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October, 1938 RADIO NEWS 

(-BILL, YOU'RE ALWAYS 
TOOLING WITH RAOIO -- 

OUR SET WON'T 
l WORK- WILL \ YOU VIX 111 

I'LL TRY, MARY, 
I'LL TAKE IT 
HOME TONIGHT 

3 

I'VE BEEN STUDYING RADIO AT HOME SILL,I r 5AY- WHERE 
WITH THE NATIONAL RADIO INSTITUTE. YoU ` DID YOU LEARN 
OUGHT lb TAKE THEIRCOURSE. I've GOT THM TESTS ITS 
A GOOD RADIO JOB NOW. LETS MAKE A A GOOD ONE 

CIRCUIT DISTURBANCE TEST- STARTING WITH r THE AUDIO OUTPUT STAGE 
AND TESTING EVERY STAGE 
RIGHT BACK TO THE 

ANTENNA. LISTEN FOR 
THE CLICKS WHEN 1 

\ ?AP THE GRID LEADS j 

I CAN'T FIND OUT 
WHAT'S WRONG ^ 

GUESS I'LL MAKE A 
TOOL Of 
MYSELF ( 

WITH MARY 

-HELLO, BILL- GOT A 

'TOUGH ONE 
TO'FIX? 

Jf` LET ME 
4-lE LP you 

HELLO JOE- W+IERE'VE 
YOU BEEN LATELY - 
AND WHERE DID YOU 

LEARN 
ANYTHING 
ABOUT 
RADIO? 

FIERES THE TROUBLE, BILL, IN THE 
FIRST I.F. AMPLIFICATION STAGE. I 
YEARNED THAT TEST EVEN BEFORE 
I STARTED TAKING THE COURSE, 
SILL. IT'S 'DESCRIBED IN A 
'FREE LESSON WHICH THE 
NATIONAL 'RADIO INSTITUTE 

SENDS YOU WHEN 
YOU MAIL A 

"",/^ COUPON FROM 
ONE OF THEIR ADS 

I'VE SEEN -THEIR ADS 
BUT I NEVER THOUGHT I 

COULD LEARN RADIO AT 
HOME-- I'LL 
MAIL THEIR 
COUPON RIGHT 

AWAY 

1 M CONVINCED NOW THAT THIS 
COURSE IS PRACTICAL AND 
COMPLETE, I'LL ENROLL NOW 

AND THEN 1 CAN MAKE 
REAL MONEY FIXING 
RADIO SETS 

COR INSTALL AND SERVICE 
OUD SPEAKER SYSTEMS f 

1 
OR GET A J08 
WIT+i A RADIO 

'BROADCASTING OR 
TRANSMITTING 

STATION 

\km. j . 

A1T I111l1'._,I, 

AVIATION RADIO, POLICE 
RADIO, TELEVISION, 

ELECTRONIC CONTROLS - 
RADIO IS SURELY GOING 

PLACES. AND THE 
NATIONAL RADIO 

INSTITUTE HAS TRAINED 
HUNDREDS OF MEN 
TOR JOBS IN RADIO 

I will send you a Lesson on 
Radio Servicing Tips FREE 

TO SHOW HOW PRACTICAL IT IS 
TO TRAIN AT HOME FOR 

You CERTAINLY KNOW 
RADIO. SOUNDS AS 
dono As THE DAY 

t BOUGHT IT. 

/SPTHANKS: 
IT CERTAINLY 15 

EASY TO LEARN RADIO THE 
H.R.I. WAY. I STARTED ONLY 
A FEW MONTHS ASO, AND I'M 

ALREADY MAKING GOOD MONEY. 
THIS SPARE TIME 
WORK IS GREAT 
'FUN AND 
'PRETTY SOON 4 

I'LL BE READY t 

FOR A FULL 
TIME JOB 

GOOD JOBS IN RADIO 
Do you want to Make more money? tant Itach o principles. My training ;rives you l'nt sure I can train you at home in 
your spare time for a good Radio Job 
and for opportunities coming- in Tele- 
vision, I'll send you a sample lesson 
I ILEE. Examine it, head it, see for 
yourself how easy it is to understand 
even if you have no knowledge of 
Radio or electricity. 

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

Radio broadcasting star dons employ engineers, 
operators, station managers and pay tip to 
$5,000 a !'ear. laisisg Radii) .sets in .spare 
time pays t much as $2110 to $500 a year. l'uil time Radio repair jolts pay as much as 
$30, $50, $75 a week. Al any Radio Experts open 
their own full time or part time Radio sales 
and repair businesses. Radio manufacturers 
and jobbers employ testers, inspectors, fore- 
men, engineers, servil't'ttlen, paying up to 
$6,11110 a year. Automobile, police, aviation, 
cnnuuere ial Radio, and loud -- vocaker sys- 
tems titter good opportunities now and for 
the future. Television promises many good jolts soon. Died I trained have good jobs in 
these branches of Radio. 

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

Almost every neighborhood needs a good spate 
h nu' srry icenm n. The day you enroll I start 
sending you Extra V honey job Sheets. They 
show you how to do Radio repair jobs, how to 
cash in quickly. Throughout your training I 
send you plans and ideas that have made good 
spare time stoney -Cron) $toll to $50(1 a year -for hundreds of fellows. I send you special 
Radio equipment, show you how to conduct 
experiments, built! ci Omits illustrating inu)or- 

practical Radio experience while learning. 

I Also Give You This Professional 
Servicing Instrument 

here is the instrument every Radio expert 
reds and wants-an All -Wace, All - Purpose, 

Set Servicing Instrument. It contains even- - 
thing necessary to measure A.('. and D.C. 
voltages and current; to test tubes, resist- 
ance; adjust and align ana' set, old or new. 
It satisfies your needs for professional .sert' - fing after you graduate -can help you make 
extra stoney fixing sets while training. 

Get My Lesson and 64 -Page 
Book FREE -Mail Coupon 

In addition to my Sample Lesson. I will send 
yy lì4 -page Book, "Rich ttewards Rntliom Both free to ,u fellow ver Ip years old. aMy hoop Pointy ont Radio's spare time and tun time opportunities anti 
Training'Ii in tnachoT 

Television; 
Television: shows my Money Back Agreement; shows , letters 

frein wen I trained. telling what a Vcar g, Find t what Radio 
re 

pote MAIL THE COUPON i t velope, n paste it on a penny postcard -NOW! 

J. E. Smith, Pres., National Rad'.o Institute 
Dept. 8KR, Washington, D.C. 

J. E. SMITH 
President 

National Radio Instituto 
Established 1914 

The who has directed 
the home study training 
of more ni e ti Radio Industry tluan any other man in A erto 

OH BILL- I'M 50 
GLAD I ASKED YOU 
TO FIX OUR RADIO, 
IT GoT You STARTED 
THINKING ABOUT 
RADIO AS A CAREER, 
AND NOW YOU RE 

GOING AHEAD 
5o FAST 

t 

OUR WORRIES ARE. OVER, 
I HAVE A GOOD JOB 

NOW, AND THERE'S A 
BIG FUTURE AHEAD 

FOR US IN 
RADIO 

J. E. SMITH, PRESIDENT. DEPT. 8KR 
NATIONAL RADIO INSTITUTE, WASHINGTON, D. C. 

I Dear Mr. Smith: Without obligation, send nie lo ea san!, tesson and your tree 
book which points out spore time and full time Radio opportunities, and 
MOM'S how I eon train for them at limn(' in spare time -about the N.R.I. 
Set Servicing instrument you give. (Please write plainly/ 

Name Age 

Address 

I City State .1t1 

' 
I 
' 
1 14-1 
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OF THE EDITOR 

WHILE the fight for further fre- 
quencies and greater considera- 
tion goes on among the amateurs, 

with some of them basing their claims on 
the service which the ham does to his or 
her community during times of disaster, 
the technical side of the ham's aid to ra- 
dio has become less and less. 

Were we to take our developments in 
the field of radio in the last year or so 

(Right to Left) Dick Jurgens, ex -W6GH, 
and Hal Tate, show Gary Breckner, an- 
nouncer what's what in RADIO NEWS. 

as an example of what the ham can and 
will do, we would not be entitled to use 
even the % meter band. 

What brought this to mind was the 
reading of a recent copy of the Proceed- 
ings of the Institute of Radio Engineers. 
Whenever we have worked anyone on the 
air we have been impressed with the fact 
that very little experimentation was going 
on. This gave rise to a misguided notion 
that there was very little experimentation 
going on in the whole field of radio. Read- 
ing the magazine aforesaid dispelled that 
idea completely. 

Few of us can believe that the ultimate 
has been reached in radio transmission 
equipment, and yet very few of us are 
doing anything about it. No so with the 
commercials. Several new and wholly dif- 
f erent types of modulation have been de- 
veloped including the development of high 
fidelity modulators dispensing with the 
usual transformers and resistors. 

What the hams need if they are to stay 
"in business" is to get busy at their re- 
spective experimental tables and try to de- 
velop something new or different. 

(Vlore Earshot on page 50) 
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ISSNER KIT! 
a ). DUAL - SECTION 

e a IG MFO 250 v. 

.ILwq, ELECTROLYTIC CONDENSER 

FEATURES 
* 4 -Metal Tube Kit 

* AC -DC Operation 

* Tunes 530 to 1600 kc. 

* 1 -6K7, 1 -6J7, 1- 
25AG, 1 -25Z6 

* Illuminated Airplane 
Dial. 

TT is a "performing fool" -and anybody 1 can build it! A modern, up- to -the- 
minute, all -metal tube AC -DC receiver. 
Everything you need for "bread board" 
construction is furnished, except the 
tubes and speaker. Or we can even supply 
you with a heavy -gauge, already -punched, 
chassis base for $1.35 extra. 
In two evenings you can have your "ROCKET" all 
assembled and playing! And Meissner guarantees that it 
will work to your satisfaction or we will fix it! 
Ask your Parts Jobber for this Meissner Kit. Or, if he 
doesn't stock this particular model yet, write the factory 
and we will see that some jobber supplies you. 

MAIL THIS coupon! 
MT. CARMEL, ILLINOIS I Meissner Manufacturing Co. 

Mt. Carmel, Ill., Dept. RN -10 
I Please send me full details 

Meissner Kits. 

"A FAMOUS NAME FOR TWO DECADES" 

Name 
Street 

Lc__ity_ State 

I 

----J 
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The front panel is symmetrically balanced. 

AS promised last issue, the Editors of 
RADIO NEWS take great pleasure in 

presenting the first of a series of articles 
by Frank C. Jones, W6AJF. Mr. Jones is 

the developer of the "Jones Oscillator," and 
well known to the hams for his "Handbook" 

Mr. Jones will be a regular feature writer 
for us and the hams are urged not to miss 
any of his articles. 

SOME of the requirements of present 
day transmitters are quick band 
changes, easy frequency shift within 

a band, high average level of modulation 
without overmodulation, and high efficiency 
over the whole r.f. frequency range. Ease 
of band change allows the operator to shift 
to several different amateur bands in order 
to use the best wavelength for the distance 
of transmission. Quick frequency change 
in a band often means ability to dodge 
heavy interference. Overmodulation should 
never be allowed in any transmitter and 
in order to prevent that condition, the aver- 

A Novel 600 
by FRANK C. JONES, W6AJF 

Technical Editor, "Radio." 

A novel crystal -buffer arrangement adapted to amateur transmitters 
from commercial practice is fully described by the well -known author 
in his first of a series of articles for RADIO NEWS. A 600 w. 
'phone and 800 w. CW rig that should delight the high power men. 

age level may he around 30%. If that 
average level can be increased to 60% or 
so, without overmodulation on peaks, a 
transmitter with a 500 watt carrier is ap- 
proximately equivalent to a 2KW set with 
30% modulation. Audio automatic volume 
control provides a means of accomplishing 
this desirable feature and is incorporated 
into this transmitter. 

R.F. Circuits 
There are only two coils to change when 

shifting to any bands from 10 to 80 meters. 
A novel exciter furnishes equal output on 
either 20 or 80 meters from 80 meter crys- 
tals. The 80 meter output drives the 35T 
as a buffer on 80 meters or as a doubler 
to 40 meters. The same holds true for 
20 meter exciter output, the 35T driving 
the final amplifier on either 10 or 20 me- 
ters. Several different crystals can be 
quickly selected by means of a front panel 
rotary switch. An ordinary toggle switch 
changes the exciter output from 80 to 20 
meters by short -circuiting one coil. 

The exciter consists of an untuned Pierce 
crystal oscillator using a 6C5G triode, a 
self- resonant 40 meter doubler with a 
6V6G tetrode, and a tuned 6L6G buffer or 
doubler. The latter does not require any 
neutralization because the grid circuit is 
broadly resonant at 40 meters while the 
plate circuit is tuned to either 80 or 20 
meters. There is enough 80 meter grid 
excitation, in spite of the 40 meter r.f. 
choke L,, to drive the same grid current 
into the 35T as on 20 meters. This grid 
current is about 15 ma. under no load, and 
varies to about 5 ma. 
under full load. 

It was found desir- 
able to bias the 35T 
extremely high in or- 
der to give good har- 
monic output as a 
doubler and to keep its 
plate current down to 
about half of its rated 
value. This type of 
operation provides 
good excitation to the 
final amplifier on all 
bands even with ca- 
pacity coupling with- 
out appreciably ex- 
ceeding the normal 
plate dissipation of the 
35T tube. 

Capacity coupling to 
the final amplifier was 
used in order to re- 
duce the number of 
tuning controls and 
coils to change in com- 

parison to link coupling. The 100th final 
amplifier tubes are high mu tubes having 
a normal plate dissipation rating of 100 
watts each and have an amplification con- 
stant of between 30 and 40. This means that 
the grids can be tapped towards the center 
of the driver stage tank coil. 

The r.f. voltage is comparatively low in 
the grid circuit and there is little strain 
on the ordinary pie -wound 125 ma. 2 mh. 
r.f. c. which connect to each grid. The 
only trouble that is sometimes had from 
this form of grid circuit, is the possibility 
of parasitic oscillations. A parasitic sup- 
pressor in one grid circuit consisting of a 
100 ohm 2 watt carbon resistor shunted by 
6 or 8 turns of No. 14 wire on a %" diam- 
eter form will ordinarily stop this type of 
parasitic oscillation. 

An oscillation of this kind will evidence 
itself by excessive final amplifier plate cur- 
rent, rough quality during modulation or 
low output to the antenna. Fortunately this 
trouble wasn't present in the set illustrated 
in the photographs. 

The final tank circuit has a propellor 
type tuning condenser with built in neu- 
tralizing condensers. The "grid" plates 
have a screw driver adjustment which 
varies the spacing to the stators in the 
tuning condenser. This form of condenser 
is excellent for short r.f. leads in the plate 
and neutralizing circuits. The rotor is 
grounded through a 5000 v. mica condenser 
and a 1 meg. resistor connects from the 
rotor to + B in order to prevent flashover 
on modulation peaks. The mica condenser 

The final is compact and ruggedly built. 
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Wa t Transmitter 
acts as a low impedance path to ground for 
harmonics in the split- stator tank circuit 
but prevents a d.c. arc from forming if the 
tuning condenser ever flashes across. 

The resistor is sometimes necessary to 
equalize the leakage path and will some- 
times reduce flashovers during modulation. 
The rotor to stator air -gap is 1/4" which is 
ample with a 2000 v. d.c. power supply if 
the rotor is insulated from a direct ground 
connection. Even r.f. arcs across a tank 
condenser will often collapse the pie wind- 
ing of an r.f. choke and may damage the 
power supply or final amplifier tubes in 
some transmitters. 

Audio System 

The audio channel must supply a peak 
power output of 600 watts in order to al- 
low up to 100% modulation of the Class C 
final r.f. amplifier with 600 watts input. 
This is equivalent to 300 watts of average 
power output from the Class B modulator, 
and this amount can be easily obtained from 
a pair of 35T tubes. It would mean an 
overload with sine wave output but with 
speech, the 600 watts peak power output 
is easily obtained by using a rather low 
value of output plate to plate load im- 
pedance. 

With sine wave output this would mean 
excessive 35T plate dissipation at high lev- 
els of modulation, but on speech this effect 
is not obtained. The modulation trans- 
former has numerous taps for impedance 
matching and plate to plate impedance was 
simply decreased until enough output was 
obtained on speech to fully modulate the 
600 watts input to the r.f. amplifier. Ap- 
prox. 2 to 1 step -down seemed to be satis- 
factory. A prolonged whistle into the mic- 
rophone (nearly sine wave input) will 
cause the 35T plates to become a very 
bright red but on speech the average is a 
normal red color. A tantalum plate tube 
can be operated in a Class B amplifier un- 
der these conditions more safely than a 

carbon plate tube unless the latter is very 
well evacuated. 

The 35T Class B stage is driven by a 
single 6L6G beam power tetrode tube since 
the peak driving power is not over 10 
watts. The 6L6G tube makes a very effi- 
cient driver either single -ended or in push - 
pull provided the plate impedance is low- 
ered by means of inverse feed -back. Part 
of the driver output voltage is fed back to 
the grid circuit in order to reduce the plate 
circuit impedance to a fraction of its nor- 
mal value as a straight tetrode amplifier. 
This feed -back reduces the amplification 
but greatly improves the quality and the 
6L6G still has normal audio output avail- 
able to drive 35T grid circuit. The in- 
verse feed -back is obtained by connecting 
the 76 plate resistor to a voltage divider 
across the 6L6G plate circuit rather than 
to plus B. This form of feed -back is not 
at all critical and no trouble from in -phase 
voltage is had in the form of oscillations 
or howls at high audio frequencies. Many 
inverse feed -back circuits do not provide a 
pure 180° out of phase voltage over the 
whole audio range. 

The 76 stage is driven by a 6C6 pentode 
speech amplifier which connects through a 
resistance r.f. filter to .a crystal micro- 
phone. The suppressor grid of the 6C6 
is connected through a two section resist- 
ance and condenser filter to the source of 
audio automatic volume control. The AVC 
is a 6H6 full wave diode which rectifies 
a small part of the audio voltage across 
the grids of the 35T tubes. This rectified 
voltage appears across R. and is applied 
as a pure d.c. voltage to the suppressor grid 
of the 6C6 speech amplifier. 

The amplitude of this negative d.c. volt- 
age depends upon the amplitude of the audio 
voltage across the 35Ts and varies at a slow 
rate approximately as the envelope of the 
speech voltage. A peak which would cause 
overmodulation and sideband splatter, is 
automatically reduced because it reduces 

the gain of the 6C6 
stage. The 6H6 tube 
cathode bias deter- 
mines the point at 
which it begins to rec- 
tify a.f. voltage and 
feed -back d.c. ampli- 
fication reducing volt- 
age to the 6C6. A high 
bias will entirely pre- 
vent any AVC effect 
just as if the 6H6 tube 
was removed from the 
circuit. The desired 
amount of "delay" 
voltage is obtained by 
varying R-s ( a front 
panel control) until no 
overmodulation takes 
place when talking 
into the microphone 
with full gain setting 
of Riz. An oscilloscope 
or even a diode over - 
modulation indicator 
(See RADIO News, The crystal -buffer- doubler assembly. 

The parts are arranged for easy access. 

August, 1938, page 51) should be used in 
this test procedure. 

Once the value of R1, is properly chosen, 
it does not need readjustment as long as the 
d.c. plate current to the final amplifier is 
maintained at the sanie value in each band 
of operation. This AVC system allows a 
high average level of modulation without 
appreciable overmodulation and when prop - 
erly used, will eliminate all traces of side - 
band splatter in nearby receivers. The 6H6 
diodes are connected in push -pull in order 
to balance out audio voltages in the rectified 
output circuit. This means less RC filter 
and time delay in the AVC circuit. Any 
actual audio voltage fed back from the 35T 
stage to the 6C6 stage would cause a great 
reduction in gain or more likely, terrific 
audio oscillation. 

Power Supplies 

A 2000 v. d.c. 500 ma. supply furnishes 

7 
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The power supply is so arranged that it 
can be easily serviced without trouble. 

plate power to all high voltage stages. The 
buffer or doubler 35T stage requires from 
60 to 80 ma., the final amplifier 300 ma. 
on phone and the remainder is available for 
the modulator and bleeder resistor Rte. On 
c. w., the modulator filaments are turned off 
and the plate current to the final amplifier 
can be increased to run the input up to 
about 800 watts. The milliammeter in the 

The speech chassis has its parts so placed 
that there is no chance for feed -back. 

final cathode circuit reads the sum of grid 
and plate current so can be loaded up to at 
least 350 ma. on phone and 450 to 500 ma. 
on c. w. 

A 350 v. d.c., 250 ma. supply furnishes 
power to the speech channel and r.f. exciter. 
The exciter (three tubes) draws a total of 
from 60 to 80 ma. depending upon the fre- 
quency and activity of the crystals. A relay 
in these cathode circuits serves as a break - 
in or c.w. keying device since fixed bias is 
connected to the 35T and 100TH grids. 

Exciter -Buffer Coils 
L1-55 turns No. 24 d.c.c. -on 1/2" diam. ceramic or porcelain form- random wound to corer l3 /e" 

length. 
L2 -34 turns No. 22 d.c.c.-on form 11/4" diam.- winding length -11/2" 
L3- 9 turns No. 18 d.c.c.-on form 11/4" diam.- winding length -1" 

Band in Meters 35T Coil (L4) 100 TH Coil (L5) 

10 

4 turns No. 12E 
C. T. 

21/2" Diameter 
1 turn per inch 

Tapped at 3/4 turn from each end. 

6 turns No. 6 
C. T. 

2" Diameter 
6" long. 

20 

ZO turns No. 14 
C. T. 

23/4" Diameter 
2 turns per inch 

Tapped 21/2 turns from each end. 

ZO turns No. 20 
C. T. 

3" Diameter 
6" long. 

40 

22 turns No. 14 
C. T. 

21/4" Diameter 
5 turns per inch 

Tapped 61/2 turns from each end. 

20 turns No. IO 
C. T. 

3" Diameter 
6" long. 

80 

34 turns No. 10 
C. T. 

23/4" Diameter 
8 turns per inch 

Tapped 121/2 turns from each end. 

26 turns No. 10 
C. T. 

4" Diameter 
5" long. 

R1- 50,000, 1 w. Ch2-85 ma., 15 h., 375 ohm filter ch. 
R2- 100,000, 2 w. Ch3-500 ma., 5 -20 h., sw. ch. 
R3 -300, 10 w. Ch4-500 ma., 

, 12 
h., filter ch. 

Rs- 100,000, 2 w. 
1 p. fila. trans. R; 300, 10 w. T2-5 v., 13 amp. fila. trans. 

R0- 100,000, 2 w. T3-- -5 v., 4 amp. fila. trans. 
R- 2,000, IO w. Ts -870 r., CT, 250 ma. trans. with 6.3 v. fila. 
RB- 5,000, 10 w. winding 
Rs -750, 50. w. 

T3-220 v. CT, 160 ma. sec. with 21/2 v. fila. 
winding 

10 w. To-21/2 /2 v. ZO amp. 866 fila. trans. R17-1 +reg., 1/2 W. T, -4800 v. CT sec., 500 ma. power trans. R,2-- 25,000, 1/2 w. TB -Class B, input trans. 
R13-1/4 meg., I w. T0-300 w. multi match mod. trans. 
R,, -2 meg., 1 w. C, -50 mmfd., mica, 600 v. 
R,6 -1/4 meg., 1 W. C, -.01 mfd. paper, 600 v. R10-50,000,1 w. C3 -.001 mfd. mica 
R1 -1 meg., pot. C4-50 mmfd. var. Rte- 3,000, 1/2 W. C3-50 mmfd. mica, 5000 v. 
R10- 100,000, 1 w. C,-.002 mfd. mica, 5000 v. 
R20 -1/2 meg-, 1/2 W. C -100 mmfd. per section, 3000 v. split stator R21- 50,000, pot. Cg -120 mmfd, per section, 1/4" spacing split 
R22- 25,000, 10 W. stator (4 E7' B Propeller" Type) 
Rea -350, 20 w.. Cs -neut. cond. 
Re4- 1,000, 50 w. Cle -neat. cond. for 100 TH tubes built in to R.,- 2,000, 50 w. A fd B condenser R2- 100,000, 100 w. C11 -.1 mfd. paper, 600 v. 
R27-1 meg., 1 w. C12-1/2 mfd. paper, 400 w. 
Reg- 10,000 ohm, 10 w. C,, ---1 mfd, paper, 400 W. R29- 10,000 ohm, 10 w. C15-8 mid. elec., 450 wv. 
R30- 100,000 ohm, 1 w. C15-16 mfd. elec. 450 wv. 
R31- 10,000 ohm, 1 w. C,6 -2 mfd. 2000 v. 
Ch, -200 ma., 12 h., filter ch. C,7-1O mfd. elec. 25 v. 

The drivers and modulators occupy one 
chassis. Modulator impedance is variable. 

One a.c. bias supply furnishes bias volt- 
age to all high voltage stages through two 
separate filter and bleeder circuits. The 
common impedance of one filter system for 
both Class C and Class B amplifiers caused 
serious distortion under modulation. Sep- 
arate filters and bleeders eliminated this dis- 
tortion. The C bias power transformer 
should supply somewhat more than 110 
volts each side of center of the secondary in 
order to obtain the bias voltages indicated. 
Minus 70 volts on the 35T modulator stage 
holds the no- signal d.c. plate current to a 
value of from 20 to 30 ma. 90 to 100 volts 
bias on the r.f. stages is sufficient to cut - 
off plate current entirely. Additional grid 
bias is obtained from grid leaks and from 
a cathode resistor in the 35T stage. 

Separate filament transformers on each 
deck supply each 35T and 100TH stage. 
Choke coil input was used in all filter cir- 
cuits in order to draw high plate current 
loads without having excessive peak recti- 
fier load currents. The 866 tubes are some - 
what overloaded on peaks of modulation but 
seem to be able to stand up for a good 
life operation period and are much cheaper 
than 872 rectifier tubes. 

