BELL 
Incorporated 

Dept. A -3, 308 W. Randolph St. Chicago 

NEON 
TATTELITE 

TESTER 
"Tells the Tale" 

Tests for blown fuses, conden- 
sers, or resistors, r.f. peaks and 
wave length, polarity, open 
circuits, live lines, defective 
spark plugs. etc. 100 uses - 
pocket size. With instructions -postpaid, a $1.00 bill. 

Send 10c for catalog of other Tattelites, Instrument, Air- 
craft and High voltage Littel- 
fuses, Radio Fuses, Mtgs. etc. 

LITTELFUSE LABS. 
4521 Ravenswood, Chicago, ILL 
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WHEN CHOOSING 
A RADIO SCHOOL 

RCA Institutes, with its reputation 
firmly established by 26 years ser- 
vice, is an institution recognized as 
an important factor in the radio 
industry. 

Whether elementary radio prin- 
ciples or advanced subjects, sound 
applications, mathematics or prac- 
tical radio engineering, RCA In- 
stitutes is prepared to give you the 
instruction you need. 

Resident Schools at New York and Chicago 
Modern Apparatus and Laboratory 
Equipment- Conveniently Located 
-Day and Evening Classes - 
Tuition Rates $3 to $10 Weekly. 

Extension courses for home study 
on convenient "no obligation" plan. 
Examination and technical advisory 
services. Free post -graduate prac- 
tical training at resident school with 
modern equipment under instruct- 
ing engineers. 

Write for Catalog. 

RCA INSTITUTES, Inc. 
Dept. RN -35 

75 Varick Street 
NEW YORK 

1154 Merchandise Mart 
CHICAGO 

Recognized Standard in Radio Instruction Since 1909 

MARLO PRESENTS 
A COMPLETE 15 WATT 
SOUND SYSTEM 

That Cannot Be Dupli- 
cated at Twice the Prices 

ll$ WATT 
iR OEILtAt3LE 

,fG,yG/LCd.Q- v <at,e/fte^ 

INCLUDING 
The standard Mario class "A" prime 4 stage 
15 watt amplifier. 

2 11 -inch heavy duty super dynamic reproducers. 
1 standard large.si.e chromium plated double button microphone. 
1 Beautiful full length adjustable floor stand. 
l Complete microphone input $4195 tags for to control LESS Aeration. -TUBES Price Complete as illustrated 

MARLO RADIO PRODUCTS 
16 Hudson St. N. Y. C. 

lieti Rad 
Radio Tubes 

DEPENDABLE LONG LIFE 
THE KEN -RAD CORP., Inc., Owensboro, Ky. 

could extend US downward, but since we 
like to know the individual currents, we 
establish point P by going perpendicularly 
up from S until it intersects the line UO2. 
Now draw the line Oil", which intersects 
the vertical through 02 at 57 milliamperes; 
R1 is therefore 250/.057 = 4390 ohms. By 
drawing verticals through the original 
points of the load characteristic, we see 
that with a 3- milliampere load the currents 
through R2 and Rl will be 25.8 and 22.8 
milliamperes respectively, with the desired 
voltage of 100 volts across R1; at 9 milli- 
amperes load current and 85 volts, the 
currents through R. and R. will be 28.4 
and 19.4 milliamperes respectively. 28.4 
milliamperes will also be the maximum cur- 
rent drawn by the divider. 

The construction can, of course, also be 
used if the maximum current that can be 
spared for the voltage divider is given and 
it is desired to find the voltage regulation. 
This simply means that the line for R2 and 
one point on the load characteristic is 
given. This establishes point S and there- 
fore P and R>. 

On 3/4 Meter 
(Continued from page 733) 

plates. The stator was then cut in two 
with a pair of shears leaving an eighth inch 
gap between the two stator plates. Each 
was connected with a very short pig -tail 
lead to its corresponding socket lug, the 
rotor being left free, as in 1(D). Although, 
at first appearance, this method seemed 
satisfactory, the tuning range was not 
linear and it was found that, over a part 
of the range, the frequency increased in- 
stead of decreasing ! The condenser was 
then moved to the tube end of the socket 
lugs, as in 1(E) which seemed to cure the 
trouble. It must be noted that the length 
of the lugs is a large part of the oscillating 
circuit. 