Constructional Data 
The photographs illustrate nearly all of 

the data necessary for construction. A re- 
lay rack supports the 19" front panels which 
are finished in pearl grey wrinkle paint. 
The final amplifier panel is 12%" wide. All 
chassis were made 12" x 17" x 1%" with 
end brackets fastened to them and to the 
front panels. The exciter and speech chan- 
nel panels are both 10/" wide. The 350 v. 
and C bias supplies are mounted behind a 7" 
panel while the high voltage supply and 
power switches required a 14" panel. 

All wiring should be by the most direct 
"route" and square bends and the like 
avoided. The cables from one to the next 
chassis can be color -coded for easy iden- 
tification, and they should be tied in in 
true " W.E." style. While this last is not 
absolutely necessary, it will improve the 
appearance of the rig, and will help to 
avoid incorrect connections and the re- 
sulting destruction of parts. Careful con- 
struction throughout is essential if "com- 
mercial" results and consistent QSO's are 
to be expected. There is no excuse for 
transmitter breakdown due to careless con- 
struction. 

Coil data is listed in a chart to the left. 
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SRADirknitan EXpRitb2n02.4 
by LEE SHELDON 

Chicago, Illinois 

"To drink or not to drink," that is the question that faces many a serviceman when, having finished a particularly 
difficult job, the customer asks him to "have one." The author takes up this embarrassing situation and gives his answer. 

THE set sounds fine since you fixed 
it," volunteered Mr. Ryan, after I 
had completed delivery. "Don't you 

think so, Ethel ?" 
"Yes, indeed," his wife replied. "It 

doesn't make that funny noise, or fade one 
bit." She turned to me : "At first, we 
thought your prices were high, but now we 
are satisfied you know your business." 

I stood there, blushing, watching my left 
shoe as my right rubbed it. "Thank you," 
I said. "Salutary Sales & Service 
always tries to ring the bell, and I 
am sure my partner will be glad to 
know his work is appreciated." 

"Good," said Ryan, rubbing his 
hands together as a friendly ges- 
ture. "And now, how about a little 
snifter ?" 

"Thanks," I replied, "but I never 
drink on the job. I find I can't do 
justice to my repair work if I fall 
by the wayside. Thanks just the 
same though." 

The temperature dropped appre- 
ciably. I fumbled for Ryan's bill 
among some blanks, as if his wasn't 
the only job I'd delivered that day. 

He paid me, and I drove back to 

hard -earned, American fifteen dollars ?" 
"Don't get precocious, now -keep in 

mind it is no easy job to sponsor you dur- 
ing your technical adolescence, and that I 
suffer more from your growing pains than 
you. 

"Although the immediate reason for the 
call was a loose grid clip, the set needed 
attention badly. The tubes, which you neg- 
lected to check because the smell of a suc- 
cessful contract rose in the wind, were on 

could swing both arms while he spoke: 
"Listen, junior partner, right now one of 
our best customers is sitting in his living 
room, feeling we let him down by your 
mistake in thinking an invitation to drink 
concerns morals instead of sound business. 
I am going over there to regain some of 
his friendly feeling." 

"What can'I tell Brown if he asks for 
you?" 

"Tell him where I am, and ask him to 
drop over for a 'ball. If he can't 
see I'm doing this for the good of 
the business, tell him I'll go down 
the street and sign up with Re- 
doubtable Radio Repairs, Inc. If 
the 'phone rings, tear it up -we'd 
probably be better off if you were 
a silent partner." 

He slammed the door and drove 
away. The idea of drinking to im- 
prove business! Still, the shop did 
look very empty, and I couldn't say 
we didn't need work. I remember 
the times we used to have so many 
chassis on the floor you could 
hardly walk from the workbench 
to the door without jumping. I was 
certain of one thing, though : pros- 
perity would not return simply be- 

cause I accepted every warm gin highball 
that was thrust at me. 

One call came in while Al was out. Fel- 
low named Risso, with an ailing Amrad. 
Promised to be there within an hour, and 
hoped Al would get back quickly. 

To pass the time, I read a back issue of 
Serviceman's Counseler & Guide, and no- 
ticed with great satisfaction that item 4 
(b) of their editorial platform advised 
those in the profession to "stay sober on 
the job, even if the drinks are free." I 
marked the paragraph with red pencil and 
left the book open so Al would be sure to 
see it. 

When Al came back, he said : "Hello, 
there, Lee !" so pleasantly I knew he had 
been leaning against the Ryan refrigerator. 

"Here's a call down on Van Alst Av- 
enue," I said. "Let's have the keys to the 
car." 

"You know that section is filled with a 
nationality that uses the juice of the grape 
as a business function, don't you ?" He 
spoke very pleasantly, as if to a child. 

"I do," I replied, and added, firmly: 
"But I will refuse to take the job at the 
expense of my morals." 

"That's what I was afraid of," Al said. 
"You fail to realize alcohol is often the oil 
of commerce. I will answer that call. Go 
back and mother the 'phone again !" 

I had dozed off when the 'phone rang. 
Al's voice, slow but cheerful, announced: 
"I will be detained far into the night with 

(Check to page 56) 

the shop. Al was clearing up the 
workbench. He does that when business 
is bad, and no chassis are on hand. Says 
it helps him keep his mind off his business 
associates. He means me, of course, but I 
try to humor him, realizing his uncouth re- 
marks are engendered by a subconscious 
cognizance of my superior business acu- 
men. 

"Smells like I laid my soldering iron 
across a roll of rubber tape," he remarked, 
as if to himself, as he heard me enter. 
Then, turning in mock surprise : "Oh, it's 
you, is it? How did Ryan like his set ?" 

"Great -both he and his wife said they 
were well satisfied. What did you do to 
get rid of the fading -replace the by- 
passes ?" 

"Nope." 
"You didn't? Then what was the fifteen 

dollars for? We charged him for con- 
densers," I said, excitedly. 

Al smiled and sat down. "I am recon- 
ciled to the fact that I must guide you ten- 
derly, as you stubbornly refuse to learn 
your chosen profession," he said, pushing 
the 'phone away to make room for his feet. 

"When you picked up the set, you were 
so confused at the prospect of getting work 
that you rendered yourself incapable of 
analyzing the job properly. You took it 
for granted the cause of the fading was 
bypasses because you remembered other 
sets of the same model had the same fault, 
and not because you bothered to inspect 
this one before you picked it up." 

"I know, I know," I said, impatiently, 
"but what did you give them for their 

their last prongs. I supplied new ones. As 
an afterthought, I blew out three ounces 
of 1933 dust, cleaned the speaker, and 
painted the filter block brown." 

"Well, Ryan got his money's worth - 
why pick on me ?" I asked, using martyred 
countenance No. 7. 

"Because we gypped ourselves. The legi- 
timate total came to $15.75, so we lost six 
bits. Next time, check the set properly 
before you pick it up." 

We both smoked a while, loading up with 
mental ammunition. Al spoke first. 

"I know the Ryan family pretty well. 
His wife doesn't let him drink outside the 
house, and inside only on occasion. Every 
time I visit him he uses the event as an ex- 
cuse to mix a few drinks. Didn't he in- 
vite you into the kitchen ?" 

"Yes, but naturally, I refused. Business 
and pleasure -" 

"You what?" Al jumped up and yelled. 
"Gimme the keys to the car !" He ran to- 
ward the door. 

"Where are you going ?" I asked. 
With his hand on the knob, he relaxed 

long enough to say : "To the Ryan resi- 
dence. I am going to ask both of them 
how they like the set. Then, after he asks 
me to drink with him, I will knock over a 
couple in an effort to regain some of the 
good will you lost by refusing." 

"If Brown hears of this, he'll fire you. 
Your conscience must bother you, stopping 
work to go off and get drunk. Don't you 
ever toss in your sleep ?" 

Al let go of the door knob so that he 
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The QSL card that K7FBE sends out from his rig (right) is an 
interesting photograph of Unalaska, Alaska. DX seems fb there. 

73 From the BERING SEA 
IF you want DX paradise, pack up your' 

rig and head for Unalaska. In case 
you don't know where it is, you'll 

find it on your map tucked away in the 
Aleutian Islands, so far west that it is 
closer to the eastern hemisphere than New 
York is to Chicago. It is even farther west 
than the Hawaiian Islands, but more than 
3,600 miles further north, and after you 
pack your rig it will take you six weeks to 
get there if you make close connections. 

When you get there you'll find a ham 
club with six members (out of a total white 
population of seventeen), and K7FBE, 
Chester L. Kimm, who works regularly 
with every continent on the globe. Gaso- 
line is expensive and hard to get, so he uses 
only 75 watt input, but in the eleven months 
from June, 1937, to May, 1938, K7FBE had 
991 contacts on twenty meter fone 
is how they split up : 

Here 

North America 762 
South America 11 
Asia 128 
Oceana 33 
Europe 45 
Africa 12 

He has so many QSL cards that it is 
hard to tell the pattern of his wall paper, 
and he has relayed literally hundreds of 
messages from continent to continent, rang- 
ing all the way from seventy- threes and 
merchandise orders to matters of life and 
death. 

For power Kimm uses a rewound Dodge 
generator driven by a two horse Briggs and 
Stratton gas engine, coupled together with 
an old Ford clutch and parts from a wash- 
ing machine. His receiver is a National 
HRO, and his transmitter is a conventional 
rig with the following tube line -up : 

6A6 crystal oscillator, doubler, 2 -6L6G 
(push -push) doublers, 2 -T20's in a push - 
pull final, crystal mike, 6F5- 6C5- 6L6 -210's 
Class B modulators. The input is 75 watts. 
That's all there is, but it reaches out. 

Unalaska is six hundred miles south of 
the Arctic Circle, so it does not have the 
midnight sun. For practical purposes it 
might as well have, since summer months 
have only three or four hours of dim twi- 
light to represent night. In summer day- 
light hours are the best -the twenty meter 
band shuts off like a switch when the sun 

by TED LEITZELL 
Chicago, Illinois 

Special Radio News' Writer now in Alaska 

The last paradise of the U. S. Ham seems to be Unalaska where 
the huskies howl and the Borealis plays, but the DX sure does 
roll in. With only six Hams there, there is not much QRM. 

finally sinks below the northern horizon. 
It comes on again as soon as the sun has 
risen fully, and stays good all day long. 

In winter the nights are ok after the sun 
has set, but the aurora borealis plays hell 
witheeverything when it comes. Fortu- 
nately, they only get it two or three times 
each year, so it is not much of a problem. 

A typical day from Kimm's log book 

KA1KY, XE2AH, KA1RB, PK1VM, 
J2CR, YK4JU, J2NC, LU3EJ, XU8RB, 
VK3BW, G6GO, VK2ADF, F8UE, 
VK3ZZ, G3DO, LU9BV, VK3LA, T12HP, 
PK3LC, VK2ABG, VK4WU, KA2JV, 
KAITZ, VK3AL, KA7EF, PK1JR, 
VK3KR, V36AB, KA1ME, VK5GF, 
VQ4KTB, KAIHS, HO2U, PK1ZZ, 
PK2WL, XU8HW, ZT2B, J2M1, VK27C. 

Left to right: John W. Fletcher, K7GTP; Harry Blankenship, K7FOY; Eloda B. Kimm, K7GDL; 
Chester C. Kimm, K7FBE; Rev. J. Dean King, K76UD; and Dr. Leslie A. White, K7GCB. 
The white population of Unalaska numbers fourteen. Six of them, named above, are Hams. 

shows him working W6LY, K7AOC, 
XU8RB, VK2HV, FB8AH, W9NLP, and 
W7ALS. He gets all over North America 
with little difficulty, and in Asia reaches 
more stations in Russia, Indo- China, the 
Philippines, China, and Japan than any 
other countries. Europe is next to Asia, 
and he has worked nearly every station 
there. Africa and South America are 
poorest. 

In zones worked it is "Yes" on 1, 3, 4, 
5, 6, 8, 10, 12, 13, 14, 24, 25, 26, 27, 28, 29, 
30, 31, 32, 37, 38, and 39 ; "No" on 2, 7, 
11, 15, 16, 17, 18, 19, 20, 21, 22,, 23, 33, 34, 
35, 36, and 40. 

In April and May, 1938, he worked the 
following list of DX stations, all on twenty 
meter fone : 

PK1MX, VK6MU, PK4VR, G2PU, 
KA1MG, G5RV, K4SA, FB8AH, 
KAIMM, VK3ZB, LUIQA, HS1BJ, 
VK2VV, PAOBE, VS6AG, G6LK, 
VK6MW, KA1YL, LU4BH, KAISL, 
KA1AP, F18AC, VS2AK, Z52AF, 
OA4AB, F8XT, OA4AI, G5XT, CEIAH, 
XU8SG, XE2FY, F8QD, H15X, G2AL, 
XE2FF, GM2DI, CO2WW, G8MX, 
VS1AI, and ON4AJ. 

There are six licensed hams in Unalaska, 
but K7FBE has the only first class fone 
license, so Kimm does a lot of relaying for 
his friends. He handles a lot of trans - 
Pacific work: Shanghai to New York, 
Yokahoma to Los Angeles. Then there is 
the usual run of stuff between Alaska, Can- 

(Tune to page 66) 
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WRITES 

Allen B. DuMont, right, and his chief engineer, Dr. Goldsmith, study a Lincoln image received on a 9" 'scope in the former's laboratory. 

LADDIN'S wonderful lamp, after 
some ten or twelve centuries of 
world -wide publicity, has lost much 

of its thrill. In the first place, we have in 
electricity a far more versatile jinni than 
that summoned by Aladdin when he rubbed 
his famous brass lamp ; and secondly, any 
one of us can now own a wonderful lamp 
whereby to command electricity to do our 
bidding. It's no longer such an exclusive 
proposition, this matter of owning a won- 
derful lamp, but rather one of knowing 
how and where to apply electronic tubes 
of today. 

Already commonplace are the wonders 
wrought by the vacuum tube especially in 
such fields as radio, public address sys- 
tems and talking pictures. Industrial uses 
are somewhat removed from our every- 
day paths, yet the sorting of coffee beans 
by photo -electric eyes, the analyzing and 
comparing of colors and shades, the frisk- 
ing of jail visitors by etherial hands that 
instantly sound an alarm if a concealed 
gun or other weapon is detected, the count- 
ing of item passing by a given point, the 
clocking of auto speeders unbeknownst to 
them -these and many more electronic jobs 
have long since lost their novelty. We 
have come to expect no end of accom- 
plishments from the vacuum tube and its 
associated devices. 

It is when electricity writes its own story, 

by AUSTIN C. LESCABOURA 
Croton -on- Hudson, N. Y. 

The Cathode Ray Tube is not new, experiments on it being started 
by J. J. Thompson in 1897. The author describes the tremendous 
strides which have been made in the uses of this remarkable tube. 

however, that we can still be startled. The 
Arabian Nights tales do not relate just 
how good a reporter that jinni was. But, 
working purely on an over- stretched mem- 
ory going all the way back to childhood 
reading, it is our modest opinion that the 
jinni never wrote and probably didn't know 
how to write. Which is precisely where 
our present -day jinni comes in for further 
commendation ; for, using an electronic 
beam for its pen and brush, and a fluores- 
cent screen for its tablet or canvas, elec- 
tricity writes, sketches and even paints the 
story of its activities or findings for its 
master. 

All of which serves to introduce the 
cathode -ray tube, which has something to 
offer every man, woman and child by way 
of a better, fuller and more promising life, 
provided this remarkable device is more 
generally understood and thereby assigned 
to more and still more tasks. 

There is nothing intricate about the 
cathode -ray tube. It is simply an electrical 
means of sketching images. It converts 
electrical terms into visual ones. Or to put 

Photograph of a Lincoln image actually 
being received by a cathode ray tube. 

it another way, it enables us to "see" elec- 
tricity or any action that can be translated 
into electrical terms. 

The usual cathode -ray tube is a funnel - 
shaped glass envelope, with a radio tube 
base at the end of its long neck, and a 

www.americanradiohistory.com

www.americanradiohistory.com


13 

T S OWN STORY 

At left is a $250, two -piece C -R Tube offered over a dozen 
years ago. Compare it to the modern one costing the same. 

white screen at its flared end. There are 
some metal parts within the narrow -neck 
portion. Nearest the base is a cylinder 
with a small opening, which we are told is 
the "gun" that shoots a stream of invisible 
electrons against the screen of fluorescent 
salts at the far or flared end. Electrons, 
you know, are infinitesimal particles of 
electrically- charged matter, in this case a 
sort of vapor given off by the heated fila- 
ment or cathode within the "gun," just as 
boiling water gives off steam. The elec- 
trons are simply jerked out of the "gun" 
and hurled at tremendous velocity against 
the screen. The fluorescent salts glow viv- 
idly when struck by the electronic stream. 
So far, then, we have a glowing spot of 
light appearing on the fluorescent screen, 
where the electronic stream strikes. 

The next step is to control the size and 
sharpness of the "spot" on the screen. 
This is done by a second cylinder or focus- 
ing electrode. A third step is to shift that 
spot of light about the screen, in accord- 
ance with controlling influences, thereby 
obtaining a pattern or image for the 
graphic story. Two sets of metal plates 
positioned at right angles to each other, 
known as the deflecting plates, serve to 
control the shifting of the beam and conse- 
quently varying electrical charges which 
have an immediate effect on the highly re- 
sponsive electronic beam, just as a stream 
of water from a hose might be deflected by 
introducing one's hand or other object in 
the stream. The deflector plates make use 
of the electrostatic method of deflection. 
Sometimes coils of wire are placed about 
the outside neck of the cathode -ray tube, 
also to deflect the electronic beam, in which 
event we have the electromagnetic deflec- 
tion means. 

That's about all there is to the basic idea. 
The electronic beam is shot at the screen 
and causes a spot of vivid light. Thanks 
to the sluggishnes of human sight, any 
rapid shifting of the spot gives rise to a 
streak or line, so that we have patterns 
instead of successive dots for any rapid 
gyrations of the electronic beam. 

The C -R resonoscope or "pitch standard and comparator" is of 
inestimable value to musicians in checking the musical pitch. 

The fluorescent screen may have a fast 
or slow "decay" rate. In other words, its 
glow may disappear almost as soon as the 
electronic beam shifts to another position, 
thereby giving an instantaneous picture of 
the phenomenon being studied ; or with a 
slow decay rate, the pattern may remain 
long after the electronic beam has swept 
over the screen. The quick decay screen 
is suitable for studying recurrent phenom- 
ena, whereby the pattern is traced over 
and over again, with slightest deviations 
made apparent. The slow decay screen 
comes in handy in studying transient phe- 
nomena, wherein, as quick as a flash, the 
electron beam registers the graphic story 
which remains for seconds and even a 
minute or more on the screen, slowly fad- 
ing away. Meanwhile, of course, a photo- 
graph may be made of the screen pattern 
for further study. 

The cathode -ray principle is an old story, 
dating back several decades, beginning with 
the experiments of J. J. Thompson in 1897 
when he first discovered the true nature 
of the electron, aided by the efforts of 
Braun. 

For years, the cathode -ray tube had been 
employed in a few favored laboratories for 
the study of electrical phenomena. The 
handful of tubes then in use were gener- 
ally impractical, costly, and short -lived. 
The average life was under 25 hours ; the 
cost, several hundred dollars. Yet the in- 
formation made available through the use 
of a cathode -ray tube was so valuable that 
the better- equipped laboratories did not 
hesitate to use such equipment, quite re- 
gardless of cost and trouble. 

Awe -inspiring as the cathode -ray tube 
may have been to its handful of early 
users, it was, in the eyes of a young radio 
engineer, simply a glorified vacuum tube 
capable of much the same mass -production 
methods and resultant price reduction 
which made radio entertainment a house- 
hold institution. Allen B. DuMont was then 
in his late twenties. DuMont had already 
won outstanding fame in the radio -tube 
field. Following his graduation with a de- 

gree in electrical engineering, from Rens- 
salear Polytechnic Institute, he had joined 
the Westinghouse Lamp Company first in 
the capacity of engineer in the develop- 
ment laboratory, and later in charge of 
production on various types of radio re- 
ceiving tubes. While with the Westing- 
house organization he applied for ten pat- 
ents covering improvements on tubes and 
tube- production equipment. One of these 
patents on a high -speed automatic season - 

(Follow the ray to page 65) 

Various patterns drawn by a Cathode -Ray. 

440 cycle or middle A tuning 
fork tone, devoid of harmonics. 

392 cycle or middle G, 
sounded by a soft tone on 
bugle. Minimum harmonics. 

392 cycles, middle G, pro- 
duced by single reed of an ac- 
cordion. Note many harmonics. 

329.6 cycles or middle E, pro- 
duced by silver flute. Prac- 
tically pure ware form. 

392.6 cycles or middle D, pro- 
duced by the D violin string 
with first finger in Position. 

329.6 cycles as produced by 
C melody saxophone. This in 
strument combines vibrating 
reed; tuned resonant chamber. 
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THE NATIONAL QSO PAGE 
AWISE man once said, "There are 

none so blind as those who will not 
see." The truth of that proverb has 

already been demonstrated many times over 
since we started in to open the eyes of the 
amateurs to their plight, and the emascula- 
tion of their League. 

One radio club succinctly informed us 
that they did not wish to offer RADIO NEWS 
subscriptions as prizes at their club meet- 
ing because our editorial policies were at 
variance with those of QST and the 
ARRL. 

Whom were they punishing? 
Us? 
No, themselves ! Did they think that by 

refusing to have their members receive 
a RADIO NEWS subscription as a prize (and 
only three per meeting in a club of. over 
200), that they would thereby change the 
situation one iota? Just because you refuse 
to read of the market crash in 1929, or that 
Franklin D. Roosevelt was elected by the 
greatest majority ever, does not alter the 
facts of these occurrences. 

This same club prides itself on being 
"advanced" and "for the ham" and a mem- 
ber of the ARRL. Is it doing justice to 
any one of those three statements ? Can 
it really say that it is advanced when it 
tries to censor the reading matter of its 
members to the extent of prohibiting the 
inclusion of RN among its prizes? What 
can be thought of a club that says it is 
"for the ham" if it refuses even to read 
or listen to the other fellow? How can 
such a body know that it has. ALL the 
facts, or the entire situation in hand, un- 
less it has BOTH sides ? 

We have received many letters, several 
hundreds in fact, and some of them are 
characterized by the same refrain. That is : 

"I won't read about your slurs against the 
ARRL." 

"Fine," we say, "to have such loyalty to 
the League." But is that person doing the 
best he can for ham radio? Is he well 
informed on what goes on? We think not. 
Yet that is the very thing he should be. 

We have it on excellent authority that 

Joel Davis, 4 years old, who although not 
able to read or write, is an ARRL member. 

QST, by order of the Directors will not 
publish any controversial matters in its 
pages. This means that not one word of 
criticism, not one word of rebuke, not one 
word of inquiry, not one word of answer 
will appear for the ham's edification. 

Will this serve to change the ham situa- 
tion ?. Will this serve to help the U. S. 
Hams realize that the final "30" is about to 
be signed on his operations? 

Carrying this sort of thing still fur- 
ther, and in a desperate attempt to keep 
the ham membership ignorant of what is 
going on, the HQ bunch have decreed that 
they will take no notice of the storm that 
is brewing . . . that they will try and 
squelch this National QSO Page with 
silence. 

But is that the real truth? Have they any 
answer to any of the accusations that have 
been laid at their door -step? And it is re- 
freshing to note, that in spite of the ARRL 
Edict, many of their own members have 
written and commended us on our fight, 
have written asking for information, have 
alleged that they want to help and want to 
fight to make the League a representative 
body. 

There will always be a few serious think- 
ing hams who, while skeptical, will want at 
least to hear both sides, will want to have 
the entire thing laid open. It is that type 
of ham that the revered Hiram Percy 
Maxim was. What has happened? Maxim 
must be turning over in his grave when he 
sees that his League is "taken for a ride" 
by the foreign powers, that it is run with- 
out giving the ham information on sub- 
jects vital to the very existence of his 
hobby. 

The thing nowadays seems to be to get as 
much as you can and keep the people as 
ignorant of true conditions as you can. If 
someone tries to do something to dispel 
this type of cloak, then you simply ignore 
him, or else you order that he not be an- 
swered. In due time the opposition will 
wear itself out, and you will reign supreme 
again. There is hope in some quarters that 
this fight will go just that way. Don't you 
believe it ! RADIO NEWS is in this to stay. 
And it is in it to keep up the fight until the 
ham's eyes are opened to the true situation 
and he tells the HQ bunch what he wants 
and gets action. 

Have you had your irony today? Well, 
bunch, think this one over. How is it that 
the ARRL had a surplus of $109,000.00 in 
December, 1936, pays annual salaries to its 
officers and executives of over $51,600.00, 
and paid out $18,000.00 for a ham station 
which it is the privilege of a very, very few 
to operate, AND YET ONLY RE- 
PORTED PAYING OUT TEN DOL- 
LARS FOR INFLUENCING LEGIS- 
LATION?. 

How does this stack up with a TAX- 
PAYING radio network which must pay 
taxes on over $12,000,000.00 in six months? 
There the ARRL is, with money in the 
bank, huge salaries being paid, erecting the 
most expensive type of ham station, and yet 
it spent less than what it costs us to buy 
a good second hand Class B transformer for 
the very thing that it should have spent 
the most on? Meanwhile others who are 
intent on stealing the bands away from the 
hams spend thousands to gain their ends at 
our expense. Who's asleep at the switch? 

Naturally the ARRL position must be 
weak. They do not support our govern- 
ment with taxes, is it small wonder that it 
does not give them more than a passing 
glance. Meanwhile the commercials do 
pay taxes and heavy ones at that. Since 
taxes are what makes the wheels go round, 
doesn't it seem reasonable that they ought 
to do their share, and in return acquire the 
benefits from their being a tax payer ? 

In addition to that, who are licensed 
members of the League ? How many can 
read and write? How many are able to 
understand what it is all about ? And how 
many have been refused membership who 
should be in the ARRL? What league 
would have any power at all if it is unable 
to break down its membership and make 
it public, so that all and sundry may know 
who it is that is seeking the assistance of 
the Government? 