Figure 2 shows the circuit of the com- 
plete receiver. The r.f. circuit is of the 
same dimensions as the transmitter. It is 
necessary to use less antenna coupling, how- 
ever, or the super- regenerative action will 
cease. The transceiver to be described in 
a later issue makes use of an antenna 
switch so that optimum coupling is pos- 
sible in both transmit and receive positions. 

Because the power outputs are so small 
and because it is very convenient at this 
frequency, directional antenna systems are 
resorted to in order to raise the field 
strength in a given direction. Power step - 
ups of the order of 100 times are theoret- 
ically possible, the simple arrangement of 
Figure 3 of the Yagi type effecting a gain 
of possibly ten times. The elements are 
made of No. 12 hard drawn copper wire 
or, better, brass rods. They are press -fit 
into a thin piece of hard wood impreg- 
nated with wax for outside use. The "Y" 
type impedance match is used between the 
transmission line and the antenna although 
other types of match are equally good. It 
is extremely important to have the antenna 
exactly resonant to take full advantage of 
the directional effect. A sensitive r.f. milli - 
ammeter (100 ma. will do) made resonant 
by attaching the proper lengths of wires to 
its posts (5 to 5% inches for a 3 -inch 
meter) serves to check on the antenna out- 
put and will read when held near the an- 
tenna or directors. Violent overmodula- 
tion with i.c.w. (for it must be steady) will 
increase the output many hundred percent 
for measurement and checking purposes. 
Watch the plate current carefully during 
the overload period, which should be of 
short duration. 

A directional antenna at the receiver is 
equally effective and should be used. It 
may be made identical to the transmitting 
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Read Classified Advertising - It Pays 
Advertisements in this section twenty 
cents a word for each insertion. Name 
and address must be included at the above .gate. 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 2nd month preceding issue. 

TECK PUBLICATIONS, INC. 
461 Eighth Ave. New York, N. Y. 

A.C. Auto Generators 
TWENTY new practical changes for automobile gen- 

erators. See our advertisement at bottom of page 774, 
Auto Power. Inc. 

Agents Wanted 
AGENTS: Stick -on- Window Sign Letters. 500% 

profit, Write today. Metallic Letter Co., 422 N. 
Clark, Chicago. 

AGENTS: New high quality Velocity Microphone Am- 
plifier complete in one carrying case. Sells on Sight. 
\\'rite Radio Service Company, Norfolk, Virginia. 

Correspondence Courses 
USED Correspondence Courses and Educational Books 

sold or rented. Tnexpensive. Money -back guarantee. 
Write for FSee Catalog Iisting 4000 bargains. (Courses. 
Bought.) Lee Mountain, Pisgah, Alabama. 

Electrical Supplies 
INSULATION, wire, varnishes, supplies, etc. Send 3c 

stamp for bulletin. Auto Power, 414 -A S. Hoyne Ave., 
Chicago. 

Microphones Rebuilt 
CARBON MICROPHONES rebuilt. Any make. Large: 

$0.50, \(cilium: $5.00, Small: $3.00. Electro- Voice, 
South Bend, Indiana. 

Patent Attorneys 

PATENTS. Instruction "How to Establish Your Bights" and form, "Evidence of Conception" -sent Free! Lancaster, Allsvtne & 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. 

Patents and Inventions 
INVENTIONS COMMERCIALIZED. Patented or un- patented. Write Adam Fisher Company, 278 Enright, 

St. Louis, Missouri. 

Photo Finishing 
TWO PROFESSIONAL double weight enlargements 

and eight guaranteed prints, 25c. Mays Photo Shop, LaCrosse, Wis. 

EIGHT GUARANTEED prints and two professional 
double weight enlargements, 25c. Perfect Film Service, 
I oCrosse, Wis. 

Radio 
RADIO ENGINEERING, broadcasting, aviation and police radio, servicing, marine and Morse telegraphy taught thoroughly. All expenses low. Catalog free. Dodge's Institute, Elm St., Valparaiso, Ind. 

Song Poems Wanted 
SONG POEMS Wanted, Free examination, 50 -50 plan. Song Bureau, Salem, Indiana. 

Wind Driven Lights 
ELECTRIC LIGHTS -WIND DRIVEN -You build them. write, Wind Motor Electric, Ridgway, Montana. 

antenna. Note photograph of the antenna 
on roof of car. 

No story is complete without mention of 
results obtained. Arrangements are being 
made for some experiments from New 
York office buildings which we hope to 
tell about later. The weather has pre- 
vented any elaborate tests to date. How- 
ever, a series of test runs were made by 
the author with the receiver in a car and 
an automatic key controlling the transmit- 
ter on the roof of the "shack." These sig- 
nals were audible 3% miles. Voice was 
heard at about 2 miles. The transmitting 
antenna was 30 to 35 feet above the 
ground, the transmission taking place at 
Bellmore, L. I., in a residential district. 
House to house transmission should result 
in quite an increase in range over these 
house to car tests because of the greater 
elevation of the receiving antenna thus 
made possible. 

'Amateur Station W2BRB. 

A Tube Checker 
(Continued from page 743) 

never start by turning the drill forward. 
Run it backward a few revolutions first 
and then forward, using light pressure until 
the drill is well started. After the holes 
are drilled, counter sink them to double 
their diameter at the panel face. This 
makes the most easily entered socket 
known. The countersinks act like funnels. 
Trim the sockets to the same round pattern 
and drill out their exact centers for mount- 
ing. As a final step put a thin coat of 
vaseline on the prongs of a tube and insert 
in the sockets to lubricate them. Do this 
every time the sockets get so dry the tubes 
push and pull a little hard. Put a /4-inch 
washer under the nut of the mounting 
screw to give additional bearing to the 
bakelite wafer. Those who try to use the 
discarded top of the bakelite wafer as a 
drilling template needn't be surprised if the 
holes are out of position. Obey the above 
instructions unless a top of panel socket is 
used. (In which latter case the automatic 
switch described will be unworkable.) 

Direct -Coupled 
Amplifier 

(Continued from page 736) 

was made with the value of R1 changed 
to 100,000 ohms and no self -bias. R2 was 
4500 ohms. In Curve E, R2 was changed 
to 3500 ohms, leaving RI 100,000 and 
employing no self -bias. This is the steep- 
est curve (highest amplification) obtained 
with this outfit. 

Curve F was obtained by employing self - 
bias in combination with the values of R1 and R2 as in Curve E. 

The amplifier seems very well adapted 
to its purpose, that of a photocell ampli- 
fier controlling a magnet, and should prove 
useful in other applications, where relays 
have to be tripped, etc. 

War of Words 
(Continued from page 725) 

Short -Wave Time -Table. Thanks to your 
monthly tips and lists, I have been able to listen to stations in the United States, 
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SAVE v=507 
DIRICT MOM MIDWEST LABORATORIES 

ONLY rO 
COVERING 

O 2.400 
WICK 

611434'ff/kiiM!DwEST 
41IG1IER fIDELITY 

I6TU LWAANNNN 

E XCLUSIVE fea- 
tures, acting like 

"Invisible Hands," 
give magical world- 
wide High Fidelity 

SO S 
Deluxe reception. Before AUDITORIAYP6 you buy any radio, 

S PfAKER write for FREE 36- LESS TUBES page4 -color catalog. 
Learn how thousands saved l/a to t/y by buying direct from MIDWEST. 
This Super De Luxe, 16 -tube All - Wave radio gives you: HigherFidel- ity reception, 5 wave bands, 50 advanced features, many of them exclusive . such as Multi -Func- tion dial. Only Midwest offers you 
9 to 2400 meters. Brings in for- eign stations 12,000 miles away. 
Hear realistic American 
and SHORT WAVE 
programs ... Canadian, 
police, amateur, air- 
plane, ships. One -Year Guarantee, Foreign Reception Guarantee, 
Money -Back Guaran- 
tee. As little as $5.00 
down.30 daysFREE Tria . @ X750 
Long -Range Radios as Low as... 27- 
MAIL CVUPUN TODAY! 