And there you have it. Look at the pic- 
ture of Master Joel Davis, aged 4, who can 
neither read nor write. He does not know 
a condenser from a ping -pong paddle. Yet 
he is a full fledged member of the ARRL! 

True it is that Joe, aged 4, cannot vote 
in the League. But in going before the 
FCC he is counted as one of the members 
on whose behalf requests are made. Is it 
small wonder that the FCC and the foreign 
powers think so little of the League? Look 
at the other picture, it is that of Harry 
Harrison, W9LLX, a full fledged ham. 
W9LLX is an engineer of note, a service- 
man, and an author. Yet he was refused 
membership in the ARRL because he did 
not want to receive QST. Joel, aged 4, 
who had no desire to join the ARRL, asked 
for no membership, finds an ARRL cer- 
tificate and membership foisted on him, 
while Harry, W9LLX, is refused because 
he did not want QST, but DID want to be- 
come a member of the League. Something 
is vitally wrong with the picture some- 
where. 

And so it goes. From trying to keep 
those of its members in the dark as to 
what is the true status of the situation, to 
admitting kids aged 4 to membership in 
the ARRL ; our League needs a cleaning 
up. There is machinery for just that sort 
of thing. It must be used by the members 
themselves. There is no need for a revo- 
lution in the ranks, no overthrow of the 
system, no amendment to the League Con- 
stitution. What is needed is the election 
of some real he -men Directors who will try 
and promote the interests of the ham, not 
for those who have a financial interest, but 
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DEMANDS OUR PLATFORM I 

W9LLX who was refused membership in ARRL 
because he did not want to take its QST. 

for those who painstakingly pay their dues 
each and every year, and who for a number 
of years have received little other than a 

magazine for their money. 
Once more we urge all who are not pres- 

ently members, join the League. Once 
inside, get busy. Write your director and 
see how much of what goes on he knows; 
and what -if anything -he proposes to do 
about it. If he appears wishy -washy then 
throw him ut -impeach him if you have 
to -but GET YOURSELF A REAL. DI- 
RECTOR WHO CAN, AND ABOVE 
ALL, AV 11 \V IL L, FIGHT! -The 
Editors. 

CORRESPONDENCE 

Dear Sirs: 
Instead of flooding your subscribers 

with "parrot talk" coming from your in- 
experienced staff, why don't you "get off 
the dime" and go to work and outline your 
own program for protecting the amateur, 
or select prominent Amateur operators to 
forni a board under your sponsorship? 
Open Forums can do no good unless there 
are leaders to advance ideas through the 
presentation of new material. We ama- 
teurs cannot afford to run around like 
chickens with their heads off ; we must act 
sensibly and cooperate, especially with the 
regime now in command. Best 73. 

(Sgd) STANLEY R. RADOM, 
\VtKBY -M \Z; \\TAC, ex-013S & ORS. 

Right you are, W6KBY! There are 
several reasons why we cannot do 
everything you suggest at this time. 
Firstly we have been unsuccessful in 
obtaining the services of any so- called 
prominent amateurs to form a board. 
Whether this is due to the fact that 
there are none with sufficient courage 
to "stick their necks out" or not we do 
not know. But we do know that for 
the most part the ham fraternity is so 
phlegmatic that it is nigh onto impos- 
sible to rouse them from their smug 
complacency. We DO need leaders, 
but the attitude seems to be, "Aw, who 

cares! Let George do it!" This atti- 
tude is what we have been fighting and 
must continue to fight. 

On the other score we are afraid that 
you have not been following the maga- 
zine very carefully. The following has 
been advocated up to date. 

(1) The establishment of the League 
on a tax paying basis, so that it 
will be in a position to 

(2) Employ the services of the best 
possible "lobbyist" in Washington 
to keep the ham story before the 
houses of Congress and the FCC. 
The opening of the columns of 
QST to controversial matters per- 
taining to the League and its man- 
agement, and the lifting of the 
presently imposed censorship by 
the Directors. 

(4) The investigation of the possibil- 
ity of obtaining more space in the 
frequency spectrum by conferences 
with the FCC and others, the for- 
mer of which is only possible if the 
suggestion under (1) and (2) is 
accomplished. 

(5) The election of new and better 
Directors where by their records 
the present ones have shown an 
inaptitude to accomplish anything, 
including the impeachment of the 
"weak sisters," where indicated by 
their respective records. 

(6) The "cleaning house" in the HQ 
staff so that certain matters pres- 
ently improperly being done, such 
as the payment of salary to an em- 
ployee who has been absent over 
a year instead of having him cov- 
ered by insurance, shall be recti- 
fied; and that the meetings of the 
Board shall be held in accordance 
with the Constitution and regu- 
larly recognized Parliamentary 
Procedure. 
The summary dismissal from the 
Board of all Directors not legally 
qualified to act under the League 
Constitution. 
The amendment to the Constitu- 
tion permitting any licensed ham 
to join the League by the payment 
of small dues if he does NOT 
want to receive QST. 
The curbing of expenditures of 
the membership's money for those 
things which cannot possibly be 
enjoyed by the majority or a great 
part of that membership. 
That the amateur fraternity awake 
to the real situation which should 
be made public by the A.R.R.L., 
and with that awakening the 
greater interest be shown by the 
ham in his League and the preser- 
vation of his hobby. 
The restriction of membership in 
the League so that not any Tom, 
Dick or Harry can join. 
The publishing of the number of 
amateurs actually members of the 
League, so that when we do go to 
the FCC or Washington, and hav- 
ing acted favorably to suggestions 
(1), (2), (8), and (11), we will 
have sufficient power to accom- 
plish something for the expan- 
sion and preservation of the ham's 
hobby. 

We hope, W6KBY, that you will 
agree that this is an ambitious pro- 
gram. Certainly it is not a selfish one 
from our standpoint. We invite not 
only your comments on the platform 
(which will be expanded from month to 
month), but the suggestions of anyone 
else. We would be pleased to have any 
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amateurs who are desirous of acting on 
a Board of Suggestion, to communicate 
with us. -The Editors. 

WHAT AN ENGLISHMAN THINKS 
OF U. S. HAMS 

.. . For example the loss of general 
message transmission of third party mes- 
sages to Countries outside the Americas is 
lamented by a contributor in the August 
Notional QSO Page. Now any reasonable 
minded person will agree that the handling 
of third party messages must be open to 
many abuses and encourage the spread of 
sham amateurs (i. e. Semi- professionals 
competing with Professional Cable Serv- 
ices, etc.) and as a rule messages can be 
handled faster and more efficiently by the 
Cable & \\Tireless Companies. Therefore 
the loss of this privilege could only be ex- 
pected, especially in view of the fact that 
outside America most of the big powers 
lun'e vested all communications services in 
the hands of the Post Office or other Gov - 
ernuient Department. 

The Ham's right to occupy his present 
frequencies in America is based on (1) As- 
sistance in emergencies, (2) A reserve of 
potential operators in the event of \Var, 
(3) For serious experimenting. Now out- 
side America items one cannot usually he 
undertaken by an amateur, and few hams 
have the apparatus, time, or knowledge for 
serious experimenting. It is small wonder 
that other essential services wish to expand 
into the hani bands. The best thing that 
can be done for the hams everywhere is to 
endeavor to retain as much of the present 
bands as possible and be prepared to have 
to compromise. Expansion of the present 
bands is extremely unlikely and must inevi- 
tably be a waste of effort. After all, why 
should the hands be enlarged just to enable 
this sort of things to go on, "Your sig R9 
plus here am using a super XYZ receiver, 
etc. please QSL 73's." 

Many other services can make out a bet- 
ter case such as additional space for air 
lines. Therefore the best way to obtain 
more room is to go down still further and 
obtain general permission to use 2%, l' /y 
and / meter bands. ... (We already have 
it. Ed.) 

This I consider essential if the ham is to 
keep up with radio and not be left behind 
in the general advancement. Don't think 
that I am anti -ham because I am all for 
it, but it always seems to me that in the 
States the ham seems to think that there is 
no other side to the question and to exag- 
gerate his o)ort usefulness. I have there- 
fore tried to point out how other people 
look at them. 

Judging from the recent report in QST 
on the Cairo Conference, I think the ARRL 
did the best they could under the circum- 
stances. (All italics ours. Ed.) 

(sgd.) K. N. Oliver, Guilford, England. 

There, gentlemen of the ham frater- 
nity, you have it! It would seem that 
we will really have to fight the War of 
Independence all over again -at least in 
behalf of the U. S. hams! What we 
need is a George Washington . . . ana 
quickly too! So we think in our smug 
self -satisfied way that they don't mean 
business over there? They want the 
ham frequencies for air lines! Air lines, 
indeed. For propaganda. That's what 
they want 'em for . . . for un- American 
propaganda! Are we going to take this 
sort of thing lying down? Is there not 
one red blooded American ham who 
will "go to town" on this? 

Once more RADIO NEWS takes the 
pains to point out to the American ham 
that he stands alone -all alone -in the 
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furthering of his hobby! We are about 
to lose it! Unless we get busy and 
force the League to "get going," Mr. 
Warner's prophesy (Radio News, Aug. 
1938, p. 36) will come true and after 
1942 there will be nothing for us below 
30MC! 

Let us analyze the letter of Mr. 
Oliver. Piece by piece it has the stigma 
of the person who is opposed to the 
American way of doing things. He be- 
wails that the European ham has neither 
the time nor the apparatus to do "seri- 
ous" experimenting. Therefore the U. S. 
Ham, who has the time and instru- 
ments, should be shoved off the air. 
That is the attitude of our European 
friends for whom we were the pioneers 
in pointing out the benefits of the game 
of ham radio. Surely that is the snake 
biting the hand that fed it! 

Mr. Oliver mentions a "semi -pro- 
fessional" and a "sham amateur." 
What are these? We don't know. But 
if the foreigners think that we have 
"Semi- professional and "sham Hams," 
then our League -the mouthpiece of the 
American Fraternity -has indeed done 
a poor job of putting them wise to our 
term of "Radio Amateur." We believe 
that we know what Mr. Oliver means. 
That is this. In England, power of 1 

kw is not permitted, but many of their 
professional stations have that power. 
Therefore any U. S. Ham with a power 
input of 1 kw is a "semi- professional." 
Nothing could be further from the truth. 

Why should we compromise with the 
non -American countries? They only 
want our frequencies for the disseminat- 
ing of propaganda, the expanding of 
their revolutionary ideas and 'isms, and 
the cutting down of the military effi- 
ciency of our great and glorious coun- 
try. They figure -and we have it on 
excellent authority -that by shoving the 
U. S. Ham above 30mc (below 10 me- 
ters) that the development of radio in 
the 160; 80, 40, and 20 meter bands will 
be halted and therefore the military 
value of these bands will be impaired for 
our Army and Navy. This is based on 
their theory that the hams have con- 
sistently done more in the developing 
of a band than any commercial agency. 
They believe that: it was the hams who 
discovered the skip effect -at least how 
to make practical use of it; it is the 
hams who are devising the use of direc- 
tional antennae, etc. They theorize fur- 
ther that if the use of the bands is de- 
nied, the development of the radio in 
those bands will be halted. That is the 
theory of the foreigner. In addition 
they are thoroughly familar with the 
fact that we so jam the bands that they 
cannot hope to put any kind of broad- 
cast (propaganda) signal through. That 
annoys them also. 

What it all boils down to is this. We 
cannot expect any further help from any 
foreign country in the "Fight for the 
Ham Bands of 1942." We must stand 
alone in the demands for our fre- 
quencies. 

Unless the ARRL immediately puts 
itself into a position of force with re- 
spect to pushing the demands of the 
Hams at Washington, the Powers That 
Be at the seat of our government will 
not feel obligated in any respect to fur- 
ther our demands at the coming con- 
ference. Much less will they feel that 
we deserve any consideration at all if 
we do not fight here, at home, for that 
which we want them to fight for us 
abroad. 

To help that fight, join the League! 

Elect fighting directors! AND ABOVE 
ALL SEE TO IT THAT YOU GET 
ACTION. -The Editors. 

A RADIOSTRICH WRITES 

Dear Sirs: 
Your recently very obvious editorial pol- 

icy in regard to the ARRL is the greatest 
collection of rotten, cheap, punk, low -down 
slurs I have ever had the misfortune to 
read. ... You should keep your prying nose 
out of what is none of your business. 

I used to like RADIO NEWS. Now I hate 
it. It smells. 

(Sgd.) Arthur F. Schoenfun, 
Arr's Island, Maine. 

Tsk, tsk , tsk! Do watch your blood 
pressure, Mr. Schoenfun! Hi! 

Seriously, though, are you a licensed 
ham? Are you a member of the ARRL? 
Or are you a "Radiostrich "? 

A Radiostrich is a person who either 
is or is not a member of the ARRL and 
who professes a real interest in ham 
radio, but buries his head in the sand 
and says, "I can't see anything wrong 
with anything about the hams!" And a 
"Radiostrich" never votes for a director, 
never inquires into what is being done 
for him nor against him, does not know 
what is going on anywhere, much less 
in his own League. 

We deem it our very important.busi- 
ness to open the ham's eyes to what 
the powers, foreign and otherwise, are 
trying to do in the way of taking from 
him his frequencies. We think it is very 
much our business to stir up the hams 
into demanding and getting action from 
their ARRL. We surely cannot see that 
there is anything wrong, prying, or rot- 
ten in getting those hams who are mem- 
bers of the ARRL to vote for a good 
director, an active director. We would 
be most happy if the hams will just go 
and vote no matter for whom ... so 
long as they go to their respective polls 
and vote in great numbers. Above all, 
we think that it is every ham's business 
to see that he retains his hobby. 

It is the very type of energy that in- 
spires Mr. Schoenfun to write his vitu- 
perative letter that we are trying to 
corral into DOING something construc- 
tive for the ham. Surely it were better 
to devote the same time it takes to write 
us this type of letter to writing us a 
constructive thought for the preserva- 
tion and expansion of our ham bands 
which are being so avidly sought by the 
Non -Amateur Powers. -The Editors. 

ANOTHER LEAGUE? 

Dear Sirs: 
I want to say that if anyone will lead 

the way to get our frequencies back, I'm 
right behind him and I know I won't be 
alone. All that is needed is a leader and 
the hams, I am sure, will back him up. 
If our dear old ARRL which is now 
supposed to be our leader can't do the 
job, then let's get someone who can. I 
know many hams that would welcome 
another organization that would repre- 
sent them. 

What I am driving at is this. The 
hams do want an organization that is 
for ham radio . . . Either let the 
ARRL change its ways or else let's get 
someone who can do things the way we 
want them done. 

(Sgd.) Arthur F. Eichorn, Sr., 
W6LBB (ex- K6LBB). 

At present there is not any need for 
another league for the ham. If the 
membership will take its elective fran- 
chise seriously, and place only the best 
men in as Directors (and not their best 
friends, Hi!) then the League will be- 
come the logical leader. What we need 
is more members in the League, as long 
as they are fighting members, and they 
will demand ACTION as well as an ac- 
counting from their Directors. -The 
Editors. 

HE IS FOR BETTER DIRECTORS 

Dear Sirs: 
The League is neither wholly right 

nor wholly wrong. It, however, is our 
League and whatever is wrong with 
it we hams have it in our power to cor- 
rect. My personal observation of a 
Board meeting indicated what is more 
wrong than anything else. In order to 
demonstrate clearly what I mean I will 
describe what took place. 

At the Board meeting in 1935 owing 
to pressure by some of. the Western 
Directors, Warner and Segal were se= 
verely criticized and were told that their 
services would not be needed at Cairo. 
At the 1936 meeting, when the time 
came to nominate representatives to 
Cairo there was read a list of names, 
which included the names of several 
employees of the F.C.C. and the names 
of a number of men connected with the 
large commercial radio interests very 
few of whom were hams. Neither 
Warner nor Segal were included. By a 
short discussion the names which had 
been suggested were soon eliminated. 

At this point Mr. Segal arose and ad- 
dressed the meeting for slightly, over 
forty -five minutes His subject was K. 
B. Warner. His words were direct and 
to the point. Every word was well con- 
sidered and no ham had he been there 
would have misunderstood Mr. Segal. 
What he said, briefly was that the 
League could find no one else so well 
qualified for the Cairo job as K. B. 
Warner. And Gentlemen! That still is 
a fact. No one knows more about our 
problem or could have done a better job 
for us at Cairo. After Mr. Segal sat 
down what happened? Only a year be- 
fore there had been serious objection to 
Mr. Warner. If there had been any 
foundation of fact upon which the ob- 
jection had been based, one year could 
not have changed the facts. However, 
when the proposal was put to a vote 
after Mr. Segal sat down there was no 
discussion by any director present. K. 
B. Warner was nominated for Cairo 
and a few minutes later Segal was nom- 
inated as counsel to assist Warner. 

Gentlemen, if anything was wrong at 
that meeting it could only have been 
your directors. Such an important de- 
cision made without discussion, espe- 
cially when the previous year's action 
had been exactly opposite, seems al- 
most impossible. 

And if your . directors are wrong who 
sends the wrong men? You are re- 
sponsible, but you say, you did not vote 
for your present director. If you didn't 
vote for him why didn't you vote 
against him? Records show that in 
many divisions only one -fourth the 
members of the League vote in a Di- 
rector election. 

The non -voters, who are League 
members and the non -members of the 
League are, the ones who cry loud and 
long that the hams have lost everything 
and blame Warner and Segal. -Wake up, 
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fellows, do your part, get your fellow- 
hams in the League and vote for directors 
zvhen there is an election. (Italics ours. 
Ed.) Make the League what you want 
it to be. No new organization of hams 
could possibly gain the prestige the 
League has between now and the Rome 
convention. 

Petitions to the F.C.C. and Congress 
are wasted effort. (They have proved other - 
wise. -ED.) Your Congressman and mine 
has too many other things of far greater 
importance on his mind to permit him to 
spend much of his time or his thought on a 
petition signed by 20, 70, 150, or even 1,000 
of his constituents. Even the unemployed 
in his district outnumber these figures. 
Most of them have to deal with tens of 
thousands of people and millions of dol- 
lars. 

In addition petitions have a decidedly 
bad effect. It indicates an unwilling- 
ness on the part of the hams to coop- 
erate for the common good. Petitions 
during the last few years have been un- 
successful and have brought no gain to 
the petitioners unless it was their wish 
to destroy the hard earned position 
which the League had attained. 

Reference has been made to our 
losses at Cairo. We lost the exclusive 
use of some frequencies but no frequen- 
cies. Ham radio would have taken a 
far greater licking than it did, had it 
not been for the support of the entire 
American Delegation and especially 
that of Lt. E. K. Jett, Chief Engineer 
of the F.C.C. Could an act of our Con- 
gress have given us more support? 
Who earned this support for us? 
Warner and Segal? Yes, to some de- 
gree! But the most of our support 
came from a recognition of our past 
performances during storms, floods. 

Too many of our hams fail to recog- 
nize that we have to justify our use of 
the ham bands. Radio frequencies are 
a part of the public domain. The dis- 
coverer of a new continent usually gets 
a substantial grant of the new land. We 
hams too got a grant of the frequencies 
a few of our number discovered. The 
one who gets a grant of the public do- 
main has to pay taxes on his part when 
the country is developed. We too must 
pay "taxes" on our frequencies by ren- 
dering service whenever opportunity 
presents itself. How many hams are 
prepared so to serve? How many put 
forth a little extra effort in order to 
have a radio station that will not fail 
under such adverse conditions as are 
present during emergencies? Our 
service to the public from now until 
the Rome convention will determine. 
whether we get the continued support 
of the American Delegation or whether 
we fight our battle alone. 

Even with the support of the Ameri- 
can Delegation we may lose more fre- 
quencies at Rome. Should we lose an 
entire band, consider how much less 
will be our loss than the loss of liber- 
ties which have been the lot of the mil- 
lions of Europeans in the Dictator 
countries. It is fortunate for us indeed 
that the influence of the dictators can 
only reach us through our hobby. By 
this statement I do not infer that we 
should willingly give up frequencies, 
but what I do mean is that when we are 
forced to lose frequencies, having had 
the entire American Delegation behind 
us, let us not be such big fools as to be- 
lieve or say that had we had a different 
man on the job at Cairo we would have 
done any better. Let's begin now to 
make ourselves so important to our fel- 
low citizens that the entire American 

Delegation will again be our represent- 
atives at Rome. 

(Sgd.) Roy C. Corderman, 
W3ZD -WLMD, ARRL Emergency 

Coordinator, Wash., D. C. Area. 
For the most part, W3ZD is right. 

He recognizes that only by electing the 
proper type of director, can the League 
function with any strength. That is 
what the Editors have been saying all 
along. 

One thing we fail to understand. 
How is it that the counsel, who should 
only be heard on legal policies of the 
League, or to explain some legal point 
in the discussion, can take up 45 min- 
utes in a personal bombast for a per- 
sonal friend? Why didn't the Directors 
call for a "point of order" and show 
that the venerable counsel was "out of 
order "? Perhaps the counsel figures 
that he has the same voice as that of an 
elected Director. If that is so, then it 
is up to the membership through their 
duly elected Directors to see that this 
sort of thing is stopped. At least the 
League should be managed by elected 
Directors, not appointed persons. -The 
Editors. 

FAVORS ARRL HOUSECLEANING 

Dear Sirs: 
Aside from appearing as the private 

corporation of K. B. W., QST seems to 
use the ARRL as a source of revenue 
and as a circulation builder to gain 
more revenue. 

The ARRL is operating under cover 
of QST which is an amateur radio pub- 
lication. The League is an organiza- 
tion of amateurs. Amateur radio to my 
way of thinking is made up only of per- 
sons interested in the transmission and 
reception of signals of other amateurs. 
Only radio amateurs are interested in 
amateur radio and therefore the ARRL 
should be made up only of such per- 
sons . . . licensed amateurs. A license 
indicates interest. Such persons are the 
only ones fully acquainted with their 
problems and possible solutions. Since 
it is an organization it can readily have 
this qualification without being con- 
sidered discriminatory. If other than 
those amateur radio operators desire to 
purchase the magazine for what tech- 
nical articles it may contain that is their 
privilege and the League's benefit. 

The officers of the League should be 
radio amateurs before they are elected 
to office, and not take out a license af- 
terward . to ease their conscience 
or that of the person hiring them. This 
rule should apply to all personnel work- 
ing for the League, unless such person 
need be such a specialist that he cannot 
be found in the ranks of hamdom. 
When a new job is open it should be ad- 
vertised in QST. Why not give benefit 
to those who make the League possi- 
ble? The little fellow who subscribes 
and pays his $2.50 a year is not given 
all the attention due him. Yet he, and 
all his brother hams, are the ones who 
make possible the good jobs for the 
chosen few (How have they been 
chosen ?); because, by the large circu- 
lation of the magazine among the fra- 
ternity, advertising is made easier, more 
abundant and more profitable. 

No doubt in its early days the loca- 
tion of the League HQ. was a good one. 
Now the scene is changed. Hams are 
all over the country. HQ. should be 
centrally located to serve and to cut 
down operating expenses. Closer con- 
tact could be kept with all and radio 
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could be made the means. It would 
not be a difficult job to cover the United 
States from a central location. Also in 
the Middle West the hired -hands could 
be drawn from all sections. The infu- 
sion of new blood would put pep into 
the organization which is continuously 
losing ground for the amateur ... his 
ground . Kcs . though perhaps 
gaining in circulation and other com- 
mercial ways but that, to no benefit of 
the amateur of the ranks. The self - 
satisfaction which is impressed upon 
the radio amateur of the ranks by the 
editorials of QST is proving more dis- 
astrous each time the League repre- 
sents amateurs at a world conference. 

Recently it came to light that the 
League is a tax exempt unit. This in- 
dubitably takes away from the League 
much more than it can hope to gain in 
a financial way. Can this be a reason 
for our losing Kcs.? The counsel em- 
ployed by the League was at the time 
and for a portion of the time of the 
Cairo Conference under suspension by 
the F.C.C. Yet he attended the con- 
ference and this conference was at- 
tended by representatives of the F.C.C. 
Does this promote confidence in our or- 
ganization? It surely wouldn't were I 
a member of the F.C.C. (Dates can 
be checked in Broadcasting . . . Dec. 
Jan.- note.) 

Frequencies are important to the 
amateur. Yet when we lose them there 
are no real explanations forthcoming. 
A sort of indifference is thrown our 
way, perhaps a shoulder shrug with the 
words, "We've done it before ... pull 
in your transmitters, boys." It amounts 
to a dictator telling the populace to pull 
in their belts if they are hungry. You 
can be sure he's not and you can be sure 
all amateurs cannot have the benefit of 
the latest technical equipment to get 
them through all the QRM created by 
a lack of the necessary Kcs. I never 
got the benefit of operation in the days 
of the wide bands ... but I remember 
listening on them and to the lack of 
QRM. DX and anything else could 
have been worked with enjoyment. But 
what I can't understand is why with all 
the "empty- holes" in the realm of the 
Kcs. they pick on the ham. Allowing 
Europe to use some of our 7000 kc. 
band, means that much less. What 
ham can work over or under one of 
those plenty -K. W. outfits beamed this 
way . it can't be done. You know 
what it's like on twenty when under 
some ham phone . it'll be worse on 
forty. And if we keep pulling in the 
edges of the bands each year it won't 
be long and we'll be pulled off com- 
pletely . . . by r e q u e s t ... and very 
soon. 

(Sgd.) Arnold King, Jr., W2JJC. 
Thank you for the letter, W2JJC. 

What we need most of all is ACTION 
on the part of the ham fraternity if the 
League and the ham frequencies are to 
survive. When your Director comes up 
for re- election, weigh his ACTIONS at 
the Board meetings, and if he did not 
come up to scratch, then do NOT re- 
turn him. Pick a wide awake, keen, un- 
derstanding and ambitious man for 
your director. Especially, pick one who 
will follow the dictates of his constitu- 
ents and clean up the situation and 
push the hams' fight at Washington. 
-The Editors. 

(Continue the fight on page 64) 
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An old auto flywheel ring gear engaged by* 
a Bendix starter gear turns the antenna. 

The motor -driven array proved itself more 
useful in receiving than in transmitting. 

Motor - Driven Antenna 

A plumb -bob indicates the direction of the 
beam. The gadget is absolutely fool- proof. 

M ANY hams are located in large 
cities and in congested districts 
where a very limited space is avail- 

able for the erection of antennas. The de- 
velopment of the close -spaced array greatly 
simplified the problems of these hams, 
since antennas of the reflector radiator 
type are often too bulky for some loca- 
tions. I had been operating in a QRA of 
limited space, using the doublet type of an- 
tenna, when I decided to experiment with 
a rotary beam antenna using a close- spaced 
array. My chief problem was to develop 
an efficient method of rotating the antenna, 
and to cut down the heavy cost of similar 
special factory -made equipment. I designed 
this rotating equipment for my own par- 
ticular need, but the entire assembly can be 

by ROWLAND J. LONG, W9NLP 
as told to Tom Gooteé, NBC Field Engineer, Chicago, III. 

The amateurs are finally awakening to the fact that most of 
the signal power comes from a proper antenna. With a direc- 
tor system described here a power gain of 4 may be expected. 

used for mounting close -spaced antennas of 
either the director -radiator doublet type or 
the 8 -JK beam type. I have been using 
this rotating beam antenna for some time, 
and find it to be very practical and effi- 
cient. It has an extreme degree of selec- 
tivity making it very adaptable for receiv- 
ing purposes. 

The rotating equipment consists of two 
principal parts, the fixed main pole and the 
top movable "header" on which the an- 
tenna rods are mounted. The "header" re- 
volves on the wooden shelf plate mounted 
at the top of the main pole, and is driven 
by a motor and gear assembly located in 
the radio shack. The main pole and the 
"header" can be constructed separately, 
making the assembly of small parts com- 
paratively simple. The entire antenna and 
rotating equipment should be completely 
assembled on the ground before perma- 
nently mounting. 

For the main pole I used a forty foot 
6" x 6 ". This pole was later mounted five 
feet in the ground, placing the antenna ar- 
ray rods the usual one -half wave above 
ground. The wooden support shelf 10" x 
24/" x 2" was permanently mounted at 
the top of the main pole. The hub of a 
front automobile wheel (the wooden spoke 
type) was then set in the top center of the 
shelf. I decided on this type of hub rotator 
because of the two roller bearings which 
are spaced approximately six inches apart 
resulting in a strong rotating support for 
the movable top element. 

The surface of the axle (at the point 
where the "king pin" fastens to the shaft) 
was milled off, and to this an iron plate 
%" x 6" x 31" was securely fastened. A 

14 inch gear flywheel replacement ring was 
then bolted to the iron plate. It was quite 
a tedious job to find the exact center be- 
fore drilling. This gear ring was also at- 
tached to the steel plate above it for align- 
ing the gear teeth. 

A %" drive shaft is used to turn a small 
gear which meshes with the large 14 inch 
flywheel gear. This drive shaft goes 
through the stationary wooden plate, and 
a Bendix starter gear was attached to this 
drive shaft by setting in a support bear- 
ing. This bearing support consisted of a 
1" pipe flange and close nipple into which 
a bronze bearing was pressed and then ad- 
justed so that the starter gear meshed 
properly with the flywheel gear, both as to 
height and depth in teeth. The used auto- 
mobile hub, ring gear, starter gear, and 
iron plate completely assembled and ready 
to fasten to the stationary wooden shelf 
cost only $12.00, which included the time 
required by the Machine Shop to do the 
work. 

The %" drive shaft was then extended 

Constructional details of the header. 
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The motor turns the array by means of a flexible 
coupling to a gear box. One -half HP is sufficient. 

Ordinary awning gear boxes are used to turn the 
corner and to give the proper driving turn ratio. 

down one side of the main pole, supported 
about 11/4" away from the pole by means 
of small angle iron brackets. At about 
three feet above the ground surface the 
drive shaft changes direction and enters 
the shack. To make this turn I used an 
awning right -angle gear box which had a 
ratio of about ten to one. The drive shaft 
then continued horizontally for about ten 
feet, and was terminated with another 10 
to 1 gear box in the shack. The drive 
motor was attached directly to this gear 
box. For my purpose I used an old -style 
player -piano motor, having a speed of 
about 800 r.p.m. and approximately 0.6 hp.; 
these motors have starting leads brought 
out so that they can be easily reversed. 
Almost any other similar type of reversi- 
ble motor could be used to drive the turning 
shaft. The gear ratio is 12 to 1 at the top 
of the "header," 10 to 1 at the first gear 
box, and 10 to 1 at the second gear box, 

a 
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Construction details of the beam 

making the "header" travel one revolution 
per minute. 

The actual antenna array and mounting 
supports were constructed separately and 
then mounted on the large movable iron 
plate. I used a wooden piece 2" x 8" x 7'6" 
in length which I bolted over the iron 
plate; it was necessary to bore a large hole 
in the center of this mounting board to al- 
low the axle and mounting nut to protrude 
from above the iron plate. Two holes 
were drilled on each side of the center axle 
mounting for bolting the iron plate to the 
wooden mounting piece. The actual an- 
tenna mounting support pieces are next at- 
tached to each end of the wooden center 
cross- piece. For my purpose I used two 
forty inch 2" x 4" pieces, one bolted to 
each end of the 7'6" cross -piece. 

The antenna rods were mounted on these 
2" x 4" mounting pieces. I used steel tub- 
ing prepared for my use at a local machine 
shop. Two 16'1" rods (tapered out : 

to % ") were mounted on the 2" x 4" pieces, 
and were connected together by means of 
a loading coil at the center. These two 
rods formed the radiator. I used two min 
cralex insulator clamps, spaced 15 inches 
apart, on each half of the radiator. The 
loading coil was about 8 inches in length, 
21/4" in diameter, and consisted of 10 turns 
of %" copper tubing spaced ' " apart. 
When finally completed the radiator side 
of the directive array measured exactly 
32'10 ". The rods extended well out over 
the end of the 2" x 4 "'s. 

40" 
The antenna director rods were mounted 

40 on the other side in the same manner as 
for the radiator rods, except that the di- 
rector rods are cut longer -the total com- 
bined length of the director being 33'6 ". 
There is no loading coil in the director. 
The same type of steel tubing was used for 
the directive rods. 

There are several other types of tubing 
which can be used for the radiating ele- 
ments. Shelby steel tubing, thin wall con- 
duit, even bamboo and No. 10 copper wire 
In bridge form can be employed. The 
choice will depend largely upon the amount 

' of money to be spent on the actual radiat- 
ing elements. 

I used EO -1 cable as a feeder for this 
antenna array, but other types, such as 
Bassett cable, could also be used. I 

supports. mounted the feeder cable on the side of the Assembly construction details of the array. 

6" x 6" main pole opposite the drive shaft 
by means of glass stand -off insulators. Be- 
fore the entire assembly was permanently 
mounted the radiating and director rods 
were properly tuned. The proper points 
for tapping on each of the rods to the 
loading coil can be easily determined by 
means of a field strength meter. The 
feeder was not securely attached to the 
antenna until the entire assembly was per- 
manently mounted in an upright position. 

The wooden shelf is attached directly to 
the main pole, and two wooden supports 
(about 2" x 2" x 1'6 ") were used to brace 
the shelf against the main pole, as shown 
in illustration. The automobile hub should 
be filled with water pump grease, and 
the huh screwed on the bottom side, to give 
permanent lubrication. I used aluminum 
paint applied over red lead as a protection 
for the exposed metal pieces on my rotat- 
ing array. Ordinary outside paint was 

(Follow the brans to page 58) 
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Using the bands originally developed by the 

amateur, the Chicago Park District Police 

covers a great city with "prowl" cars which 

are equipped with 15 w. transmitters, and a 

remotely controlled 100 w. station located a 

half mile away from the "Radio Control." 

As told by SGT. JAMES FLAVIN 
Chicago Park District Police 

A "squad" installation, showing (arrow) 
cradle which carries the 'phone handset. 

" AR 806 come in, please." 
"806, clear !" 
"806, go to Michigan Boulevard 

and 33rd Street and investigate an accident. 
Report the situation. W9XZK." 

"OK. 806, clear." 
This type of transmission has become 

rather common throughout the United 
States, for almost every short wave listener 
is familiar with the police signals in his im- 

mediate location. The second largest city 
in the United States, Chicago, is covered by 

means of three separate and distinct radio 
systems. The main police system operating 
on 1712 Kilocycles is a one -way system, and 
the Chicago Park District Police radio 
system, which is a two -way system, 
one on the cars or "squads" as they are 
called, the other at the main station, a 
"Radio Control" presently operating on a 

frequency of 33,100 Kilocycles. W9XZK, 
a 100 watt transmitter, completely blankets 
the entire city of Chicago, which in itself is 

a feat, considering the tall buildings and the 
great amount of steel in the Loop. 

Radio cruising cars each have .a 15 watt 
transmitter installed in them and are able 
to contact the main station from any part 
of the city at will. 

The main transmitter is located in the 
tower of the Field Building on West Adams 
Street in the Loop of Chicago. But the re- 
ceiving and transmitting position of the 
Chicago Park District Police is in the Ad- 
ministration Building in Grant Park, a 

scant half a mile away. The control is by 
means of relays over a leased land wire. 

The cover picture of this issue of RADIO 

NEWS shows the receiving and transmit- 
ting position in the Administration Build- 
ing. To the right of Officer Glenn, who 
kindly offered to pose for the picture, are 
the transmitting controls consisting of two 

The transmitter and receiver are installed 
in the rear; alongside them is a stretcher. 

switches. The first switch 
throws a tone of 1,000 cy- 
cles on the carrier, warn- 
ing all police cars that a 

transmission is about to 
take place, and the second 
switch throws the trans- 
mitter on. Returning the 
switches to normal, auto- 
matically cuts in the re- 
ceiver which also is located 
in the Field Building, and 
connected to a loud speaker 
to the left of the desk by 
means of the same leased 
land lines. 

The 100 watt transmitter 
is an RCA Type ET -5017 
Exciter, with a type AA- 
5018 Amplifier. It is a 
standard police, rack and 
panel job, fully enclosed. 
The tube line -up is as fol- 
lows : 

A 210 crystal oscillator 
followed by a 210 first 
buffer -doubler, a 210 sec- 
ond buffer- doubler, 800 

third buffer- doubler, an 800 

intermediary power ampli- 
fier, and four 800's push - 
pull power amplifier. The 
power for the r.f. stages is 
furnished by a pair of 83's 
for the exciter buffer 

stages, and a pair of 866A's for the 4 RCA 
800's. Bias voltage for the 800's is supplied 
by a single RCA 83 tube and power supply. 
The speech components consist of a crys- 
tal mike and RCA 56 first speech tube, 
resistance coupled to an RCA 56 second 
speech tube, a pair of RCA 2A3 drivers 
in Class A and a pair of RCA 203A modu- 
lators in Class B. Voltage for the speech 
components is furnished by a single RCA 
83 and power supply, while the two 866A's 
aforementioned, furnish the high voltage 
for the modulators. The antenna is simpli- 
fied vertical J antenna and situated directly 
on the roof of the Field Building, one of 
the highest points in the city of Chicago. 

y 
Interior of the 100 w. RCA Standard Police 
Transmitter which covers the whole city. 
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PROTECTS CH CAGO 
The receiver is a crystal controlled super- 

heterodyne operating solely on a frequency 
of 33,100 kilocycles. The audio gain con- 
trols are located at the "Radio Control." 

The mobile transmitters each have an 
output of 15 watts and are run by the 6 volt 
car storage battery, which in turn drives 
a dynamotor unit furnishing the voltage 
for the transmitter. A separate dynamotor 
unit is used to furnish power for the re- 
ceiver, which is a crystal controlled super- 
heterodyne non -tunable type. 

The tube lineup of the mobile job is as 
follows : a 1610 crystal oscillator, followed 
by a second 1610 buffer -doubler, followed 
by a 1608 intermediary power amplifier, 
followed by a 1608 final power amplifier. 
Modulation is by means of two 46's in 
Class B. The 46's are driven by a single 
46 in Class A, which in turn is directly 
coupled to a high gain carbon microphone. 

Transmission is by means of an ordinary 
telephone hand set, located in a cradle di- 
rectly in front of the car and on the dash- 
board. Taking the hand set from the cradle 
automatically turns on the filaments of the 
transmitter, which are otherwise dead. 
Pressing the button beneath the receiver 
end puts the carrier on the air. When the 
hand set is returned to the cradle the fila- 
ments and the power of the transmitter 
are automatically shut off. The receiver 

EXCITER PWR 

XTAL 

ANT. 

RCVR 

R.F 

is put out of operation during transmis- 
sions. Two separate antennas, one of the 
vertical type and the other a regular hori- 
zontal roof type, are mounted on the rear 
frame and roof of the car respectively 
and are used for receiving and transmit- 
ting. 

Other radio equipment at the Adminis- 
tration Building consists of an RCA Po- 
lice Receiver to receive 1712 kc. signals 
of the City Police and a Hallicrafter Sky - 
Champion all -wave job for emergency con- 
tact with each of the various police de- 
partments all over, as well as amateurs, 
short wave transmitters, coast guards, etc. 

Although the transmitter of the Chicago 
Park District has only a 100 watt output, 
it has been reported R9 in California and 
also in Philadelphia, as well as laying down 
a healthy signal in Wyoming and in Texas, 
depending upon weather conditions. Con- 
tact with the cars is maintained on a 24 
hour schedule and no difficulty is had in 
receiving police cars above the noise sched- 
ule. 

The Chicago Park District is a member 
of the Association of Police Communica- 
tion in the Chicago area, which includes 
the following villages and cities : Ham- 
mond, Ind. ; Waukegan, Ill. ; Elgin, Ill.; 
Aurora, Ill. ; Joliet, Ill. ; Evanston, Ill.; 
Page Co., Ill. ; Elmhurst, Ill. ; Gary, Ind.; 
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A block diagram of the 100 w. transmitter is shown above, while 
that of the 15 w. mobile automobile installation is shown below. 
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The RCA 100 w. transmitter stands a half 
mile away from the remote control point. 

Racine, Wis.; Kenosha, Wis.; Walworth 
Co., Wis.; Lake Forest, Ill. ; Forest Park, 
Ill. ; Chicago Heights, Ill. ; Cicero, Ill.; 
Highland Park, Ill.; Glencoe, Ill.; Win - 
netka, Ill. ; Kenilworth, Ill. ; Niles Center, 
Ill. ; Whiting, Ind. ; Park Ridge, Ill.; Mel- 
rose Park, Ill. ; River Forest, Ill. ; Wheaton, 
Ill. ; Oak Park, Ill. ; Waukesha, Wis. ; and 
Lake Co., Ill. All of these police depart- 
ments have banded together in an Associ- 
ation and have presented their communica- 
tion problems to the F.C.C. together. As 
a result of which they have a unique inter- 
communications systems net which enables 
each and every one of these police depart- 
ments to communicate with the other. The 
respective areas overlap so that constant 
police watch is maintainable at all times. 

New frequencies have been assigned 
which will go into effect soon. 

All of the operators of the Chicago Park 
District have taken a license test and all 
are licensed third class operators, or better. 

In closing it would not be amiss to men- 
tion that there are a great number of cases 
in which the Chicago Park District Police 
Radio System has saved lives of people 
and protected property. 
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COAST GUARD 
SHIP SAFETY SERVICE 

Coast Guard radio station NOJ situated 
at Pt. Vincente, Cal., from which weather 
and other information is sent to ships. 

Above is a Coast Guard operator on duty. 

THE United States Coast Guard, in co- 

operation with the U. S. Weather 
Bureau, U. S. Lighthouse Service, and 
Hydrographic Office, U. S. Navy, on April 
1, 1938, enlarged the radiotelephone 
weather broadcasts heretofore made by 

Coast Guard Radio Stations at Boston, 
New York, and Norfolk, and increased the 
number of stations transmitting to include 

the Gulf Coast, Pacific Coast, and at a later 
date, the Great Lakes. These broadcasts 
are classified as Marine Information 
Broadcasts. 

In addition to the forecasts of the U. S. 

Weather Bureau, this extended service in- 

eludes the latest local reports of changes in 

aids to Navigation, such as are later pub- 

lished in Notices to Mariners, Department 
of Commerce, and last minute reports of 

obstructions to navigation in nearby waters 
as received from the Hydrographic Office 

of the Navy Department and local sources. 
The complete broadcast is first made at 30 

words per minute to permit copying, and 

then repeated at normal speed of conver- 
sation, or 100 words per minute. The trans- 
missions last approximately five minutes. 

Weather 

The weather information, which is fur- 
nished by the U. S. Weather Bureau, in- 

cludes a forecast for Nearby Coastal Wa- 
ters, and the forecasts for the sections of 

the Coast normally covered by the radio 
station which is broadcasting. Thus, Coast 
Guard Radio, at Rockaway Point, New 
York, New York, broadcasts forecasts for 
Nearby Coastal Waters, Eastport to Sandy 
Hook, and Sandy Hook to Hatteras, in the 
order named. 

Storm Information 

When advisory storm warnings have been 
issued, the Coast Guard or Lighthouse 
Service radio stations in the area concerned, 
broadcasts the storm warnings and repeats 
these warnings plus such additional infor- 
mation as may be released by the Weather 
Bureau, each two hours after the usual 

time of broadcasting, until the storm signals 
are down. 

Several stations include in these special 
two hourly broadcasts weather observations 
from important locations of interest to 

smaller vessels. Thus, Coast Guard Radio, 
New York, includes last minute weather 
observations taken at Coast Guard Stations 
at Ditch Plains (Montauk Point), Rocka- 
way Point (entrance to New York), and 
Cape May, N. J. These stations are not 
provided with Weather Bureau equipment, 
and the observations do not have the accu- 
racy of standard Weather Bureau reports. 

Vessels having radio transmitters may 
communicate with the Coast Guard on the 

Coast Guard frequency of 2670 kilocycles 
for the transmission of distress messages, or 
other information relative to safety of life 

at sea. These messages may include re- 
quests for assistance, reporting vessels in 

distress, requests for medical advice, or, 
during bad weather, for information as to 
storm conditions or bar conditions. 

It is of utmost importance that the in- 
formation transmitted to the Coast Guard 
be explicit and to the point. If medical 
services are asked for, all the symptoms 
should be given, whether the sick can be 
moved, facilities which are available, and 
all pertinent information. 

The condition of the seas in the ship's 
location for guidance of aircraft, if one is 
requested, should always be given, also. 

MESSAGES PERTAINING TO PERSONAL BUSI- 

NESS, NO MATTER HOW URGENT, CANNOT BE 

ACCEPTED BY COAST GUARD UNITS. 

--CF- 

Schedule of Broadcasts 
Frequency 

2662 kilocycles (112.6 meters) on the Atlantic, Gulf, and Pacific Coasts. 

Station and Times 
Atlantic Coast 

LOCATION TIME 
(Eastern Standard Time) 

Boston. Mass. 11:00 a.m. & p.m. 

New York, N. Y. 11:30 a.m. & p.m. 

Norfolk, Va. 

Charleston. S. C 

10:50 a.m. & p.m. 

10:40 a.m. & p.m. 
(Not yet in commi=.ion, 

Key West, Fla 

Jacksonville, Fla. 

Mobile, Ala. 

New Orleans, La. 

Galveston, Tex. 

STATION BROADCASTING 

Coast Guard Radio (NMF), 
Winthrop, Mass. 

Coast Guard Radio (NMY), 
Rockaway Point, N. Y. 

Coast Guard Radio (NMN), 
Princess Anne, Va. 

Coast Guard Air Station, 
Charleston, S. C. 

11:10 a.m. & p.m. Lighthouse Service Radio Station 
WWZ 

10:20 a.m. & p.m. Coast Guard Radio (NMV), 
Jacksonville, Fla. 

Gulf Coast 
(Central Standard Time) 
10:20 a.m. & p.m. Coast Guard Radio (NMG), 

Mobile, Ala. 
10:40 a.m. & p.m. Lighthouse Service Radio Station, 

New Orleans, La. 
10:50 a.m. & p.m. Coast Guard Radio (NOY), 

Galveston, Tex. 
Pacific Coast 

(Pacific Standard Time) 
Port Angeles, Wash. 9:40 a.m. & 7:40 p.m. Coast Guard Radio (NOW), 

Port Angeles, Wash. 
Grays Harbor, Wash. 9:30 a.m. & 7:30 p.m. Coast Guard Radio (NMW), 

Grays Harbor, Wash. 
Pt. Adams, Ore. 9:50 a.m. & 7:50 p.m. Coast Guard Radio (NREH), 

Pt. Adams. Ore. 
San Francisco, Calif. 7:20 a.m. & p.m. Coast Guard Radio (NMC), 

San Francisco, Calif. -- 

Pt. Vincente, Calif. 8:00 a.m. & p.m, Coast Guard Radio (NOJ),- 
Pt. Vincente, Calif. 
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The author told us to be sure and say that this is not his 
picture. It is the receiver in actual operation, however. 

WITH late summer and fall come 
vacations, fish stories, static and 
portable radios. Portables are not 

to be out done by the season though, hunt- 
ing season following close on the heels of 
the last fishing trip. One can never really 
appreciate good wholesome static until he 
is about three days journey from the near- 
est radio. When he suddenly finds that 
some one has portable radio, even the 
hiccoughing and sputterings of mother na- 
ture sound like music to an old timer. 

Construction is 
simplicity itself. 
Wiring is also 
very easy. 

The layout per- 
mits plenty of 
finger -room 
for repairs. 

Broadcast 
Receiver 
by HOWARD T. BURGESS, W9TGU 

Elliott, Iowa 

With the fall hunting season fast upon us, 

this little broadcast receiver should afford 
many evenings' pleasure, as well as con- 
tact with the world of civilization. 

To get down to earth, a need was felt 
for a set that could be used on a.c., hat - 
teries, or a car battery. One that could 
be carried around with the least amount of 
trouble and most of all one that could take 
the hard knocks which such a set is sure 
to get. Being amateur operators here we 
realized our great weakness and made it 
very strictly a one hand affair. Nothing 
bores a picnic quite so much as to have 
some fiend cut in on a nice juicy pro- 
gram to check little Willie's signal out in 
Frog Holler. 

The first attempt brought forth a tuned 
radio frequency job that filled the bill for 
size and ruggedness but true to form it 
lacked selectivity and the sensitivity was 
not all that could he asked for. After defi- 
nitely discarding the TRF, a second hud- 
dle resulted in a five tube superhet not 
counting the rectifier. 

The final model is housed in a leather 
covered plywood case which measures 
16 "x10 "x8Vt". The case is divided in two 
sections, the radio in the upper section and 
the power supply and speaker in the lower. 
The speaker is a permanent magnet dy- 
namic which eliminates the field supply. 
Two power supplies are used. One for a.c. 
and one for six volts d.c. 

The radio section is built on a cadmium 
plated steel chassis. This chassis measures 
9rA"x71/2"x3" and gives plenty of working 
room for assembling. Starting at the 
front on the right hand side and going 
counterclockwise around the chassis, is the 
following tube line up. First a 78 tuned 
r.f., a 6A7 first detector -oscillator, a 78 
i.f. stage, a 75 diode detector AVC and 
first audio and ends up in a 41 audio stage. 

The two i.f. coils are mounted above the 
chassis and the two r.f. coils and the oscilla- 
tor coils are mounted below. On the right 
hand side is the volume control and the 

tone control is on the left. For rough 
usage, a toning dial that will stay tuned 
even with bumping and jolting should be 
used. The circuit is straight forward and 
should give no trouble. The only difficulty 
encountered was a slight case of oscillation 
which was cleared up by shielding the grid 
leads in the i.f. and r.f. sections. 

Lining up the i.f. and r.f. section is car- 
ried out as for any superhet. All battery 
leads and leads to the switch are brought 
out to a six prong socket mounted on the 
hack of the chassis and connection is made 
to the power supplies by means of a cable 
with a six prong tube hase on each end. 
To prevent noise pickup from the power 
supply the wires from the power supply 
to the switch should be shielded, but it is 
not a necessity. 

The a.c. power supply is the same as for 
any receiver. Any power transformer that 
can supply 150 to 300 volts d.c. from the 
filter is satisfactory. Output connections 
on the socket should be made to cor- 
respond with the socket connection on the 
set. 

The six volt power supply is a little 
more difficult than the a.c. unit, but it 
should not cause any serious trouble. All 
parts should be well shielded and all shields 
should be well grounded to the chassis. 
RFCs I are made by winding about 120 
turns of No. 14 wire on a VI" form in 
three layers and the whole is doped with 
shellac and covered with tape. RFC 2 is 
an ordinary r.f. choke. The vibrator and 
power transformer may be any of the 
many makes listed on the supply catalogues, 
but for best results a reliable make should 
be used. The set can he run on B batteries 
if it is necessary and will run on as low as 
one B battery and give low room volume. 

A combination power supply for use on 
either a.c. or d.c. could be made, but it is 
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more practical for the average builder to 
make both units separate and plug in the 
supply needed. 

The entire combination is housed in a 

box made of %" three ply fir. The top 
and bottom are made of 3/4" wood to stand 
the added strain on these parts. The 
weather -proof leather is put on with glue 
and the edges turned inside of the case and 
tacked with 4" tacks. A handle on the 
top makes for easier carrying. 

Almost any type of antenna can be used 
with the high impedance antenna coil used. 
A piece of thin copper 9 "x8" is tacked on 

the bottom and can be used as an antenna 
when it is necessary. 

However, the little 
set is sensitive 
enough for all com- 
mon uses. 

A word of warn- 
ing in closing. Music 
hath charms to sooth 
the savage beast and 

The power supply is connected by a cable 
and is removable to give ease for serv- 

icing. It fits up against the speaker. 

YLs are no exception. Combined with a 
little moonlight, this set can work won- 
ders and the writer assumes no responsi- 
bility for experimenters making scientific 
investigations along these lines. Hi! 