0 

FOR FREE MINIATURE DIAL FREE 
3DAY TRIAL OFFER.. FREE CATALOG 

ti 

Midwest Radio Corporation 
Dept. 239 -A CINCINNATI, Ohio Without obligation send me your FREE catalog, FREE Miniature Dial, and 30-day FREE trial offer. This is NOT an order. 
Name 
Address 

Town State 
Check here, if interested in Midwest World -Wide Battery Radio. 
Check here, if interested in a Midwest Auto Radio. 

Replace Vibrators 
With GEN-E-MOTORS! 

Best for Auto- 
Radios. PIONEER 
GEN -E- MOTORS 
need no adjust- 
ments and are 
GUARANTEED 
FOR ONE YEAR! 
Guarantee YOUR 
service work by 
using them 

Send 12c in stamps for Auto -Radio Service Manual 
PIONEER GEN -E -MOTOR CORP. 

458 -H W. Superior Street, Chicago, III. 
Cable address: SIMONTRICE, New York 

FEATHERWEIGHT 
HEADPHONES 

write 

TRIMM 
RADIO MFG. CO. 

Dept. RN6 
1528 Armitage Ave., 

Chicago 
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PORTABLE SOUND SYSTEMS 

ELECTRO DYNAMIC UNITS 

CARBON MICROPHONES 

AMPLIFIERS 

4, 5 & .6 FT. ALL ALUMINUM 
TRUMPETS 

FIELD EXCITERS 

AIR COLUMN HORNS 

LOW AND HIGH FREQUENCY 
UNITS. FOR WIDE RANGE 

THEATRE USE 

TRY IT 5 DAYS FREE 
Learn about the amaz- 
ing performance and 
dependability of 
Toledo P. A. Equip - 
mentwithoutcost 
or risk - accept 
our free trial of- fer- no condi- 

tions or ob- 
ligations. 

Writeforfolder 
giving com- 
plete data on 
the Toledo 
P. A. line. 

I 

/ 

/New exclusive 
feature of Tole- 

do Portable Sound 
System -wall bracket 

speaker and baffle housing. 
Adjustable to any angle. 

TOLEDO SOUND EQUIPMENT LABORATORIES 
Formerly Bud Speaker Co. 

1137 JACKSON STREET TOLEDO, OHIO, U. S. A. 

Kill those 
Radio Noises! 
At the source . . . between noise -producing 
device and hous wiring , the ounce of prevention rather than the pound of cure. Here's how: 

France, Germany, Spain, England, Argen- 
tina, Brazil, Italy, Japan, Indo- China, 
Holland, Colombia, Ecuador, Costa Rica, 
Panama, Guatemala, Cuba, Morocco, Cana- 
da, Hawaii, Australia, China proper, Java, 
Sumatra, Belgium, Philippine Islands, Nor- 
way, Switzerland, Venezuela, Africa (Nai- 
robi, Kenya), Peru, Malaya (Singapore), 
U. S. S. R., (Moscow), Mexico ". We have 
been receiving thousands of such letters 
from enthusiastic readers, written in this 
same vein, and we know that our new 
readers can get the same kind of results. 

So, if you would "keep up" on Europe, 
listen -in on your short -wave set and follow 
diverging continental national views and 
policies and form your own opinions, with- 
out having to rely on rewritten news items 
that are bound to be re- interpreted if not 
censored. 

A.C. Pre -Amplifier 
(Continued from page 737) 

may, of course, use longer or shorter cable 
as circumstances may require. It is well 
to bear in mind that the leads carrying the 
filament current should be not smaller than 
No. 18 wire and where the cable length 
exceeds 25 feet, should be preferably No. 16, 
or better still No. 14 wire. To facilitate 
quick connections, it is desirable to equip 
this cord with a 5 -prong plug and to 
mount a corresponding 5 -prong socket on 
the case of the power supply unit. Some 
may prefer, however, to equip the cord 
with plugs at both ends and mount a cor- 
responding socket on each unit. 

The electrical output of this pre -amplifier 
unit is sufficiently high to eliminate the 
need for an output tube to line transformer 
on cable runs up to 200 feet providing 
ordinary shielded antenna wire or its 
equivalent is used. The writer's experience 
indicates that this equipment will operate 
nicely, with a single stage power amplifier 
consisting of two type 47 tubes in push - 
pull. 

Referring to the photographs a good idea 
of the assembly details will be obtained. 

RADIO NEWS FOR JUNE, 1935 

.. New 
BIRN HACH 

AUTO Antenna KIT 
GETS RESULTS 

SPECIALLY designed to pick up maxi- 
mum signal with minimum noise. Bake- 

lite insulated. Easily, quickly installed un- 
derneath car between shackle bolts and fly- 
wheel housing. Shielded lead -in. Includes 
all required accessories. A real 
buy for $2.50 list, complete. 
Write Dept. RN -6 for complete 
catalog of Birnbach Auto -Radio 
Accessories, Insulators and Gen- 
eral Radio Equipment. 

BIRNBACH RADIO CO., Inc. 
145 Hudson Street New York City 

$2.50 
Complete 

COLLEGE 
Degree in 2 Years 

Complete Radio $ñ- 
gineering course in 96 
weeks. Bachelor of 
Science Degree. Radio 
(television, talking pic- 
tures and the vast 

electronic field) offers unusual opportunities for 
trained radio engineers. Courses also in Civil, 
Electrical, Mechanical, Chemical, Aeronautical, 
Architectural Engineering; Business Administra- 
tion and Accounting. Low tuition, low living costs. 
World famous for technical two -year courses. Those 
who lack high school may make up work. Students 
from all parts of the world. Located in picturesque 
hill and lake region of northern Indiana. Enter 
September, January, March, June. Write for catalog. 
1665 COLLEGE AVE. ANGOLA, IND. 

WET AND DRY ELECTROLYTIC 
PAPER. AND MICA CONDENSERS 

RECQGNIZED fOR 
SUPERIOR QUALITY 

IN ALL CLIMATES 
THE WORLD OVER 

SOLD BY LEADING 
JOBBERS EVERYWHERE 

SOLAR MFG. CORP. 
599 BROADWAY 
NEW YORK 

Type IS 25 Interfer- 
ence Pilter 
plugs into outlet; 
wall plate screws hold 
and ground; takes 
noisy -appliance plug. 
Neat. Efficient. Nec- 
essary. Only 11.15 
list! 

Also Type IN -26 (not 
illustrated) . .. male and female plug inserted between noisy -appliance plug 

and outlet; for devices with long extension cord; binding post for ground. Only 12.25 list. 

FREE DATA: New 1931 catalog on request. Also sample copy of monthly Research Worker. Meanwhile, see your local dealer about Aerovox products. 

78 Washington St. 
CORPORATION 

Brooklyn, N. Y. 

COMPLETE A.C. OPERATED 
CONDENSER MIKE EQUIPMENT 

The two tube pre -amplifier is shown re- 
moved from its case. The upright frame 
provides convenient means for mounting 
the 7;! volt C battery. In another view 
the complete equipment is shown with the 
covers removed. In this view parts for 
the power supply are, from left to right, 
at the top, a double filter choke and the 
audio transformer employed as the third 
choke. At the right are the 'phone jack 
(for the output cable) and the power cable 
socket. Along the bottom of the box, at the 
extreme left, is the voltage divider, to the 
right of which appears the power trans- 
former, the type 80 rectifier tube and the 
four section, 32 mfd. electrolytic filter con- 
denser. Although an output transformer 
(tube to line type) is not necessary under 
ordinary conditions, the writer has included 
one in the pre -amplifier shown in the 
photographs, for use where the output 
cable is excessively long. This transformer 
is mounted directly behind the type 56 
tube and may be seen in the photograph of 
the pre- amplifier assembly. 

ASK FOR 

CATALOG 
OF EXTREMELY 

COMPACT TYPES 
HANDY FOR SERVICE 

"SCOUT" ONE TUBE 
Shortwave Kit 

Can beassembled by anyone. Com- u,,, 
tube.with 

blueprint_ Uses ne 230 
tube. 
Complete Kit d30 one e....... .40 
]e . 

extra 
30 Tube....... .40 

three exam coils 50 
Wired. et, 50 

TRY -MO RADIO CO. INC. 
85 Cortland St. 179 Greenwich St. 