-EH 

ew 

11oV.AC 

B- 
A 

Circuit diagrams of the power supplies. 

Circuit diagram of the camper's receiver. 

C1-.000365 Three gang 
Cz, C4, C5-.002 mid. 
Ca, Co, C17, Ca, C2¢-.1 mid. 
C7, C,8-.0001 mid. 

mfd. 
Ca-.0005 mfd. 
C,a, Cjz-.05 mid. 
C,,-.001 mid. 
C,3-.02 mid. 
C,5-.004 mid. 
C,a-.25 
C20-.01 mfd. 
C2 C22--10 mfd. 
C.w3-.5 mid. 
C,2-350 mmfd. padder 
CZ5-.02 mfd., 1000 V. 
R,, R4, R,,, R-100,000 ohm 
R2-200 ohm 

R3, Ria, Ris -5,000 ohm 
R,, R7- 50,000 ohm 
Ra -300 ohm 
R,- 25,000 ohm 
Ra, R,0 -1 meg. 
Riz, R,,- 500,000 ohm 
R15- 250,000 ohm 
R,7-500 ohm 
L, -High Imp. Antenna coil 
L2 -R.F. Coil 
L, -456 KC oscillator coil 
Tr -1 456 KC IF transformer (input) 
Tr -2 456 KC IF transformer (output) 
T -poseer transformer with 6.3 r., 5 v., 400 v. 
Ch -30 henry choke 
VT- Vibrator transformer (such as Philco 32- 

7315) V- Vibrator (as Philco 38 -5036) 

TECHNICAL BOOK 
& BULLETIN REVIEW 

RCA VICTOR SERVICE NOTES FOR 1937, 
Eighth Edition, 384 pages, Price $1.25. 
Published by RCA Manufacturing Com- 
pany, Camden, New Jersey. 

This eighth volume of the RCA Service 
Notes contains chassis- layout diagrams, 
illustrations, and complete technical data 
for all the 1937 RCA home receivers, auto 
models, amateur sets, and test equipment. 
In addition, technical data is included for 
the electric tuning mechanism and the arm- 
chair control model. This new volume con- 
tains a wealth of data for every service- 
man and radio dealer. A special section is 
devoted to receiver alignment with oscillo- 
graph and associated equipment. A chart 
is included with characteristics for all Ra- 
diotron tubes. 

INDIANA TECHNICAL COLLEGE, 221 East 
Washington Street, Fort Wayne, Indiana. 

This institution has just brought out a 
new 1938 -39 descriptive catalog with com- 
plete information on their specialized 
courses in radio, aeronautical, chemical, 
civil, electrical, and mechanical engineering. 
Subjects under radio and television en- 
gineering, include code, measurements, 
communication, and laboratory work. Free 
copies are available to interested readers, 
by writing to the college at the address 
shown. 

MEISSNER MANUFACTURING COMPANY, 
Mt. Carmel, Illinois. 

The latest 1938 Meissner catalog contains 
44 pages with descriptions on their new 
14 tube -five hand communication super- 
heterodyne kit, a battery operated model 
and other kits equipped with automatic 
push- button control. The catalog also lists 
their full line of i.f. and plug -in coils, con- 
densers, chassis, and panels, and many other 
products. This book is free to experi- 
menters, amateurs and servicemen. 

OHMITE MANUFACTURING COMPANY, 

4835 W. Flournoy Street, Chicago, Illinois. 
The new enlarged catalog No. 17 lists 

rheostats and resistance units for the indus- 
trial, radio and electronic fields. Included 
are the Ohmite vitreous enameled rheostats, 
tap switchs, chokes, etc. There are tables 
of ratings and a large number of values to 
make selection an easy matter. Free copies 
for the asking. 

BLILEY ELECTRIC COMPANY, Erie, Penn- 
sylvania. 

Announces a new engineering bulletin 
E -5 telling how to build a simple 5 -meter 
crystal controlled transmitter. Complete 
constructional details are given with circuit 
diagrams. Amateurs writing for this bulle- 
tin are requested to give their call. 

RCA REVIEW, Volume III, No. 1, July 
1938. RCA Institutes Technical Press, 75 

Varick Street, New York City. 
In this quarterly journal of radio prog- 

ress there is an interesting article by David 
Sarneff on the American system of broad - 

(Review more on page 61) 
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A page devoted entirely to timely pictures of radio in all its phases. 

"Tubby" M. Edwards, 
W9VGH 

Rev. "Dan" Thistle 
W 5 FPC 

Eugene E. Tuel D. "Reg" Tibbetts Richard L. Miller 
W9VWW W6ITH- W6XT -W6JSS W9QPK 

Ulmer Turner 
W9UG. 

The transmitter of 2YA in New Zealand. The upper picture 
shows the power supplies, the lower the transmitter itself. 

Howard K. Breedlove, W6JRM and his rotary beam antenna. Op- 
erating on ten meters it has a radiator, two directors and 2 reflectors. 

The beautiful layout of W2ECR of 
Brooklyn, N. Y. Bill Kessler is owner. 

Lee Scupper, writer of marine op articles 
for R.N. quits writing to go back to sea. 

Running farm machin- 
ery by ham radio is a 

stunt engaged in by 
Fred Fulker, W9JBO 
of Mayfield, Kan. He 
won't miss the lunch 
call this way, no sir! 

Left to right: Mrs. (W9LLX) Harrison, Cliff 
E. Boardman (W6ASK) and his pretty XYL. 
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Homemade Banana Plugs 

Interstage coils and large transmitter 
tank coils are usually plugged into position 
by the use of banana plugs and sockets. In 
the event a banana plug is needed but is 
not available, one can be made as follows. 

Cut a suitably size square of thin spring 
brass. The distance from the center to each 
corner should he slightly greater than the 
length of the intended plug. Spot the cen- 
ter and draw a line to each corner. Then 

BEND INTO 
THIS SHAPE 

CUT FROM 
SPRING BRASS 

SOLDER 

BOLT -"" 
draw in the legs approximately the shape 
suggested. Cut out the cross with a pair 
of tin shears. 

Bend up each arm of the cross so they 
resemble the petals of a flower, just open- 
ing. Then pull the ends in and temporarily 
tie them. Drill a large hole in the end of 
a brass machine screw into which the ends 
can be set soldered into place. 

Magnifying Meter Reading 

It is sometimes desirable to detect minute 
fluctuations in the movement of a meter 
pointer to check surges in a circuit. It is 
also necessary at times, to obtain meter 
readings with the instrument placed at a 
position remote from the observer. To 
meet these requirements obtain a folding 
type magnifying mirror of the 25 and 50- 
cent store variety. The mirror faces are 
over five inches in diameter and when 
placed in the back of the meter the image 
of the meter is greatly magnified. 

Cushioning Radio Equipment 
Ordinary sponge rubber, such as kneeling 

pads which can be purchased for twenty 
cents in the "five -and- dime" stores, finds 
many applications around radio equipment. 
Microphone trouble in regenerative and 
other receivers can oftentimes be eliminated 
by placing the réceiver on strips of this ma- 
terial, for instance. Microphonism in pre- 
amplifiers can usually be cured in the same 
way as can hum pick -up resulting from 
using preamplifiers around amateur trans- 
mitters where they are subject to mech- 
anical vibrators from vibrating power trans- 
formers, chokes, etc. 

Possibly the greatest utility of this idea, 
however, is found in fastening small pads, 
one or two inches square, on the bottoms of 
oscillators, meters, oscillographs and other 
instruments to keep them from scratching 
receiver cabinets, table tops or other 
surfaces upon which they. may be -placed. 

Quite frequently desks with polished tops 
are used as "operating tables" in ham 
shacks. If equipment which normally be- 
longs on the operating table is so protected, 
as well as other instruments which are oc- 
casionally placed on the table, much time 
and grief will be saved. 

A good plan is to cut small squares from 
a kneeling pad and attach them to the cor- 
ners of the bottoms of small instruments. 
For large or heavy units larger squares or 
strips of the rubber will be needed. Coil 
dope or DuPont's cement will fasten them 
securely. Neat squares are cut by using a 
safety rázor blade with a steel -edge rule to 
guide it. 

Neutralizing Kink 

MOPA types of transmitters usually 
have one or more stages which require 
neutralizing. Lacking a millámmeter for 
inserting in the grid circuit the amateur 
must resort to neon tubes, etc., to read neu- 
tralization. Even this method has its faults, 
but by employing a common flashlight lamp 
as shown in the sketch, quite precise ad- 
justment can be obtained. 

Open the "hot" end of the amplifier tank 
coil between it and the tuning condenser. 
Insert a miniature socket and a switch for 
shunting out the lamp when not in use. 
Use one of the 
smallest flashlight 
lamps obtainable. 
Open the switch BULB 

and proceed with 
the neutralizing. 
Make adjustment 
of the neutraliz- 
ing condenser un- 
til absolutely 
no indication of illumination is evident at 
any setting of the tuning condenser. This 
gives a very precise point of neutralization. 
Be sure to close the switch before connect- 
ing the high power to the plate of this 
stage tube. 

Future adjustments can be quickly made 
by removing the high power temporarily, 
opening the lamp switch, making the 
change and then proceeding as usual. 

TANK COIL 

TUNING COND. 

An Emergency Power Pack Bleeder 

If your power pack bleeder has burned 
out, or, if you want one for temporary use, 
here is a good stunt that can be used with 
assured success. 

Make a suitable base or receptacle that 
will hold two pint size screw -top fruit jars 
side by side. Fill them three -quarters full 
of clear water. In each jar, at the outside 
edge, hang a heavy bare copper wire as 
shown by making a double hook in the 
wires. Connect these to the rectified and 
filtered output in place of the usual bleeder. 

Then bend a piece of glass tubing in an 
inverted U shape by holding the tube in a 
Brtnsen or alcohol flame. Make the bends 

while hot. Fill this tube with water and, 
holding a finger over each end to prevent 
escape of the water, invert the ends in the 
jars and remove the fingers. This gives a 
complete water connection between jars. 
Place a milliammeter in the negative side 
of the line. 

Turn on the power and watch the meter. 
With clear water the current passage will 
be nearly nil. Turn on the transmitter 
and note the total current drain of all tubes. 
Then place a pinch of salt in each jar, add- 
ing a bit at a time to each until the tern - 
porary milliammeter shows a current read- 
ing of not over 25% of that consumed by 
the transmitter tubes. When this point is 
reached, cease adding salt and cover the 

TO POWER SUPPLY 

water in the jars with /" of paraffin or 
mineral oil. This will prevent evaporation 
and the bleeder will continue to function 
for months without attention. By leaving 
the meter in the circuit a check can be kept 
on the bleeder current and salt or water 
added as necessary to keep the drain 
normal. 

All -Wave Tuned Antenna 
In many places it is impossible to prop- 

erly erect the doublet type antenna with 
a center lead -in. Also, this type is not 
satisfactory on the 200 -500 meter band, 
without prohibitive length or complicated 
transformers. 

The old reliable inverted "L" antenna, 
which can be erected almost anywhere, is 
excellent on the broadcast band and very 
good on short -waves. However, the end 
connection makes it voltage- operated on 
short -waves; hence an electrostatic shield* 
between primary and secondary of the re- 
ceiver transformer would cause great loss. 

The circuit illustrated herewith relies 
more upon boosting the desired signal than 
suppressing lead -in pickup. This is accom- 
plished by tuning the antenna circuit to 
the desired wave -length. No impedance - 
matching transformers are needed. The 

antenna proper may be anything from. 25 

to 75 feet long. The lead -in, doubled upon 
itself, is made practically non-inductive, 
and its capacity minimized, by the spacing, 
1% inches. Transpose every four feet 
with 2 inch square spacers, which can be 
threaded on and worked along to position. 

The antenna is a quarter -wave, or Mar - 
coni, for broadcast, and a Zeppelin for 

(More gadgets on page 54) 
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AN economical, fool -proof amplifier 
which is capable of practically dis- 
tortionless reproduction that can be 

built by any one is this "Scotchmen's Spe- 
cial." 

Many articles have been written on high 
fidelity amplifiers that, when built accord- 
ing to the designer's specifications, were 
supposed to give crystal -clear reproduction. 
The main disadvantages of most of them 
are the great deal of parts required' for 
construction and an array of instruments 
suitable for their final testing and adjust- 
ing. 

When resistors and condensers are used 
in plate and grid circuits, in common ampli- 
fiers , their frequency and characteristics 
become evident and equalizing net works, 
bass boosters, etc., are necessary to make 
up for these shortcomings. The amplifier 
herein described has a flat frequency char- 
acteristic, within the essential audio fre- 
quency spectrum and boasts a maximum of 
a total harmonic distortion of 8 %, meas- 
ured out of the practical amplifier from 40 

to 9,000 cycles. 
A word might he mentioned about this 

type of circuit, as it will look unfamiliar 
to most readers at a first glance, but it is 
the latest development of the old direct 
dynamic coupled amplifier. The dynamic 
coupled amplifier was characterized in the 
past by its instability and complicated volt- 
age divider arrangement to provide correct 
potentials for the various elements, but it 
had the ability to give the most perfect 
reproduction. 

The advent of television has brought this 
particular circuit back into popularity as 
frequencies above 30,000 cycles per second 
are common in such applications. The 
power output of this particular circuit is 
9.5 watts, absolutely undistorted and the 
latest report shows that tubes which will 
have up to 40 watts output per pair are in 
the last stages of experimentation. The 
new 6AC5G has all of the advantages and 
none of the disadvantages of the older 
types, and the simple construction which 
can be followed in making amplifiers with 
it, plus the excellent results obtained, are 
certain to bring it into widespread popu- 
larity. 

The type 6F8 dual triode is used as a 
driver and also supplies bias for the 6AC5 
push -pull output tubes. This tube was orig- 
inally designed for use with the 76 as a 
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THIS MONTH: 
For the serviceman who wants an inexpen- 
sive, small public address system, this 

unit, called "the Scotchman's Special," 
is the unqualifiedly correct answer. 

driver, but the 6F8 has the same character- 
istics as the 76, only an added advantage 
is gained by having both the tubes in the 
saine envelope. 

The grids of the 6F8 have to be fed with 
an out -of -phase signal for correct push - 
pull operation so the simplest method was 
chosen -a push -pull inter -stage trans former. 
For phonograph operation or from a radio 
tuner output, a 6C5 as shown in the dia- 
gram is plenty to overdrive the amplifier. 
But if microphone operation is desired, the 
6F5 will provide sufficient gain when used 
with the types of microphones that have an 
output of minus 50 decibels or so. 

The type of power supply isn't very crit- 
ical, no voltage divider is necessary and 
only a double eight micro farad filter con- 
denser is needed due to the inherent char- 
acteristics of triodes and their low power 
sensitivity. Placement of the parts isn't 
critical as practically all of the connections . 

between tubes are merely wires. The 
power supply should be able to deliver a 
maximum of 90 milliamperes at 250 volts 
as the 6AC5's draw 32 milliamperes each 
and the 6F8 draws a total of 18 milliam- 
peres, the 6C5 draws 8 milliamperes. 

The filament supply should be able to 
deliver 2.0 amperes maximum. 

No shielding is required on any of the 
tubes. 

6C5 

by H. VON JENEF, W9NWJ 
Chicago, Ill. 

All in all, the "scotchmen's special" will 
provide the home constructor with an am- 
plifier that is capable of reproducing faith- 
fully the whole audio frequency spectrum 
at the minimum of cost for parts. It can 
be built in the minimum construction time. 
It is trouble -free from the standpoint of 
replacement of parts, such as resistors and 
condensers, and is ideally suited for work 
with the experimenter in trying out new 
microphone circuits, mixers, tone compen- 
sators, etc., where it is necessary to know 
that the output stage is positively high - 
fidelity. 

Its bell -like output should make itself 
very popular with servicemen that make 
amplifiers for use in musical instrument 
applications, churches, funeral homes, etc., 
where quality reigns supreme. 

For the amateur seeking a small modu- 
lator for that 20 watt rig, this unit will fill 
the bill completely. It will be necessary to 
change the output transformer to one which 
is adaptable for modulation purposes. 

In the event that the transmitter has 
greater power than 20 watts, then the unit 
will make a fine speech amplifier- driver 
for the modulators. For this, a 500 ohm 
output transformer or one suitable to match 
the modulators must be used. 

6F8 

-El- 
6AC5 G's 

5 

T3 

I 6.3V.A.C. 

CH-1 

01 

CH-2 

00 

TC2 

2509. O.G. 
90MA. 

The circuit diagram of the " Scotchman's Special" P.A. System. 

R,- 500,000 ohm pot. 
R2-2000 ohm 2 w. 
R2-25000 ohm 2 w. 
C, -25 ,ofd 10 v. electro. 
C2-8 rn f d 450 v. electro. 
C3 -Same as C2. 

T2 

SPNR. 

Ti-Single plate to p.p. grids. 
T2 -1-0000 ohms p.p. plates to v.c. 
Ts -Power trans. to deliver 250 v. d.c. from filter. CH CH2-Up to 30 hy. filter chokes. (15 hy. 

min.) 
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The start of the trip with the portable 50 
watt transmitter installed in the "V8." 

We crossed the Continental Divide at an 
elevation of 11,305 ft. at Berthoud Pass. 

A HAM TAKES A 
by HARRY HARRISON, W9LLX 

Chicago, Ill. 

Many of us have promised ourselves a vacation with the radio trans- 
mitter in the car, but few of us have done it. Harry tells of his 
experiences in the West and Southwest, where his ham rig was 
at once the means of meeting other havis and having a fine time. 

MOST of us have often wished it 
possible to take a whole month's 
vacation to go wherever we 

pleased. I put in long hours for eleven 
months of the year so I make a point of 
realizing such an ambition every year. I 
leave everything behind except my ham 
radio. That also goes for a vacation. 

A radio vacation should be of interest 
to hams in general, as well as to almost 
everyone interested in radio. Consequently 
I'm setting down here, at the request of 
the Editor of RADIO NEWS, a day -by -day 
account of my experiences on a radio trip 
that took me from Chicago to the West 
Coast and return. 

July 1st, 1938 -Worked very hard pre- 
paring the radio receiver for the car. In- 
stalled rebuilt Hallicrafter Sky Champion 
to make it adaptable for installation under 
the cowling where the glove compartment 
is situated in a Ford V8. The receiver also 
has a 5 meter transceiver built in the space 
where the AC power pack and speaker was 
placed. 

July 2nd -Made final tests with W9QEA 
on all -wave receiver and 5 and 10 meter 
receiver. Worked o.k. except motor noise 
was very high, eyen with suppressors on 
the plug. 

July 3rd -Worked on car most of the 
day installing condenser and shielding, also 
grounding and bonding sections of the mo- 
tor in the car. Worked on the 20 meter 

portable transmitter to be used when I ar- 
rived in Texas. Worked most of Sunday 
night on the 20 meter rig. 

July 4th- completed another 20 meter 
rig. Collected all radio gear and other 
baggage for trip, being selected and packed 
for Helen, the XYL. Took some much 
needed sleep until about 1 :00 p.m. Packed 
the car and took start -of -trip pictures. 
Then Helen, our three children, and my- 
self were off, heading for San Francisco, 
about 1 :45 p.m., July 4th. 

Took highway No. 66 to Springfield and 
on the way down, near Pontiac, Illinois, a 
fellow passed us driving a Ford roadster. 
As he pulled up ahead of us he held up 
a mike hand set, and then one hand in- 
dicating "can you work 5 meters ?" I held 
up my mike and turned on the 5 meter rig. 
I found it was W9VWW of Kansas City, 
Missouri. Were in contact for a few min- 
utes and bid him 73's. A few miles south 
of Bloomington 9VWW again appeared 
in the rear -view mirror. So again a 5 
meter contact was made. 

I asked him if he would mind stopping 
at the next filling station or roadside place 
so we might meet him and make a picture 
or so of him. Found that W9DWW was 
Eugene Tool of Kansas City, and I also 
found that he was a very fine business O.M. 
Received the news of the Kansas City gang 
from him and after taking a picture of 
9DWW, he was on his way again -head- 

On the top of Pike's Peak where we had a 

beautiful view and several fb QSO's. vada Mts. seemed to bar our way to the West. 
Leaving Carson City, Nev., the Sierra Ne- In the center of the California Desert, 

east of EI Centro, Cal. Temperature 122 °. 
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ing for Kansas City, and us stopping at 
Springfield, Illinois. Arrived at Springfield 
about 6 :30 p.m. After having dinner, 
headed for Hannibal, Missouri, which we 
made about 9 :30 that evening, and took 
a cabin for the night. Checked the 10 me- 
ter band but found no signals coming 
through. 

July 5th -About 9 :30 in the morning we 
left Hannibal, Missouri, for whatever dis- 
tance we could make that day. Passed 
through Missouri into Kansas. From To- 
peka, Kansas, we drove straight through 
to Manhattan, Kansas, and encountered a 
very severe dust storm -one of the Kansas 
type -close to Manhattan, which fogged 
the wind shield and got in our hair and 
lungs. You probably have heard about the 
extent of Kansas dust storms. Sometimes 
you cannot see ten feet ahead of the car. 
After we went through that we were glad 
to stop at Manhattan, where we stayed 
over night. 

July 6th -We headed for Colorado, 
going through Salina, Kansas, and stop- 
ping at Russell, Kansas, about noon 
for gas at a Texaco filling station on 
highway U. S. 40. I turned on the 10 me- 
ter receiver and heard W9QPK calling 
W4CYV at Bessemer, Alabama. Turned 
on the 10 meter rig and called him. He 
came back to us and was very much sur- 
prised to find that a mobile transmitter 
was in town. After gassing up, we made 
our way to W9QPK. Upon arriving at 
W9QPK's QRA on the edge of Russell, 
Kansas, we found a very fine business of 
10 meter transmitter and rotary beam in 
operation. Our visit was unique, in that 
we used our 10 meter mobile transmitter 
to find our way to his QRA. He gave us 
directions as we came through town. After 
visiting with W9QPK and his XYL we 
went downtown for lunch. 

After having lunch we made contact with 
W9QPK (Dick) again and worked him 

some few miles out of the city on our way 
on U. S. 40. Bidding 73's to Dick we 
were on our way, getting settled down to 
the good old heat of western Kansas. 
Leaving U. S. 40 we took U. S. 83 to Hal - 
per. From Halper we took U. S. 24 straight 
through to Burlington, Colorado, where 
we spent the night. I checked the 10 me- 
ter band at Burlington and called a num- 
ber of CQ's and also a number of stations, 
but no luck. 

We could hear W9TLQ in Park Ridge, 
Illinois, very well but we were unable to 
make a contact. We heard a number of 
stations farther East in the 8 District com- 
ing through. 

Leaving Burlington the next morning we 
headed for Colorado Springs and got there 
around noon. We found Colorado Springs 
a very beautiful town, but our main inter- 
est, of course, was in Pike's Peak. 

We went out the highway to Pike's Peak 
and started our climb. On the way up I 
passed tanks which apparently held water. 
We found out later that these tanks were 
for the benefit of the travelers for refilling 
the radiator. After passing a second tank 
I decided it was time to check the car and 
found it was very much in need of water. 

Things went well and we stopped on the 
11,000 -foot level to let the motor cool. I 
turned on and checked the 10 meter hand. 
Found W9HZQ in River Forest, Illinois, 
calling "CQ." W9HZQ is a very good 
friend of mine and it was quite thrilling 
for us to hear him calling. Called him 
very frantically for a few seconds and 
stood by. He came back and you can 
hardly feature the thrill I experienced, 
being 11,000 feet up Pike's Peak 'way out 
in the wide open space of Colorado, to 
hear him back in my section of the coun- 
try, calling. The contact was not 100% 
because of the fade -out of the 10 meter 
band. However, we had the thrill of say - 

(Follow the route to page 59) 

The finish of the trip with the trusty old 
"V8" parked in front of the home QRA. 

Traveling Cowboy Bird Band which we heard 
in the streets of our old Texas home town. 

The laboratory -home of W6ITH. The radio 
lab is the lower part. W6ITH lives above. 

The antenna at our Texas home QRA. The 
antenna has been drawn in for clarity. 