N.Y.C. 
IPRITE IX FOR DETAILS OF SPECIAL 

RADIO IO RE['EREN DRO.VCJ ;SERVICE 

WHEN BETTER AERIALS ARE MADE 
LYNCH WILL MAKE THEM 

AND. OTHERS WILL TRYTO COPY THEM 
Write for Free Bulletin on LYNCH 

PATENTED and GUARANTEED 
Noise-Reducing Antennas for Home. A uto Use. 
ARTHUR H. LYNCH. INC., 227 Fulton St..N.Y. 
PIONEER OF NOISE -REDUCING AERIALS 

Send For Our New 
FREE RADIO AND 

AMPLIFIER CATALOGUE 
IWE ARE HEADQUARTERS FOR I 

PUBLIC ADDRESS SYSTEMS 
COAST -TO -COAST RADIO CORP. 

559 -N Sixth Ave., New York, N. Y. 

A. C CUR RENT-äNYwNERFf 
wirH Ka tin LIGHT WANTS 

A little ens and a Kato AC plant en- 
ables you to operate AC radio ampli- 
fiers. refrigerator, d other standard house- 
hold appliances. 

and 
300 watts and no. 

Write for intereeting descriptive literature on 
:1C and DC model. Price, $99.00 and up. 

NATO ENGINEERING CO. Mankato, Minn., U. S. A. 
AC Generators 116.00. Converter, fat op,ralina AC radios from 6, 
12, 30 and 110 volt, DC $10.00. 
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A FAIR DEAL TO ALL.. 
RAYTHEON'S New Price Plan effective April 1st, 1935 is built upon this keystone: 
"A. Fair Deal to All " - consumer, dealer, service man and jobber. Its need was 
never more acute -a sixty -five million dollar replacement tube market slashed 
during the last five years to twenty -four million dollars- reduced prices and profits 
-loss of public confidence. 

THE AVERAGE list price per tube on January 1st, 1930 was $2.63; the average 
price per tube on April 1st, 1935 was $.80 and no increase in consumer sales. 
An $.89 price will sell no more tubes than a $1.00 price. 

RADIO TUBES are service items, not ordinary shelf or counter merchandise; tubes 
must be tested and installed; purchasers require information and advice, service 
questions arise; and for all this work the trade must be fairly compensated. 

RAYTHEON'S new selling plan was built after weighing these factors; it incorporates 
the answer the trade is seeking and includes the only tube distinctly different in 
design -4- Pillar Construction - unexcelled quality, consumer acceptance and com- 
petitive trade prices -not price- slashing lures, but profit- building list prices. All 4- 
Pillar Tubes bear the Raytheon name; the story is easy to tell -the 4- Pillars are 
plainly visible to the consumer. Reputable dealers and service men everywhere 
recommend, endorse and sell them. 

Ask your Jobber for complete details of Raytheon's plan, or use the coupon. 

RAYTHEON PRODUCTION CORPORATION 
30 East 42nd Street 55 Chapel Street 445 Lake Shore Drive 555 Howard Street New York Newton, Mass. Chicago San Francisco 

RAYTHEON PRODUCTION CORPORATION, 
Dept.D -6,30 E. 42nd Street, New York: 

Please send D Detail; New Price Plan Display Material 
NAME 

ADDRESS 

CITY 

FOUR PILLAR RAYTII EON RADIO TUBES 
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M ALLORy 
REPLACEMENT VIBRATORS 

are available for Every Auto Radio 
and ... Get This.... at no greater cost than 

Rasé Service M 
should be a member of the 

Insola of TO,.S ae atm 

ordinary vibrators 
Mallory Vibrators are the standard. Over half the automotive radio sets 
in operation are equipped with Vibrators made by Mallory. Mallory 
has led the way to better and more efficient auto radio performance - 
Mallory continues to pioneer each new development. 

Now Mallory has Replacement Vibrators available for every set in 
every make and model. 

As the vibrator is the unit in the auto radio set that naturally is subject 
to the most wear, vibrator service becomes increasingly important. Just 
as Mallory equipped auto radio sets give the finest performance, so 

Mallory Replacement Vibrators will give the greatest satisfaction. 

Use Mallory Vibrators. Order from your jobber today. 

in RADIO, 

PARTS 

TO 

PERFECT 

THE WHOLE ELECTRICAL, 

AUTOMOTIVE AND INDUSTRIAL FIELD 

P. R. M. CO. 

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

1 
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