Parked beside a solid wall of sulphur in 
the largest mine of its kind in the U. S. A. 
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VSEHD SHORT WAVE TIMETABLE 
Compiled by the Editors of RADIO NEWS 

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

HOURS OF TRANSMISSION 
EASTERN STANDARD TIME 

HOURS OF TRANSMISSION 
ware- 

Meter Letters 
FreKc. 

c uatry 
13.93 W8XK 21540 Pittsburgh, Pa. 
13.93 GSJ 21530 Daventry, England 
13.94 W2XE 21520 New York, N. Y. 
13.95 W2XAD 21500 Schenectady, N. Y. 
13.97 GSH 21470 Daventry, England 
13.99 DIS 21450 Zeesen, Germany 
15.77 HSSPJ 19020 Bangkok, Siam 

17780 
Bound Brook, N. 16.57 W3XAL 17780 Bound Brook, N. J. 

16.89 17770 Huizen, Holland 
16.59 DJE 17760 Zeesen, Germany 
19.56 DJR 15340 Zeesen, Germany 
19.57 \V2XAD 15330 Schenectady, N. Y. 
19.60 15310 Daventry, 

Germany 
19.62 LRU 15290 Buenos Aires, Arg. 
19.63 DJQ 15280 Zeesen, Germany 
19.65 W2XE 15270 New York, N. Y. 
19.66 GPI 15243 Ponense, 

France 
ry, England 

19.68 TPA2 15243 Pontois 
19.71 PCJ2 15220 Huizen, Holland 
19.72 W8XK 15210 Pittsburgh, Pa. 
19.74 DJB 15200 Zeesen, Germany 
19.76 15180 Daventry, England 
19.79 15140 Nazaki, Japan 
19.52 GSF 15140 Daventry, England 
19.84 HVJ 15121 Vatican City 
19.85 DJL 15110 Zeesen, Germany 
19.88 RKI - 15090 Moscow, U.S.S.R. 
20.04 LZA 14970 Sofia, Bulgaria 
20.64 HBJ 14535 Geneva, Switzerland 
22.00 SPW 13635 Warsaw, Poland 
24.52 TFJ 12235 Reykjavik, Iceland 
25.00 RNE 12000 _Moscow, U.S.S.R. 
25.24 TPA3 11885 Pontoise, France 
25.27 11860 Pittsburgh, 
25.29 GSE 11560 Daventry England 
25.31 DJP 11855 Zeesen, Germany 
25.34 OLR4A 11840 Podebrady, Czech. 
25.36 W9XAA 11830 Chicago, Ill. 
25.36 W2XE 11830 New York, Y. 
25.42 JZJ 11800 Nazaki, Japan an 
25.45 W1XAL 11790 Boston, Mass. 
25.49 DJD 11770 Zeesen, Germany 
25.51 OLR4B 11760 Podebrady, Czech. 
25.53 GSD 11750 Daventry, England 
25.58 11720 Winnipeg, Canada 
25.60 TPA4 11î1S Pontoise, France 
25.60 CR7 B H 11718 Lourenzo, Marques 
25.62 HJ4ABA 11710 Medellin, Colombia 
25.63 SEP 11705 Motala, Sweden 
25.64 HPSA 11700 Panama, Pana. 
26.01 

HBO 

11535 
26.24 COCX 11435 Havana, Cuba 
26.31 HBO 11403 Geneva, Switzerland 
26.60 HTN 11280 Trujillo, D. R. 
27.17 CS\V 11040 Lisbon, Portugal 
29.04 ORK 10330 Ruysselede, Belgium 
29.35 PSH 10220 Rio de Janeiro, Brazil 
30.43 EAQ 9860 Madrid, Spain 
30.52 IRF 9830 Rome, Italy 
30.81 CSW 9737 Lisbon, Portugal 
31.06 LRX 9660 Buenos Aires. Argentina 
31.09 CS2W 9650 Managua, Nicaragua 
31.09 CS2WA 9650 Lisbon, Portugal 
31.10 TIII3W 9645 Port -au- Prince, Haiti 
31.14 12R03 9635 Rome, Italy 
31.20 HJIABP 9616 Cartagena, Colombia 
31.25 RAN 9600 Moscow, U.S.S.R. 
31.28 VK6ME 9590 Perth, Australia 
31.28 W3XAU 9590 Philadelphia, Pa. 
31.28 VK2ME 9590 Sydney, Australia 

PCJ 9590 Panama Holland 
Pana. 31.28 9580 Panama City, Panai 

31.32 GSC 9580 Daventry, England 
31.32 VKVLR 9580 Lyndhurst, Australia 
31.33 HT2ABC 9575 Cucuta, Colombia 
31.35 \V1XK 9570 Millis, Mass. 
31.38 DJA 9560 Zcesen, Germany 
31.40 TIPG 9559 San Jose, C. R. 
31.41 \V2XAD 9550 Schenectady, N. Y. 
of 42 OLR3A 9550 r Czech. 

Veracruz, 31.42 XEFT 9550 Veracruz, Jlexico 
31.45 

LKC 

9540 Zeesen, Germany 
3145 \ \2XAF 9530 Schenectady, N. Y. 
31.48 I KC 9530 Teloy, Norway 
31.49 ZBW3 9525 Hong Kong, China 
31.55 GSB 9510 Daventry. England 
31.55 HJU 9510 Colour. 
31.55 PR F5 9510 Melbourne, Australia 
31 SS PRFS 9500 Rio de Janeiro, Brazil 
31 82 COCH 9428 Havana, Cuba 
32.12 OAX4J 9330 Lima, Peru 
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WORLD SHIRT WAVE TIME -TABLE 
Compiled by the Editors of RADIO NEWS 

Hours of transmission for the World's Short Wave Broadcast Stations 
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HOURS OF TRANSMISSION 
EASTERN STANDARD TIME 

HOURS OF TRANSMISSION 
Wave- 
length Call 
Meters Letters 
38.48 HBP 
43.48 HI3C 
44.14 1-11H 
44.71 TIEP 
45.22 HC2RL 
45.25 HIT 
45.34 PRADO 
45.80 HI4D 
46.01 YV4RB 
46.08 HIL 
46.66 III1S 
46.55 YV5RH 
47.10 YVSRF 
47.12 1 "V-1RH 
47.24 HRPI 
47.77 MG 
47.77 COHB 
48.05 HIN 
48.15 OAX4G 
48.70 HILA 
48.62 OAX1A 
44.70 XEXA 
45.72 YVSRD 
48.78 CJRO 
48.82 IIJ4ABE 
48.86 vVSXK 
48.88 CR7AA 
48.94 LKJ 
48.94 COCD 
45.94 COCD 
44.96 HT3ABX 
49.00 AV2XE 
49.18 Y L'A 
49.14 \V3XAL 
49.18 W9XF 
49 20 7_RJ 
49 26 CRCX 
49 30 IIT5ABD 
199:3321 H73ABF 

V07T,0 
49.34 IIPSF 
49.34 \\'9XAA 
49.34 ZIIT 
49.42 YV1RD 

\V3XAL 49.50 
49.46 

49.50 \V3XAU 
49.59 ITJ3ABD 
49 (5 HJIABG 
49.67 VDAAL 

YD 49.67 A 
49.75 OLR2B 
49.75 TIP5B 
49.83 DJC 
49.53 NELAV 
49.88 XE \VT 
49.90 TIJ3ABH 
49.92 COCO 
49.96 CFCX 
49.96 TIPSK 
50 00 XEBT 
50.21 HJN 
50.26 ITV_J 
50.42 Y\ 5RC 
50.50 TG2X 
50.72 HH2S 
50.76 TIRN 
5(7.85 YV3RA 
51.15 HTIJ 
51.46 TIGPH 
51.90 OAX4D 
61 22 HJ3A1311 
62.63 HJ2ABC 
62 76 HTIAIBB 
62.59 HJ2ABJ 

Frequency City 
Ka. Country 

7797 Geneva, Switzerland 
6900 La Romana, D. R. 
6796 San Pedro, D. R. 

6710 San Jose, Costa Rica 
6635 Guayaquil. Ecuador 
6630 Trujillo. D. R. 
6618 Riobamba, Ecuador 
6550 Trujillo, D. R. 
6520 Valencia, Venezuela 
6510 Trujillo, D. R. 
6430 Puerto Plata, D. R. 
6400 Caracas, Venezuela 
6375 Caracas, Venezuela 
6360 Maracaibo, Venezuela 
6350 San Pedro Sula, Hond. 
6280 Trujillo, D. R. 
6280 Cancti Spiritus, Cuba 
6243 Trujillo, D. R. 
6230 Lima, Peru 
6155 Santiago, ll. R. 
6170 Chiclayo, l'erg 
6160 Mexico, D. F. Mexico 
6158 Caracas, Venezuela 
6150 Winnipeg, Canada 
6145 Medellin, Colombia 
6140 Pourenzgh, l'a. 
6137 Lourenzo AI arques, A. 
6130 Jelov, Norway ay 
61.10 Havana, N. S. 
6130 Havana, Cuba 
6122 Bogota, Colombia 
6120 New York, N. Y. 
6100 Belgrade, Yugoslavia 
5700 Bound Brook, N. J. 
6100 Chicago. Ill. 
6098 Johannesburg, Africa 
6090 Toronto, Canada 
(055 Cali, Colombia 
6014 Bogota, Colombia 
6043 Nairobi, Kenya, Afr. 
6080 Colon, Panama 
6080 Chicago, Ill. 
6080 Penang, S. S. 
6070 Maracaibo, Venez. 
6065 Cincin, Sweden 
6060 Cincinnati. Ohio 
6060 Philadelphia, Pa. 
6050 Bogota, Colombia 
6042 Barranquilla, Colom. 
6040 Boston, Bass. 
6040 Tanjong PrC' Java 
6030,10 Podebrady, Czech. ch. 
6030 Panama City, Panama 
6020 Zeesen, Germany 
6020 Veracruz, Mexico 
6015 Mexico, D. F.. Mexico 
6012 Bogota, Colombia 
6010 Havana, Cuba 
6005 Montreal, Canada 
6005 Colon, Panama 
6000 Mexico, D. F.. Mexico 
5971) Bogota, Colombia 
5969 Vatican City 
5950 Caracas, Venezuela 
5940 Guatemala City, Gua. 
5915 Port -au- Prince, Haiti 
5910 Tegucigalpa, Ilonchuras 
5900 Barquisimeto, Venez. 
5465 San Pedro, D. R. 
5430 Alma Tica, Costa 
5730 lima. Peru 
4900 Bogota, Col. 
4787 Cucuta, Col. 
4780 Barranquilla, Col. 
4760 Santa Marta. Col. 
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Th- Thursday 

F- Friday 

SA- Saturday 

SS- Saturday, Sunday 

Rif --Daily 
m -Irregular 
E;2 -Daily 

Except Sunday 
-Daily 

Except Saturday, Sunday 
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BY CHARLES A. MORRISON 
and JOHN D. CLARK 

IN order to give complete and useful in- 
formation, two authorities on short 
wave conduct this column. Charles A. 

Morrison supplies information of interest 
to readers everywhere in his section en- 
titled Short Wave Flashes -General. All 
frequencies in Mr. Morrison's column are 
in megacycles and all time is Eastern 
Standard Time. 

John D. Clark conducts his column spe- 
cifically for short wave listeners residing on 
the Pacific Coast, where reception differs 
considerably from the rest of the United 
States east of the Rockies. Mr. Clark's 
data is based on reports from listeners in 
all parts of the Pacific Coast area. In this 
section of Short Wave Flashes entitled 
Short Waves for West Coast DX'ers, all 
frequencies are also given in megacycles 
but all time is Pacific Standard Time, for 
the West Coast short wave listeners. 

SHORT WAVE FLASHES -GENERAL 
by CHARLES A. MORRISON 

(All Times are EASTERN STANDARD) 
Short Wave International Friendship Programs 

Saturday, September 24th, from 9:00 to 10:00 
p.m., over HP5A (9.604), Panama City, Panama. 

Saturday, December 4th, from 9:00 to 10:00 
p.m., over HJ7ABD (9.63), Bucaramanga, Co- 
lombia. 

Return Postage Bureau 
Dx'er J. L. Steele, has organized a Return 

Postage Bureau, as a non -profit service to provide 
short -wave listeners with foreign stamps of postal 
card rate for prepaying return postage on any 
SWL cards, QSL cards, or verifications in card 
form. This service saves much expense over the 
conventional international reply coupon and is 
much less trouble to all concerned. The initial 
price list of stamps available is as follows: 2 for 
5c, Canada, Cuba, D.R.; 3c each, England and 
Mexico; 4c each, Chile, Peru, Belgium and 
Switzerland; 2 for 9c, Newfoundland, Labrador, 
Egypt; 5c each, Antigua, Barbados, British Hon- 
duras, Jamaica, Wales, Trinidad, Uruguay, Scot- 
land, North Ireland, Dutch East Indies; 6c each, 
India and Netherlands; 6 for 26c, Australia (5c 
each). 

Many other countries are to be added to the 
above list soon. Postage paid on orders of 50c 
or over. Address all communications to Return 
Postage Bureau, P. O. Box 733, Denville, New 
Jersey. 

New Short -Wave Stations 
(On the Air) 

BELGIAN CONGO -Radio Leo (6.14), owned 
by two Jesuit priests, Fathers Comeliau and Mols, 
at 7 Avenue Lippens, Leopoldville, operates Sun- 
days and holidays from 5:35 to 7:00 a.m. with a 
power of 25 watts. 

CHINA -A Shanghai commercial phone on 
15.46, probably controlled by the Japanese, works 
JVE, Nazaki, Japan, daily from 4:00 to 6:00 a.m. 

COSTA RICA -TIEMT (10.08), "Radio El 
Mundo," P. O. Box 1049, San Jose, relays TIEM 
daily from 4:30 p.m. to midnight or later. An- 
nouncements in English are made frequently. 
Identifying signals include chimes, bugle calls, 
the starting of a train and a clock striking the 
hours. 

GOLD COAST -Experimental short -wave trans- 
missions are being conducted at Acora to deter- 
mine the feasibility of establishing a powerful 
station there. 

GUATEMALA -TGWB (6.04), power 1 kw, 
is now relaying broadcast station TGW weekdays 
from 7:40 to 8:40 a.m., 12:45 to 3:30, and 7:00 

p.m. to 12:30 a.m.; Sundays from 10:30 a.m. to 
4:00 a.m., and from 7:00 p.m. to 12:15 a.m. 

INDIA -VUM (4.85), Madras, is now on the 
air and broadcasts news in English, daily at 10:45 
a.m. EST. 

IRAQ -A 500 watt transmitter at Baghdad, 
owned by King Ghazi, is operating about four 
nights a week, on a frequency of 7.11. 

ITALIAN SOMALILAND - "Radio Moga- 
disjoe" (8.875), is being heard with excellent 
signals, Sundays from 8:30 to 9:30 a.m., accord- 
ing to J. H. A. Hardeman of Balikpapan, Borneo. 

PAPUA -Ashley Walcott of San Francisco, re- 
ports VHPM of Port Moresby, testing from 5:30 
to 6:30 a.m. on frequencies of 6.54 and 8.08. 

SIAM -A new station at Saladeng, Bangkok, 
operating on a frequency of 6.11, broadcasts all 
Siamese programs each Wednesday from 6:30 to 
9:30 a.m. The interval signal is a series of six 
chimes. 

SUMATRA -YDX, new 500 watt station of 
the NIROM at Medan, is now rebroadcasting the 
programs of PAIN or YDC, on frequencies of 
8.09 and 5.175, the latter one being in use daily 
from 8:30 to 10:30 a.m. 

TRIPOLI -IQN (9.46), a new 5 kw trans- 
mitter at Tripoli, is rebroadcasting programs of 
the Italian network irregularly. 

TURKEY -C. Hartzell of Jeanette, Pennsyl- 
vania, reports hearing the new Ankara station on 
15.195, daily after 1:30 p.m., with best reception 
from 3:45 to 4:15 p.m. 

U. S. S. R. -The mysterious station on 15.18, 
that had so many listeners guessing, has now been 
definitely identified as a Moscow transmitter. 
Hours of operation are daily from 3:00 to 4:00 
p.m. A clock strikes the hour of midnight at 
4:00 p.m., after which the "Internationale" is 
played as a signature selection. The station re- 
lays RKI irregularly. 

(Under Construction) 
CHILE -The Society "La Cooperative Vita - 

licia" of Valparaiso, is building a 1000 watt short- 
wave station which will operate on 15.1, under 
the call CB1510. 

CHINA -The government is building a power- 
ful 35,000 watt short -wave station at a secret 
location. 

ETHIOPIA -The Italian government is install- 
ing a 10 kw short -wave transmitter at Addis Ababa, 
and proposes to raise the power of IQN in Tripoli 
to 50,000 watts. 

GUATEMALA -"TACA" (Transpo"rtes Aereos 
Centro Americanos, Ltd.) is constructing a short- 
wave station to operate on 5.61, with the call 
TGT5, at its airport at Flores. 

INDIA -VUD4, a second 5 kw short -wave trans- 
mitter, now being installed by All -India Radio at 
Delhi, will soon be inaugurated. During day- 
light hours the station will operate on 15.29, and 
at night on 9.55. 

IRELAND -The new short -wave station under 
construction at Athlone will operate on the fol- 
lowing frequencies when completed. 17.84, 15.12, 
11.74, 9.595 and 6.19 mc's. 

MOZAMBIQUE -The Radio Club de Mozam- 
bique, at Laurenco Marques, will soon put a new 
600 watt transmitter into operation on 3.49, or 
6.137. 

Notes of Interest 
ARGENTINA -Harold Amers of Pomona, 

Calif., states that a verification from LRU, "Radio 
El Mundo," Buenos Aires, gives the frequency 
of the station as 15.28, rather than 15.29 as it is 
shown in most lists. 

BULGARIA -The transmissions of LZA 
(8.465), Sofia, have been suspended, since this 
transmitter is to be used hereafter for commercial 
radio- telegraphy purposes only. However, a 20 
kw government short -wave transmitter now under 
construction will inaugurate a regular broadcast- 
ing service early in 1939. 

COSTA RICA -Your columnist has been 

honored by radio pioneer Amando Cespedes Maria 
of TI4NRH, Heredia, in that he has been made a 
"Caballero" of the NRH Fraternal Order and in 
recognition of this fact has received a handsome 
silver medal engraved in gold and suspended from 
the red, white, and blue ribbon of Costa Rica. 
Senor Marin received over 4,000 reports from 
all parts of the world during the course of his 
10th Anniversary celebrations for TI4NRH during 
May. 

CUBA -Manuel Andrew, Jr., announcer of 
COCO (6.01), set a new world's record for radio 
announcing when he talked continuously for 107 
hours, commencing on May 21. 

CURACAO -PJC2 (9.09) now operates daily 
from 6:36 to 8:36 p.m. Reports should be sent 
to J. P. Curiel, Mondo Nobo 143, Willemstad, 
Curacao, N.W.I. 

ETHIOPIA -The power of "Radio Addis 
Ababa" (9.6) of Addis Ababa, may soon be in- 
creased to 10 kw, at which time the station will 
also be assigned an additional frequency in the 
25 meter band. 

HAWAII -A 20 watt short -wave transmitter 
has been installed aboard Pan American Airway 
Company's launch "Panair," which is moored at 
Pearl City, Oa/,u, to serve approaching and de- 
parting clipper ships. A frequency of 2.986 will 
be utilized. 

HONG KONG -Harry Honda of Los Angeles, 
Calif., reports hearing ZBW4 (15.18), Hong Kong, 
signing off at 1:30 a.m. 

JAPAN -JVH (14.6) Nazaki, broadcasts ir- 
regularly until midnight or after. 

MARTINIQUE -The greatly improved signal 
strength on transmissions from "Radio Mar- 
tinique" (9.7), Fort -de- France, would seem to in- 
dicate a boost in power for this station. 

PANAMA -All correct reception reports sent 
direct to HP5A (11.7) of Panama City, will now 
be promptly verified according to advice from 
that station. 

PERU -OAX4G (6.298) of Lima, is now on 
the air again. 

PORTUGAL -CSW4 (15.1), a new frequency 
for the government station at Lisbon, is being 
heard irregularly mornings. «The power of this 
station may soon be boosted to 50 kw. 

STRAITS SETTLEMENT -ZHP, Singapore, 
is being heard daily to 9:40 a.m. on a new fre- 
quency of 9.69 megs. 

SOUTH AFRICA -ZRH (9.523), Roberts 
Heights, is again broadcasting setting -up exercises 
nightly from 11:45 p.m. to 12:45 a.m. 

SWITZERLAND -HBL (9.345), is reported 
to be broadcasting Sundays from 8:00 to 8:45 
p.m. 

SWEDEN -SBP (11.705), Motala, is being 
heard Sundays as late as 4:15 p.m. 

UNITED STATES -Louis Ambrosius of Louis- 
ville, Kentucky, writes that WAY (2.52), Public 
Coastal Station at Lake Bluff, Ill., can be heard 
evenings contacting the Yacht Mizpah, KFZT 
(2.118 or 2.738) ; the yacht Mako, WOGK (same 
frequencies) and other lake steamers as a relay 
station for telephone contacts. 

The only communication between Isle Royale 
in Lake Superior and the mainland is furnished by 
a short -wave link between National Park Service 
transmitters, \VSHB (50 watts) at Houghton, 
Michigan, and WSHC (30 watts) on Mott Island. 
Small supplementary transmitters are also in- 
stalled aboard the two 72 foot Coast Guard Cutters 
which furnish transportation between island and 
shore. All stations in the network work on 3.235 
and regular schedules are kept at 8:30, 11:00 a.m., 
3:00, 5:00 and 8:00 p.m., and irregularly as 
emergencies arise. 

Construction has started on the new 20 kw 
General Electric short -wave station at Belmont, 
California, and preliminary transmitter tests 
should begin early in 1939. 

W4XAD, owned by the University of Florida 
at Gainesville, and W8XNR, owned by the Uni- 
versity of Michigan, may be heard testing irreg- 
ularly on 12.86. 

Transmissions of Interest 
Sundays- 12.:00 to 12:30 a.m., "Voice of 

Hawaii," over KHE (17.95) or KQH (14.92), of 
Kahuku, Hawaii; - 6:00 -to 6:30 p.m., "Hawaii 
Calls," over KQH (14.92) of Kahuku, Hawaii. 

Mondays -- -8:00 to 8:30 p.m., "Brazil on the 
Air," over PSH (10.22) of Rio de Janeiro, 
Brazil. 

Wednesdays and Saturdays -8:00 to 9:00 p.m., 
special program for Swedish nationals in North 
America, over SBP (11.705) of Motala, Sweden. 

Revised Schedules 
ENGLAND -GSE (11.86), daily 1:00 to 3:15 

a.m. 
(Tune in on page 47) 
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LICK THAT QRM WITH THE RAD O 
by LOUIS J. GAMACHE, W9RGL 

Chicago, III. 

The VOX System is simplicity itself. While the laboratory model is mounted on a 

separate chassis, there is no reason why this unit cannot be built into the xmtr. 

WITH the advent of more QRM in 
the ham hands plus the skip and 
fading that has been more than 

usually present these last few months, 
quick "breakin" for 'phone or even CW 
use has become almost a necessity. Many 
ham installations are so equipped, but then 
there has always been a mess of switches 
to throw an.t the ability of getting at them 
quickly. In a rapid breakin QSO the 
switches "smoked" with their continuous 
"on- and -off," and the average ham soon 
got to the point that he did not care to 
use that type of contact. I became deter- 
mined to find a way out of the difficulties 
of throwing switches and evolve -if I 
could -a system that would permit "lazy - 
man" operation and yet be fool proof and 
sure -acting. 

Looking over some old manuals and 
magazines, I came across a voice controlled 
relay which with modifications became 
what I have chosen to call a VOX System. 
The word VOX stands for "Voice Op- 
erated Xmtr" and is also the Latin word 
for "voice." After building a few of the 
circuits I finally designed the one here pre- 
sented which does and will work. 

One of the features is that the one relay 
in the VOX system will be all that will be 
needed to operate the transmitter and the 
receiver. Formerly one had to be careful 
not to have the transmitter Class B audio 
power go on before the final load, but ex- 
perimentation with this rig proved that the 
whole transmitter can be shut off or turned 
on at will without anything in it being 
changed except the 866 rectifiers, if you 
happen to use them. 

The 866 tube will not stand the gaff of 
being turned on and off as rapidly with the 
voice on a kilowatt rig, as will a pair of 
866A's or any rectifiers with shielded fila- 

ments. For lower powered transmitters, 
the only concern that the amateur must 
have is for the rectifiers, and it will soon 
become apparent whether or not those in 
the rig will "take it." 

There are many ship's owners that are 
having ship -to -shore systems installed in 
their boats to whom this little gadget 
offers a solution towards conducting a real 
telephone conversation with the other fel- 
low. And for those hams who like 
"duplex," the gadget makes this possible 
without tieing up two spots in the band 
with a continuous carrier. One has merely 
to talk and listen whenever one wants the 
other person to transmit. Recently I had 
a QSO with another ham using this type 
of system, and the results were similar to 
a duplex and far more interesting. 

The unit employs a 37 tube as an ampli- 
fier and isolator, coupled to an 885 gas 
discharge tube which, in turn, controls the 
bias on the 37 tube to operate the relay. 
Approximately % volt of energy is re- 
quired across the input terminals. The 
unit may be coupled with a condenser to 
one of the speech amplifier tubes. 

If 37 tubes are not available, 76's or even 
56's may be used without much change in 
the circuit, excepting that the 56's will re- 
2.5 v. a.c. for the filaments. I found that 
the 37 tubes had just the right amount of 
gain and stability to operate perfectly and 
hence my choice of them. 

The circuit is a simple one and the input 
may be connected across the 500 ohm out- 
put line of the speech amplifier where it 
goes to the modulators, or else the input 
may be connected in series with the plates 
of any one of the speech tubes. Of course, 
for operation it will be necessary for the 
speech always to be on with means to re- 
move the power from the modulators and 

NEWS 
VOX 

System 

The answer to the ham's prayer for a 

duplex QSO without tieing up the band. 

We foretell that the VOX System will 

become very popular in the near future. 

r.f. section of the transmitter. Most hams 
prefer to cut the power in the a.c. primary 
circuit, although it can be done in the B- 
side of the power supply. In this latter 
case it would be well to use a separate 
relay to prevent the high voltage, which 
might be lethal, from being present in the 
VOX System housing. I am sure that there 
must be as many ways of connecting this 
little system as there are different types 
of rigs. 

Lay out a bent chassis similar to the one 
used in the model I built, or a standard 
chassis 5" x 10" x 3" may be purchased. In 
experimentation, it was found advisable to 
isolate the power 80 tube and its associated 
circuits from the rest of the VOX System 
in order not to pick up too much hum 
which itself might throw the transmitter 
on. This was done by locating that tube 
and its power transformer to the extreme 
right of the chassis while the other three 
tubes are located on the left -hand side. 

Punch out holes for the tube sockets 
following the photograph, and also punch 
out the hole for a socket for the Pluggin 
condenser and transformer. A Pluggin 
condenser was used in the filter circuit be- 
cause of the wide variation in amount of 
ripple which is present in different trans- 
formers and hook -ups. I first used only 
8 mfd. but found that 16 mfd. would be 
necessary. It was a simple matter to pull 

Tr TO 
MINE 

SPEECH 

DRIVER 

vox 
SYSTEM 

MOD. 

xMTR. 

RCV'R, 

Block diagram of the VOX System. 
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the 8 mfd. and install the 16 mfd. (made 
up of two 8 mfd.) condenser. 

Once the holes are drilled and punched 
out, the filament leads should be wired in, 
being sure to use or make twisted wires 
so as to have the hum cancel out. After 
the filament leads are wired in, the power 
circuit should be wired in complete. It 
should then be tested and if the voltage 
rises above 300 volts d.c., provision for a 
bleeder (R,4) and tapping of that bleeder 
should be arranged for. The VOX Sys- 
tem operates on exactly 250 v. d.c. under 
full load, and more than that will make for 
unstable operation of the 885 gaseous dis- 
charge tube. 

Once the power has been assembled and 
tested, the entire plate circuit should be 
wired in. Care should be taken to see 
that there is suitable and good insulation 
on this *ire at all places and it should not 
be laid up against the chassis without mak- 
ing certain that the insulation is sufficient 
not to break down at the high potential 
which might appear there, should the re- 
lay short over to the chassis. The use of 
good insulation in this circuit will be the 
saving of many a shock and perhaps the 
ruination of the equipment. 

The two audio transformers should next 
be located "below deck ". They should 
be placed at right angles to each other 
and in such a position that there is a mini- 
mum of magnetic feedback between them 
at all times. Remember that any audio 
howl will serve to throw the transmitter 
on and interrupt a QSO. 

After completing the placement of the 
transformers, the audio circuit should be 
wired in. 

Care should be taken to see that the 
respective input and output circuits of the 
audio end be kept carefully separated in 
order to reduce feedback. 

If the circuit has been carefully wired 
in, the VOX System is now ready for a 
test. Do not connect into the transmitter - 
receiver circuit yet. Connect power input 
to electric light lines, and replace the relay 
with a 0 -100 ma. meter in series with a 

10,000 ohm resistor. Turn on unit. The 
meter should read between 20 and 25 ma. 
with the input to the first 37 set for the 
minimum gain or "ground" setting. 

Open up the VOX System gain to a point 
about 60% of full. The meter needle 
should remain stationary. Should it oscil- 
late either slowly or fast then the cathode 
resistor in the 885 will have to be varied 
until the needle stays at its original read- 
ing. The value I used was 5,000 ohms, 
however, checks showed that wide varia- 
tions may be expected in the cathode 885 
resistor, and values between 3,000 and 
10,000 ohms are not unusual. All voltages 
should be checked with a voltmeter to the 
plates of the three tubes. In no case should 
it exceed 250 v. d.c. In the event that 
the voltage does exceed that figure, then 
the bleeder mentioned above must be made 
use of, tapping down from the positive 
end until the proper voltage is found. 

Assuming that everything is now O.K., 
the input should be connected to the input 
to the modulators. If that input is 500 
ohms, the input of the VOX System can 
be connected across the line; if the input 
is a coupling transformer, experiments 
should be made to determine whether the 
audio output is lowered by connecting it in 
series with the modulator input trans- 
former primary, or across that input trans- 
former primary. Which ever way gives 
the lowest loss in audio is the proper one. 

Having found that position, a test should 
be made by speaking into the microphone 
with the speech turned on, but the rest of 
the transmitter turned off, and the meter 
and resistor still in the plate circuit of the 
final VOX System 37 tube. If everything 
is functioning properly, the meter should 
drop immediately to 0 ma. when the micro- 
phone is activated. Some of the values 
which will also work, are up to 7 ma. 
When speech is stopped, the meter should 
gradually rise to its original value again. 
By varying the resistance in the grid cir- 
cuit of the 37 with the six point switch, 
the mount of lag present in the time be- 
fore the transmitter is put on the air can 
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be effected. Time delay can be made from 
instantaneous to over 20 seconds with the 
resistors mentioned in the circuit diagram. 
If more delay is wanted, the final resistor 
of 10 megohms can be increased to 20 or 
30 megohms with a corresponding increase 
in time delay. 

If everything checks O.K., the meter may 
be removed and the relay inserted into the 
circuit and tested. It should, if the 
directions are followed herein, function 
per fectly. 

The VOX System can now be connected 
into the receiver and transmitter circuit. 
Two conditions generally prevail at the 
average ham's station. He either uses the 
same antenna for transmitting and receiv- 
ing, or a separate antenna for receiving. 
In the former case a separate relay will be 
needed to throw the antenna from receive 
to transmit. This can be actuated by the 
heavy side of the VOX System relay so 
that when the transmitter is thrown on the 
air the antenna relay throws to transmit 
position. No trouble with the receiver in 
this case will be experienced. It is when 
a separate antenna is used that some trouble 
might develop. The receiver may howl, 

(Listen in on page 52) 

Component parts for the VOX System. 
R1- 250,000 ohms pot. 
R, -3000 ohms 1/2 w. 
R3 -0.5 megohms 1/2 w. 
R, -0.5 megohms 1/2 w. R6-5000 ohms 1 w. 
R,--- 30,000 ohms 1 w. R-2 megohms 1/4 w. 
R8 -2 megohms 1/4 w. 
R9-2 megohms 1/4 w. 
R10- -2 megohms 1/4 w. 
R,1 -2 megohms 1/4 w. 
R,2--- 10,000 ohms 2 w. 
R,3-10 megohms, 1/4 w. 
R - 25,000 ohms 10 w. adj. 
C1 -10 mid. 25v. electro. 
C. -1 mfd. 450,'. paper 
C3 -0.1 mfd. 450v. electro. 
C, -8 -8 mid. 450v. electro. (Tobe `Pluggin') 
CH -30 by choke (Stancor C -1706) 
RY- D.P.D.T. Relay: To make one and to break 

one. (Pull in at 15ma, drop out at 10ma.) 
(Guardian Type 15 -1000 A2 -B3) 

T1 -Audio 3:1 (3000 ohm primary). (Stancor 
A -53) 

T3- --Same as T, 
T8 -6.3v. AC, 2.5v. AC, 5v. AC, 250v. DC from 

filter. (Stancor P -4045) 
SW -Ac switch on R, 

Rio Rn ! 
SEE TEXT 

I SEE TEXT 
Ras) .l 

C4 

-J 
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RELAY 
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Power Pack: Transformer Design 
by L. J. GAMACHE & H. H. KREFFT 
Engineers, Standard Transformer Corp., Chicago, III. 

The authors discuss the necessities of transformer design and how a good 
unit is engineered. There are still a great number of amateurs and 
servicemen who wind their own to whom this article will be of value. 

THE main elements in a power pack 
are the transformer, the rectifier, the 
filter, and the voltage divider. This 

article deals with the power transformer of 
the power supply. 

It might be well at this time to explain 
the action of a power transformer. It is 

a device containing a primary, one or more 
secondaries, and an iron core. The design 
of a power transformer having high effi- 
ciency requires elaborate calculations and 
takes into account the d.c. flowing in a 
transformer secondary, when the full wave 
or half -wave rectifier is used. However, in 
a bridge rectifier, the d.c. does not flow in 
the secondary of the transformer. 

The transformers used in power packs 
range in three sizes ; small, medium, and 
large. The small and medium are by far 
the most popular because of the greater 
number of applications for these types. In 
the design of transformers, economy is se- 
cured when the windings are enclosed in a 
magnetic core area, with a minimum of wire 
and the shortest possible magnetic path. 

The core form used in these transformers 
w i t h the greatest 
overall economy is 
one which employs 
lamination which is 
called "wasteless," 
i.e., the opening of 
the "E" pieces are 
equal to the "I" 
pieces. In this way, 
two "E" pieces and 
two "I" pieces are 
stamped in one oper- 
ation, utilizing t h e 
greatest percentage 
of metal and wasting 
very little steel 
(Figure 1). After 
the stamping, or 
blanking as it might 
be called, the iron is 
annealed. This is a complicated pro- 
cedure and cannot he described fully at 
this time. During this process, each lami- 
nation is coated with a metallic oxide which 

PIECE 

LAMINATION AS STAMPED 

Fig. I 
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w 
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LAMINATION AS USED 

Fig. 2 

acts to insulate it electrically. When this 
iron is stacked in the core, each lamination 
acts as a separate piece of iron and reduces 
the mass in a unit. Should this insulation 
between laminations be broken by stamping 
or otherwise, this would cause the unit to 
generate a great amount of heat, resulting 
in a burn -out. From this, will be seen 
that insulation of laminations plays a vital 
part in transformer design. 

Lamination steel may be obtained under 
the following commercial names : Dynamo; 
Super -Dynamo ; Armature Steel ; Radio 
Transformer (RT) ; Allegheny, A, B, and 
C ; Electric grade ; Dynamo special ; Audio 
transformer, A, B, and C ; Allegheny 88; 
Allegheny metal 44, 33, 65, 55 ; and Ohma- 
boy. The characteristics of these steels are 
contained in a chart supplied by the various 
manufacturers of steel. 

Permeability is the ratio between the 
magnetic induction and the field strength. 
In air this ratio is unity. In Paramagnetic 
material, the Permeability is greater than 
unity. In Ferromagnetic material, it may 
have a value of several thousand, and in 
Diamagnetic material, it is a value of less 
than unity. 

The unit of magnetic pole strength is a 
magnetic pole of such a value that when 
placed one centimeter from a like pole, a 
force of repulsion of 1 dyne will exist be- 
tween them. The magnetic pole strengths 
of any pole is measured in terms of this 
unit, the dyne. 

The following steps are used in designing 
a power transformer: 

(1) Determine the voltage and amperes 
in each secondary. 

(a) To find the total wattage of all of 
the secondary windings, multiply 
the load voltage by the load cur- 
rent of each of the windings and 
add the results. 

(b) Assuming that the small trans- 
former will have approximately 
90% efficiency, divide the wattage 
found in A by .9, which will give 
the approximate primary wattage. 

(c) To find the primary current : 

illustrating the various steps from the coil to the finished transformer. A d.c. power 
pack which uses one of this type of transformers is shown to the far left. 

WP Ws 
Ti, equals equals 

E X 0.9 9.81 EP 

Whereas: Ip equals Primary current. 
W equals Primary watts. Ep equals Pri- 
mary Voltage. Ws equals Watts per sec- 
ond. 

(2) The current of the windings being 
known from our previous calcula- 
tions, and using a current density of 
1 ampere for 1000 cir. mils., the cop- 
per wire is determined (d'). One 
mil equals 0.001. 

Therefore, the following are typical ex- 
amples : 

No. 20 wire has a diameter of .0319 
inches. This value squared will give 1022 
cir. mils. Another example : No. 30 wire 
has a diameter of .01003 and has 100.5 
cir. mils. Using No. 10 wire, it is found 
that the diameter is .1019 inches. This 
squared is 10,380 cir. mils. These values 
are for bare wire at a temperature of 68° 
F. or 20° C. This is the temperature to 
which all measurements are converted. 
With this information, it is possible to 

determine the current carrying capacity of 
windings on a transformer where the speci- 
fications have been lost or misplaced. How- 
ever, in the design of a new transformer, it 
is easier to obtain this information from a 
wire chart. 

An example of using a current density of 
1 ampere for 1000 cir. tails. is No. 20 wire, 
which has a diameter of .03196 inches, and 
1022 ens. The closest wire size to this is 
either 1288 c.m. for No. 19, or 810 c.m. for 
No. 21. 

(3) Iron or Core Consideration. 
The following may be used as an 

example. For No. 26 RT iron, 40 
watts should have 1 square inch of 
core area ; 70 watts P/2 square 
inches, and 120 watts 2 square inches. 
The core area is determined by the 
size of the center leg of the "E" 
piece multiplied by the stack of this 
iron. Assuming the center leg of 
the "E" piece to be 1 ", this stacked 
1" would give a square area of 1 ". 
The same stacked 11/2" would give 
a square core area of 1% ". 

The above is gross core area which 
must be multiplied by .9 because 
there is a loss of approximately 10% 
in the net area from gross stacking 
area. This core area is needed be- 
fore the turns per volt may be deter- 
mined. See Chart. 

(4) Induction and Core Losses. 
Assuming 65,000 lines to be the 

flux density used with No. 26 (RT) 
gauge Armco radio grade lamina- 
tion, it is found, by referring to the 
chart, that the core loss in approxi- 
mately .6 watts per pound of iron. 

(Design further on page 56) 
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A Versatile 50 w. Bandswitck 
Transmitter THERE was a time when most ama- 

teurs built their own receivers -in 
fact some of them still do. But 

with the ever increasing complexity of 
circuits, the amateur has concluded that 
it's cheaper in the long run to buy his 
receiver instead of building it. A trans- 
mitter should fall into the same category. 

If the "service area" requirements for 
amateur transmitters were as standardized 
as those applying to broadcast transmitter 
installations, the problem of choosing a 
tube complement to deliver a certain signal 
at a given point would be easy to solve. 

"Service Area" for an amateur trans- 
mitter must take into account considera- 
tions almost opposite to those imposed in 
broadcast practice. True - the amateur 
user, especially in operating the unit on 
the lower frequencies, likes to make a big 
noise locally, but in every instance he would 
sacrifice local signal strength if he could 
lay an R9 signal into some remote corner 
of the globe. 

Field strength measurements then, for 
the amateur, are of no further interest 
than a determination of his radiation pat- 
tern in hopes of analysis for making the 
most of the direction in which the lobes 
occur. 

Taking into consideration all of the nor- 
mal requirements for satisfactory amateur 
coverage, a 50 watt fore carrier and 100 
watts of c. w. are estimated as being capa- 
ble of really going places. 

After having satisfactorily settled the 
performance characteristics of the trans- 
mitter, the actual design of the unit can 
be undertaken. Numerous combinations of 
circuits and tubes arc capable of giving 
the desired results, but at this point it is 
apparent that "engineering" means more 
than merely drawing a circuit diagram. 

Initial tube cost should be kept low in 
view of maintenance cost over a period of 
years. Tubes should be run within the 
manufacturer's ratings to assure satisfac- 
tory tube life and performance stability. 
Operating all components at, or lower 
than their ratings saves both the operator 
and the manufacturer considerable grief 
over a period of time. 

In the transmitter being described, an 
RK47 was chosen as the output tube. The 
RK47 can be operated at high frequencies 
without being neutralized -extremely good 
stability is obtained on 10 meters with the 
final stage operating as a straight amplifier. 

Concerning that decision we might re- 
view the manufacturers ratings. The tube 
is rated at 50 watts output at 900 volts on 
the plate. Higher output can be safely 
obtained for telegraphy by raising the plate 
voltage to 1,250. The grid driving power 
requirement is very low- approximately 1 

watt is all that is necessary for full out- 
put. Herein lies the greatest advantage 
because it will permit the use of low power 
tubes in both the oscillator and driver 
stages. Meeting the power supply'require- 
ments for low power tubes is both con- 
venient as well as economical. Compact 

by R. E. SAMUELSON and R. J. HIGGINS, W9AIO 
Engineering Dept., The Hallicrafters, Inc., Chicago, III. 

While many amateurs are able to build complex transmitters, there are those 
who feel that the manufactured product will serve them better. The authors 
describe the engineering principles underlying the design of such a unit. 

Commercial in appearance, the bandswitching transmitter is easy to operate. 

layout and reduction of band switching dif- 
ficulties are two factors that should be 
given both of the above considerations. 

Over a period of years the 6A6 tube has 
demonstrated its reliability as a crystal 
oscillator. Crystal current is kept at a 
minimum. Considering the fact that the 
second triode section can be used as a 
doubler and still have these two functions 
performed by one tube recommends it as 
being a logical choice. For 10 meter op- 
eration another 6A6 tube is used with the 
grids and plates of both triode sections 
tied together. 

From the point of economical tube re- 
placement it was decided to utilize receiv- 
ing tubes wherever it was possible. With 
the exception of the 866 high -voltage rec- 
tifier tubes and the Raytheon RK47 final 
amplifier, all tubes are of the receiving 
type. 

The four 6L6 tubes in the modulator are 
operated class AB1. Operating the tubes 
in that class of service reduces the driving 
requirements to where the output of a 
6J5 tube is ample to swing the modulator 
to full output. Two 6L6's running Class 
AB1 are rated at 32 to 34 watts output 
before they start to draw grid current. 
This output for two tubes, by the way, is 
that obtained under ideal conditions -zero 
regulations power supplies and no loss in 
the output transformer. Four 6L6's are 
used in this transmitter so that the neces- 

sary 50 watts of audio can be secured with 
ample power left in reserve. From zero 
to full signal the screen current of four 
tubes swings from 9 mills to about 35 ma. 
Obviously, any attempt to secure screen 
voltage by means of a dropping resistor 
would mean a loss in power output. Even 
if a heavy bleeder is used, and the screen 
voltage obtained from a tap, the screen 
voltage will drop 50 volts or more on full 
signal output. As a result the maximum 
obtainable signal would be below 35 watts. 
Any attempt to use a high initial screen 
voltage and allow it to drop to normal 
voltage under full signal will mean that 
the plate current and dissipation will be 
too high. A simple solution is shown in 
the schematic. A separate 80 rectifier is 
used for supplying 6L6 screen voltage. 
Voltage is secured by tapping the 5Z3 plate 
transformer. Because of the low current 
drain a single 8 mfd. condenser suffices 
for filtering. 

Push pull parallel operation of tubes is 
usually fraught with difficulty in the form 
of oscillation. A small resistor in each 
plate lead and a small mica condenser 
across each half of the input transformer 
completely stabilizes the operation of the 
modulator and effects a balance so that 
each tube is taking its share of the load. 
The result is that the modulator delivers 
50 watts of distortionless audio -enough 

(Please QSY to page 38) 
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BANDSWITCHING 50 WATT XMTR 

o 
BAND 

o 
ANT TERMINALS 

o 
asso z 
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BAND 3 

RFC'S I-0 150M 
22MHY 

s. 

F; IO AMP. 3 

NOTE 
BAND înOWN 
ON OANOE01 

R5 -400 ohms, 10 w. 
R,-1,500 ohms, 10 w. 
Ra- 20,000 ohms, 2 w. 
R1- 10,000 ohms, 2 w. 
R; -400 ohms, 10 w. 
Rn- 10,000 ohms, 10 w. R- 20,000 ohms, 50 w.- adjustable 
R, -50 ohms, 1/2 w. 
R0 -50 ohms, 1/2 w- 
R;D -SO ohms, 1/2 w. 
Rn -50 ohms, 1/2 w 
R,_- 40,000 ohms, 100 w. 
RI;,- 40,000 ohms, 20 w. 
R54-5 meg. ohms, 1/4 w. 
RI., -1,000 ohms, 1/2 w. 
Ru -1 meg., I w. 
R,7- 250,000 ohms, I w. 
Rls- 500,000 ohms potentiometer -25 -031 
R51 -1,000 ohms. V2 w. 
R_u 50,000 ohms, 2 w. 
Rn- 75,000 ohms, 2 w. 
R o- 20,000 ohms, 2 w. 
R2;,- 40,000 ohms, 20 w. 
C1 -100 mmf. 
C -100 nunf. 
C3-100 ,umf. 
C, -100 rutaf. 

Circuit Diagram of the Versatile Bandswitching 

C 7- -I00 mmf. 
C, -35 mmf. 
C --50 mmf. 
C, 50 mmf. 
C0- -50 mmf. 
CI0-.002 mf., 900 v. mica C -.002 mf., 900 v. mica 
C - .00005 mf., 900 v. mica 
C,;, -.0002 mf., 900 v. mica 
C,5 -.002 mfd., 1,000 v. mica 
C, .002 mfd., 1,000 v. mica 
CI, -.0002 mfd., 1,000 v. mica 
CI -.006 mfd., 1,000 v. mica 
CIB -.006 mid., 1,000 v. mica 
C,I -.002 mfd., 2,500 v. mica 
Coo-.8 mfd., 600 v. electro. 
C2, -8 mfd., 600 v. electro. 
C,,-10 mid., 25 v. electro. 
C_ -.05 mid., 600 v. electro. 
Cn -4 mfd., 475 v. electro. C,;, 4 mfd., 475 v. electro. 
C_, -10 mid., 25 v. electro. 
C, -.001, 600 v. mica 
C,,-.001, 600 v. mica 

mid., 1,500 v. mica 
mfd., 1,500 v. mica 

50w. Transmitter. 

C,,, -8 mfd., 600 v. mica 
C,2-8 mfd., 600 v. mica 
C,,,, -8 mid., 475 v. mica 

mfd., 600 v. mica 
Cs:, .002 mfd., 2,500 v. mica 
L5-40 meter ose. coil, Hallicrafters 51 -130 
L.-20 meter doubler coil, Hallicrafters 51 -131 
L,s -20 meter doubler coil, Hallicrafters 41 -132 
L, -10 meter doubler coil, Hallicrafters 51 -133 
L;-40 meter output coil L,- -20 meter output coil 
L; -10 meter output coil 
T1- Interstage transformer 
To-Modulation transformer 
T;,- Exciter power transformer T,- Modulator power transformer 
T7,-Plate transformer 
Chi to Ch, -15 henry choke 
SW, -Meter switch 
SW,- Phone -CW switch 
SW;,- Filament switch 
SW,- Modulator switch (on R18) 
SW, -Plate power switch 
SW, -Plate power interlock SW- standby switch 
SW,- High -low power switch 

Current 

Representative Current Readings 

Cathode 6A6 (40 meters) -35 ma. 
Cathode 6A6 (20 and 10 meters) -80 ma. 
Grid (plate on -full load) -6% to 7/ ma. 
Grid (plate off) -12 ma. 
Plate and screen (phone) -125 ma. 
Plate and screen (c. w. -Max) -150 ma. 
Mod. cathode (normal) -180 to 220 ma. 
(Swings up to 25 to 40 ma. on voice peaks) 

Voltage Readings for Service Checks 

Exciter plate supply (measured to ground) 

and Voltage Readings for Checking Operation. 

40 meters -420 v. d.c. 
20 meters -383 v. d.c. 
10 meters -350 v. d.c. 
Cathode voltage 6A6 No. 1. 
40 meters -68 v. d.c. 
20 meters -20 v. d.c. 
10 meters -22.5 v. d.c. 
Cathode voltage -No. 6A7, No. 2. 
10 meters -24 v. d.c. 
Grid bias RK47. 
Not oscillating -45 v. d.c. 
7 ma. grid current -120 v. d.c. 
Screen RK47 -phone reception fully 

loaded -250 v. d.c. 

Plate RK47 -phone -900 v. d.c. 
Plate RK -c. w. (high power) -1,250 v. 

d.c. 

6L6G -plate to cathode -400 v. d.c. 
61-6G-screen to cathode -290 v. d.c. 
6L6G -gr:d bias -23 v. d.c. 
6J5 -plate to cathode -225 v. d.c. 
6J5- cathode to ground 8 v. d.c. 
6J7 -plate to cathode -30 v. d.c. 
6J7 -screen to cathode -40 v. d.c. 
6J7- cathode to ground -1 v. d.c. 
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Interior view shows how carefully the commercial engineer lays out the component 
parts of a transmitter. Plenty of ventilation is provided for, and also finger -room. 

power to completely modulate the output 
of the RK47 final r.f. stage. 

While band switching is not new in a 
broad sense, ganged band switching of all 
tuned circuits such as is used is normally 
found only on commercial units of most 
recent design. It is only the amateur with 
years of experience and a knowledge of the 
problems of band switching who would 
care to attempt their solution. 

This transmitter was to band -switch all 
circuits. Every tank coil was to be changed 
in order to really term the transmitter as 
band- switching throughout. One control 
changes all tanks simultaneously. Sepa- 
rate tank circuits are used on the final so 
that tapped coil losses would be eliminated. 
The separate tank tuning condensers al- 
lows pretuning for any given frequency by 
virtue of the separate control for each 
tank condenser -being accessible through 
the protective perforated cover. 

When the individual tanks are switched 
the excitation to the following stage is also 
transferred. The proper point at which 
the excitation tap should be taken off the 
preceding plate tank had been determined 
by test. In subsequent frequency changes 
from one band to another it's a pleasure 
to know that each tube is being driven by 
its required amount. One other function 
performed by the switching mechanism is 
that of changing the antenna pickup coils. 
Six terminals appear on the rear of the 
transmitter to which can be connected 
either three separate antennas or a match- 
ing network to feed a variety of antennae, 
by connecting the terminals in parallel. 

Speaking of the protection afforded by 
the perforated cover, it was unanimously 
decided the transmitter should be so ar- 
ranged that it would be well nigh impos- 
sible to get shocked. When the cover is 
in place the only controls that can he 
reached are those which pre -tune the vari- 
ous tank circuits. When the cover and 
bottom plate are removed the chance for 
getting across the high voltage is im- 
proved, but by virtue of a plate interlock 
switch operates by removing the cover the 

operator will have to intentionally crawl 
into the transmitter "to commit suicide." 

When the top and bottom are removed 
you can see the reason for the unit weigh- 
ing so much. A point worth remembering 
is that dependable performance goes hand 
in hand with conservatively rated com- 
ponents. All transformers, chokes, con- 
densers, resistors, etc., are run well below 
their rating which gives us the satisfaction 
of knowing the transmitter will be operat- 
ing after units not so conservatively rated 
have long since gone into the "spare part" 
classification. 

Mechanical Layout 
The various features of the mechanical 

arrangement can be seen by referring to 
the photographs of the transmitter. Look- 
ing at the top view it will be noticed that 
the entire r.f. portion is assembled as a 
single unit in the front center of the chas- 
sis. The enclosed metal box in the cen- 
ter of the assembly houses the hand switch, 
the excitor tuning coils, and all of the r.f. 
tuning condensers. The six knobs to the 
left control the excitation adjustments and 
the three knobs to the right control the 
output plate tuning. At the front of the 
tuning assembly is suspended the output 
tube which is placed horizontally to pro- 
vide short leads for both grid and plate 
circuits. At the rear of the unit is sus- 
pended a small deck which carries the two 
6A6 excitation tubes and sockets for three 
crystals. Underneath this deck are lo- 
cated the smaller components necessary for 
the r.f. circuits. To the right are located 
the three output tank coils. The entire r.f. 
assembly is fastened to the chassis by 
means of four bolts and the connections 
to the unit are made underneath the chas- 
sis by means of jumpered leads between 
terminal strips. 

Observing the chassis proper at the right 
front corner is located the rectifier and 
filter for the excitation stages and imme- 
diately behind them the filament and low 
voltage plate transformer for this same 
power supply. At the rear center of the 
chassis are the high voltage plate trans- 

former, the 866 rectifier tubes and the filter 
chokes and condensers. The entire modu- 
lator with its power supply is situated in 
the left section of the cabinet. In the 
front corner and mounted in a metal shield 
is the 6J7 input stage behind which is first 
the 6J5 speech amplifier, then the four 6L6 
modulators, and then the modulation trans- 
former. To the right of the modulation 
transformer is a modulator power trans- 
former and in front of it the 5Z3 and 80 
rectifiers. Ahead of them are located the 
necessary filter components for the audio 
section. The only parts mounted beneath 
the chassis in addition to the wiring are a 
few small resistors and condensers thus 
leaving an open type of construction which 
in addition to being mechanically and elec- 
trically sound and allows for quick inspec- 
tion and servicing. 

The center section of the front panel 
carries the three meters, plate and fila- 
ment switches, the "c. w.- phone" switch, 
and knob and indicator scale for the band 
switch. Provision is made on the indicator 
scale for writing in the exact frequency 
used at each setting of the band switch. 
On the lower left hand panel is mounted 
the modulator gain control and modulator 
off -on switch controlled by a single knob 
and on the lower gith hand panel are 
mounted a stand -by switch and a switch 
for selecting the circuit used by the cathode 
current meter. 

On the rear of the transmitter are located 
three recessed terminal boxes, the center 
of which contains six terminals for con- 
nection to three antennas. On the left 
hand side as viewed from the rear are 
located the power lead, the two fuses and 
the "high -low" power switch. On the right 
hand side is located a five terminal strip 
for making connection to a telegraph key 
and to a receiver stand -by connection. 

Tuning Procedure 
The tuning procedure of this transmit- 

ter is simplicity in itself. Looking at the 
r.f. assembly from the top you will notice 
that there are six knobs -to the left of 
the three larger knobs which are placed 
to the right of the shield can which houses 
the coils for the low powered stages. 

Let's line up the transmitter for c. w. 
operation. The modulator gain control 
knob should be in the "off" position. The 
cathode current switch should be placed in 
the "up" position, which will give you 6A6 
cathode current readings. Set the hand 
switch to hand 1 or 40 meters. Now turn 
the filament switch on, making sure that 
the switch which controls the primary of 
the plate circuit is in the "off" position. 
After the filaments have warmed up for 
about 15 seconds you will notice that there 
will be a reading of approximately 10 mills 
on the cathode current meter. The balance 
of the tuning is wholly conventional. 

Coupling the antenna to a coupling coil 
and properly loading the final to the 
amount of plate current recommended will 
give you 40 meter output. Adjusting the 
transmitter for 20 meter operation re- 
quires the band switch to be put in the 
No. 2 position, etc. - 

Grid current for any one of the three 
bands without plate power applied to the 
final amplifier should be in the neighbor - 

(Please QSY further to page 54) 
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Tribute to the Majestic 70 

If the servicing gentry held an election 
to determine which set was the most im- 
portant in terms of business income, the 
winning model would probably be the 
Majestic 70. At the time of the 70 series' 
appearance a decade ago, it had few com- 
petitors in its price range ; it was widely 
advertised; and it came just after Ortho- 
phonic Victrolas passed out, and thereby 
took advantage of the common public con- 
viction that anything with a low tone was 
high quality machinery. 

The natural result was that an astonish- 
ing number of cash customers laid out 
about $200 a copy for the various shapes 
in which the chassis appeared. 

Since then, the 70 has composed a large 
proportion of the national servicing income. 
Many of us can truthfully say that we 
would not have lasted through the depres- 
sion if no filter block failures had occurred 
in its 7BP6 power pack. Although the cor- 
responding pack on the 90 series helped 
during the past exigency, it is safe to say 
the 70, more than any other set, supplied 
us, during the hungry days, with a greater 
number of crucial ham sandwiches. It is 
understood within the profession that it 
was the quantity of these sets -not their 
quality -which brought so many of them 
into the repair shops. 

Even today there are many still in use 
and the set owner, remembering its long 
years of service, its distinctive low pitch, 
and the high price (compared to the pres- 
ent price range), reconciles himself to 
payment of a fair repair charge before the 
serviceman quotes the amount. 

I salute the 70! Long familiarity with 
its parts has not bred contempt, and I have 
come to regard it as a staunch friend. 
Good replacements are available, and the 
customers are favorably impressed by their 
size and visibility after the set is installed. 
Income and customer satisfaction over a 
long period -what set has given us more? 

Could You Qualify? 
Some five years ago I applied for a ser- 

viceman's job in a Long Island radio store. 
The owner, not knowing enough theory to 
test the applicants' technical qualifications, 
let each one work on a Majestic 72 to 
replace its drive cable. If it wasn't in 
after ten minutes, using your own tools, 
you were out of the running. He had 
fired the last man the day before, he ex- 
plained, because he wasted too much time 
on that very tricky mechanical job. 

There were seven other applicants. While 
we all realized the qualifying method was 
unfair, we knew it was not the time to 
argue. All seven men ahead of me failed; 
perhaps they could have succeeded in more 
familiar surroundings, or if the task was 

by LEE WARD 
Expert Serviceman, San Francisco, California 

WITH this issue RADIO NEWS brings 
VV fo its serviceman reader the fines* 

service page in any popular magazine. Mr. 
Lee Ward, for many years a prominent 
serviceman and presently employed by an 
outstanding radio corporation, will conduct 
this department. Mr. Ward will welcoma 
any questions, suggestions or pictures from 
the servicemen, and those of general in- 
terest will be published in these columns. 
Photographs will not be returned unless ac- 
companied by return postage. -The Editors. 

not so important. They all got buck fever 
and failed, while the audience -the remain- 
ing applicants -wished, in a fraternal sort 
of way, that each performer would be 
stricken with paralysis. 

I got the job without taking the test. 
Seeing I was last in line, the owner knew 
he would either have to hire me or adver- 
tise again. He asked me a few questions, 
to see if I was sober, and took nee on. 

When I reported for work the next 
morning, the first shop job was to replace 
that drive cable. I didn't clock myself, but 
I remember I had to use one of my own 
replacement cables -the one the boss had 
supplied was three inches short ! 

Furnished Apartment 
A Brunswick chassis contained one of 

the most unusual faults I have ever come 
across. It was brought in last week with 
the customer's complaint described as "in- 
termittent operation" on the job ticket. 
When it was picked up, the serviceman 
decided the fault was fading, and asked 
for permission to make shop examination 
before a price was quoted for the repairs. 

Inspection' showed all the 
exposed wiring had been 
stripped of insulation -ex- 
cept those with red cover- 
ing. At the points where 
the wiring was cabled, only 
the outside edges were ex- 
posed ; the set played until 
speaker vibration had shifted 
one lead so that it shorted to 
the frame. The set could be 
turned on and off by me- 
chanical shock. 

The reason was obvious - 
mice had made a nest in the 
chassis. Upon reaching ado- 
lescence, the litter chewed 
off the insulation for gnaw- 
ing practice before leaving their electrically- heated 
home. There was something 
a b o u t the red insulation 
which was anti -cheese. 

Our bid was acceptable to the customer. 
I rewired the set, removed the evidences of 
occupancy, and sent it back. As it is not 
our policy to mention any animal life we 
come across to the set owner, for fear of 
embarrassment, he slid not learn what had 
happened. The customer's cat, however, 
followed our man from the front door to 
the console. She knew. 

Is Honesty Safe? 
In the early days, while working in the 

warehouse repair shop of a large chain of 
radio stores, I noticed the crack repairmen 
usually analyzed chassis troubles with the 
switch on, and took rapid voltmeter read- 
ings at significant circuit points. 

This was not the ohmmeter method I 
was used to, checking point -to -point with 
the switch off. When I inquired about it, 
I was told that "an honest repairman al- 
ways works with the juice on ". This was 
an adage among the staff which meant that, 
if a man did not know what he was testing, 
lie would burn out his meter; and hence, 
if he caused no casualty, he knew his busi- 
ness. The "dead" resistance tests, among 
the employees, was considered effeminate, 
and the "live" method was taken as proof 
of proficiency. The boss did not care which 
system was followed, because each of us 
used our own tools and meters. 

Sets came in by the truckload, and were 
piled along the walls. We were often open 
for three 8 -hour shifts, and had to work 
overtime about once a week. Imagine how 
from ten to thirty speakers sound while 
tuning dials are run over the broadcast 
band, with the volume controls wide open. 
Then add two or three sets to which volt- 
age is being applied and taken off, and you 
have an idea what the hig room was like. 
Once a day or so, it would happen that only 

(Check output on page 44) 

The service bench of Russel S. Morton of Salem N. J. 
Careful arrangement of . all units is really excellent. 
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NEEDS ONLY SOME STATES 

DEAR SIR : 

1 only need the states of Utah, Ida- 
ho, Nevada, Louisiana, Wyoming and N. 
Dakota for my W.A.S. certificate. I am 
mostly heard on 7010KC. I will give a 
new issue of the Radio Amateur Call Book 
to hams in the abovementioned states who 
first make -QSO and QSL's with nie. I 
am using 53 xtal, RK47, and pair of HF300. 
Please put this in your column. 

(Sgd) Roy R. Neira, W2EVA, 
Long Island City, N. Y. 

Always glad to oblige. But why not give a 

subscription to RADIO NEWS? Hi! -Ed. 

LIKES SHORTWAVE WESTERN SECTION 

Dear Sir : 

Your shortwave section for the west, ed- 
ited by John D. Clark, is swell. If you in- 
tend to continue it permamently, I think 
that I shall have to subscribe to RADIO 
NEws as no other magazine has such a 
complete shortwave section for us fans out 
here. 

Sincerely; 
(Sgd) E. J. Kimball, 

Fortuna, Calif. 
Thank you, Mr. Kimball. Rest assured that 

Mr. Clark's section will be continued. -Ed. 

MORE ABOUT SUBMARINE RADIO 
Dear Ed: 

First thing I want to say is that you 
have a darn good mag and aft that sort of 
soft soap. 

Now the reason that I am writing this 
letter is to complain about the picture that 
you have at the bottom of page 20 in the 
August issue, and here are my complaints: 
First, the fellow pictured has never done 
duty aboard a sub, next the picture was 
not taken aboard the submersible as you 
state but aboard the U.S.S. Arizona and 
when they submerse her I would like to be 
there as she is a good old battleship. Third, 
that is not a sonic sounder at all, and those 
things in the background are not periscopes 
-although they are turret periscopes. 

The fellow pictured is Melvin Orton and 
I know the above things to be true as I 
served with him about three years. The 
man in the picture is an aviation radioman 
and that is quite the opposite of submarine 
duty. 

(Sgcl) I. M. Coleman, 
Operator in charge at Fort Peck Dani. 
Oh me, oh my! Is our face red? Well, Mr. 

Coleman, it's this way. We had a swell article 
on submarine radio and contacted the Navy 
Dept. for pictures of submarine radiomen and 
some submarine radios. Your friend's picture 
was one sent to us from the Navy Dept. in 
response to our request. The Navy Dept. cap- 
tion on the picture was, "A Navy Radioman." 
Not being too "salty," we did not know what 
the answer was and guessed at the rest -ap- 
parently very badly, too. To you and the whole 
Navy, including Mr. Orton, RADIO NEWS 
offers its abject apologies! We will ask 
CINCUS next time we want any dope. -Ed. 

A CIVIL ENGINEER SPEAKS 

Dear Sir 
RADIO NEWS is a very worthy reading 

SPECIAL BROADCAST PROGRAMS FOR THE DX FAN 

T 
.1 

ISTED below are the special DX 
I broadcast programs dedicated to RA- 

DIO NEWS. Tune in on these special broad- 
casts and do not fail to send in your report 
to the station. Give them complete infor- 
mation, reporting the station's signal 
strength, quality, fading, etc. Practically 
all of the stations listed will be pleased to 
verify reports. The schedule is shown in 
Eastern Standard Tvine and all hours are 
A.M. unless otherwise indicated. 

RADIO NEWS invites all broadcast band 
DX fans, clubs, and all those having to do 
with special dedication programs, special 
DX tips, and frequency checks to send in 
the information to help make these sched- 
ules as complete as possible. Anyone sub- 
mitting such information please bear in 
mind that RADIO News goes to press ap- 
proximately thirty days before it makes 
its appearance on newsstands, which means 
that notice of programs for a given month 
should be in our hands by the first of the 
preceding month. 

Day Hour 
SEPTEMBER 

Call State Kc. Kw. 
9 4 :20-4 :35 WEAK Pa. 1370 .1 
9 5 :30-5 :45 KWYO Wyo. 1370 .1 

10 4 :05-4 :20 WJBO La. 1120 .5 
10 3 :50-4 :05 WGAR Ohio 1450 .5 
13 5 :35-5 :50 KGMB T. H. 1320 I. 

OCTOBER 
8 4 :05-4 :20 WJBO La. 1120 .5 
8 3 :50-4 :05 WGAR Ohio 1450 .5 

11 5 :35-5 :50 KGMB T. H. 1320 1. 
14 5 :30-5 :45 KWYO Wyo. 1370 .1 
14 4 :20-4 :35 WRAK Pa. 1370 .1 

PERIODIC PROGRAMS 
Frequency Checks and Dedications to 

DX Clubs and RADIO NEWS 
Mondays - 

9:15 -9:30 p.m., 690 kc., CJCJ, Calgary, 
Alta., Canada, .1 kw. (tips). 

magazine for the ham and everybody else. 
(Sgd) V. Elhohn Wollesen, 

Civil Engineer M of F., 
Copenhagen, Denmark. 

Thank you, Engineer Wollesen. We are 
pleased to learn that one of the engineering 
profession thinks well of our product. We will 
try and keep your interest and that of all hams 
who are interested in a free- from -censorship 
magazine. -Ed. 

BLAST AT THE ARRL 
Dear Sir: 

The ARRL promised us some television 
stuff, but it petered out. They promised us 
advance notice on what was going to hap- 
pen at the board meetings but we haven't 
seen any. 

My hat is off to R.N. Not because I 
agree with all that it says about the League, 
but because it does print both and all sides 
of a question without any censorship. 

(Sgd) K. A. Runkel, 
West Hartford, Conn. 

We invite all our readers to write and pre- 
sent their views. But please append your proof, 
if you have any. -Ed. 

WANTS ANOTHER LEAGUE 
Dear Sir : 

Why in H -1 don't you stop knocking the 
ARRL. If you don't like it, why don't you 
form one of your own? No 73. 

(Sgd) Alex C. Crousie, 
Washington, D. C. 

At present there is neither need for, nor any 
indication that a second league should be 
formed. -Ed. 

Wednesdays- 
12 :30 a.m., 1390 kc., KOY, Phoenix, 

Ariz., 1 kw. (tips). 
1 :45-2 :00 p.m., 780 kc., WTAR, Norfolk, 

Va., 1 kw.. (URDXC) (tips). 
4 :35-4 :50 a.m., 1500 kc., KDAL, Duluth, 

Minn., .1 kw. (IDA). 
Saturdays- 

10 :30 a.m., 830 kc., WEEU, Reading, 
Pa., 1 kw. (tips). 

2 :45-4 :00 a.m., 780 kc., CHWK, Chil- 
liwack, B. C., .1 kw. (URDXC). 

Sundays- 
12 :45-1 :00 a.m., 1280 kc., KLS, Oakland, 

Calif., .25 kw. (URDXC) (tips). 
2 :45 -3 :00 a.m., 1010 kc., CKW X, Van- 

couver, B. C., Canada, .1 kw. 
3 :00-3 :30 a.m., 1410 kc., CKMO, Van- 

couver, B. C., Canada, .1 kw. 
3 :30-3 :45 a.m., 570 kc., KMTR, Los An- 

geles, Calif., 1 kw. (tips). 
Monthly- 

1st day of each month, 3 :00-4 :00 a.m., 
1260 kc., WTOC, Savannah, Ga., 1 kw. 

1st Sunday of each month, 4:00 -4:30 
a.m., 1340 kc., KGDY, Huron, S. Dak., 
25 kw. 

2nd Monday of each month, 5 :20-5 :40 
a.m., 1250 kc., WAIR, Winston - Salem, 
N. C., .1 kw. 4:20 -4:35 a.m., 1310 kc., 
KVOX, Moorehead, Minn., .1 kw. 

2nd Tuesday of each month, 5 :00-5 :30 
a.m., 1370 kc., KRMC, Jamestown, 
N. Dak., 1 kw. 5 :00 -5 :20 a.m., 1210 
kc., WSAY, Rochester, N. Y., .1 kw. 
(NNRC). 

2nd Wednesday of each month, 3 :40-4 :00 
a.m., 1310 kc., KAND, Corsicana, Tex- 
as, .1 kw. (NNRC). 

2nd Thursday of each month, 4:00 -4:20 
a.m., 1330 kc., KRIS, Corpus Christi, 
Texas, .5 kw. (NNRC). 

2nd Friday of each month, 4:00 -4:20 
a.m., 1370 kc., WBTM, Danville, Va., 
.1 kw. 

2nd Saturday of each month, 4:35 -4:50 
a.m., 1310 kc., KTSM, El Paso, Texas, 
.1 kw. (FC). 

5th day of each month, 3 :00-3 :30 a.m., 
1370 kc., KTEM, Temple, Texas. 
(FC). 

New Stations and Revisions 
United Stafes 

Call Kc. Location Power 
ItWJB 1210 Globe, Ariz. 100 W. 
WDAN 1500 Danville, Ill. 250 W. 
WHLS 1370 Port Huron, Mich. 250 W. 
KGLU 1420 Safford, Ariz. 100 W. 

Australia 
7ZR 1160 Hobart 
5AU 1400 Port Augusta 

Cuba 
CMKL 990 Bayamo 

Station Data 
H. O. Collett, Chief Engineer of the 

South African Broadcasting Corporation, 
Johannesburg, sends in the following in- 
formation on their station schedule. We 
are grateful to Mr. Collett for this data. 

Kc. Power 
ZTJ Johannesburg 645.00 10 Kw. 
ZTD Durban 749.60 1 Kw. 
ZTX Pietermaritzburg 697.770 IO Kw. 
ZTU Grahamstown 560.00 10 Kw. 
ZTC Capetown 600.00 10 Kw. 
ZTE Bloemfontein 808-.60 750 W. 
ZTP Pretoria 952.38 50 W. 
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An 8 Watt Portable P.A. 
System 

The completed unit is very compact, but hum -free and efficient. 

VERSATILITY of operation, con- 
venience of installation and economy 
in operation are qualifications diffi- 

cult to find in a single public address sys- 
tem : yet it has been accomplished in the 
compact sound system about to be described. 

The amplifier, a four -tube unit of ad- 
vanced design, features high -gain and low - 
gain channels, low hunt level, 5 to 8 watts 
output, high sensitivity, provision for any 
type of microphone, provision for phono 
pickup and radio tuner, built -in power sup- 
ply for a modern double button carbon 
mike, fader volume control and variable 
tone control. An eight -inch permanent mag- 
net dynamic speaker handles the full power 
output at high efficiency. 

Portable equipment of any kind is una- 
voidably subject to hard knocks and ahuse, 
consequently in this system, ruggedness of 
construction and light weight have been 
combined to a degree which gives full pro- 

coi.iña. 

627 

by HARRY PARO 
Sound Engineer, Wholesale Radio Service Co., Inc., 

New York City, N. Y. 

There are places when a compact small P.A. 
System is highly advisable. Any service- 
man can build the unit herein described. 

tection to all the units which are enclosed 
in a carrying case. The power consumption 
of the complete system is only 50 watts and 
this remarkable economy of operation 
should find favor with those users who re- 
quire trouble -free performance for several 
hours at a time. Of course, the fact that 
there are only four modern tubes of low - 
current drain and no required field supply, 
helps considerably in keeping the current 
consumption low. 

The Circuit 
As can be seen from the schematic circuit, 

a 6N6 direct coupled triode is used in the 
output stage. In single ended operation 
and tinder operating voltages as obtained in 
this amplifier, a peak power output of 8 
watts can he had from this tube. Under 
these conditions, however, the harmonic con- 
tent exceeds 6 percent. With the tube work- 
ing into a 7,000 ohm plate load at a level 
of 5 watts or less, the harmonic content is 

held down below 
u 6"6 

socn 
sMw n this figure. The 

hum level of the 
amplifier is - 55 
db below the 
rated output. This 
low hum level is 
clue in part to _ l ) adequate filtering 

a and mainly to the 
use of resistance- 

Rs 

SC ' I TR, 
Ra 

SoCKC, - Ra 
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Circuit diagram of the 8 w. portable P.A. System. 

R1-0.5 mcgohrns V, w. 
12_-20,000 ohms I w. 
12nr-I mn-gohmt t/, w. 
R,-tia mego/sms tit w. 

rncgoltots t/! w. 
R,1-1 mego/uns dnal pot. R-1 megohns t/, w. 
Rn-t/a mcgohnts t/, w. R-t/, megohms pot. Rt-tq nrcgohms 2 w. 

megohms 2 w. 
R,,-I50 ohms 5 w. 
R-4000 ohms 2 w. 
R-5000 ohms 2 w. 
Ri-20,000 ohms 2 w. 
C,-0.1 mid. paper 
C2-0.5 mid. paper 
G5-0.05 mid. paper 

C, -0.7 mid. paper 
mid. 450v. electro. C -Same as C.; 

C. --.07 mid. paper 
C8-0.05 mid. paper 
C:, -8 Wald. 450v. electro. 
C,,, -16 mid. 450v. electro. 
C,, -0.006 mid. mica 

mfd. paper 
C,:, -0.25 mid. paper 
C,, -0.05 mid. paper T,- Combination power transformer 
T_-- Output transformer: 

6N6 pl. to 7000 ohms 

Ch -30 by choke SW- Switch on volume control 
BC -Bias Cell 

capacity coupling 
in the pre- ampli- 
fier and voltage 
amplifier stages. 

Variation 
of tone is accom- 
plished by means 
of the potentiom- 
eter and con- 
denser in the in- 
put grid circuit 
of the 6N6. The 
voltage gain be- 
tween the control 
grist of the 6J7 
voltage amplifier 
and 6N6 input 
grid is well over 
120 under operat- 
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ing conditions, thus establishing a good 
approach to the theoretical maximum gain 
of 1.10. While the pre -amplifier circuit 
constants are almost identical with those 
of the voltage amplifier stage, it should be 
noted that a quarter megohm resistor has 
beets interposed in the B plus lead between 
the two stages. This resistor serves the 
double function of decoupling filter and 
voltage- dropping feeder. Thus, the pre- 
amplifier stage gain is 85 as compared with 
LO for the voltage amplifier. 

Fading Irons microphone to phonograph, 
or using either half as a straight volume 
and gain control, is the function of the 1 

megohm center - tapped potentiometer, 
which is wired into the control grid of the 
voltage amplifier. 

A bias cell is inserted in the control grid 
lead of each 6J7 tube to provide a fixed bias 
of the correct value and to avoid the de- 
generative effect of a resistor in the cathode 
circuit. In addition to the bias cell, a 
further increase in bias is provided for the 
pre -amplifier tube when a carbon mike is 
used. This additional bias is removed when 
crystal, dynamic, or velocity microphones 
are used instead of the carbon mike. 

In the wiring of the 2 plug receptacles, 
the power supply B minus lead has a 150 
ohm resistor inserted between it and chassis 
ground -which makes the chassis 6 to 8 
volts positive with respect to the junction 
between the 4,000 and 5,000 ohm current 
limiting resistors, across the 5 pin recepta- 
cle socket. Together with a .25 mfd. con - 

(Fade in on page 53) 

Ii^ Ie:side view of the chassis. 
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American Phenolic Corp., 1250 W. Van 
Buren St., Chicago, announces a new low - 
loss insulating material with a loss factor 
of only .00053. The material is known 
as Amphenol, and is particularly suited to 
high frequency apparatus and photoelec- 
tric cell apparatus. 

Owners of combination radio- phono- 
graphs will be interested in the record li- 
brary now available through Haynes Grif- 

for use on farms. There will be two se- 
ries of instruments. One will comprise 
a number of models employing a 1% -volt 
tube for long battery life, while the other 
will he a line of 6 -volt instruments rang- 
ing from 4 to 8 tubes. 

fin, 373 Madison Ave., New York City. 
The rack has 50 numbered compartments 
and a matching numbered chart for titles. 

Allied Radio Corp., Chicago, has just 
issued its new 1939 radio catalog. A 180 - 
page book, the catalog features many new 

Hermetically 
sealed in round alu- 
minum containers, 
the Type TLA new 
Cornell -Dubilier ca- 
pacitors are impreg- 
nated and filled with 
fire -proof Dykanol, 
the same high dielec- 
tric impregnant used 

in the TJ -U transmitting capacitors. The 
staple characteristics of Dykanol permits 
the operation of these capacitors at 10 per 
cent above rating without injury to the 
unit. Complete details in new catalog 161, 
free on request at main office, South Plain- 
field, N. J. 

Several new types have been added to tube 
line of the Raytheon Production Corp. The 
new tubes are as follows : RK -56 is a beam 
type similar to the RK -39 but with lower 
ratings ; RK -57 and RK -58 are triodes which 
may both be used in zero bias Class B 
audio circuits ; RK -59 is a type suitable 
for portable high frequency equipment; 
RK -60 is a new rectifier capable of sup- 
plying 600 v. d.c. at 200 milliamperes. 

Operadio Mfg. Co., St. Charles, Ill., is 
now marketing a 10 schoolroom sound dis- 
tribution system. Included in the system 

A new Oscillator Doubler "Foundation 
Unit" has been announced by the Hammar- 
lund Mfg. Co., New York City. The unit 
is known as the "OD -10" crystal oscillator 
doubler. While this unit is intended to 
be used with Hammarlund's other foun- 
dation units, it is also an excellent begin- 
ner's rig. The circuit is standard with 
amateurs and uses any suitable pentode 
or tetrode, depending on the power output 
desired. 

Ward Leonard Electric Co., Mt. Vernon, 
N. Y., announces a new Break -In or Push - 
to -Talk Relay. The relays have four 
poles : two poles, double throw, for switch- 
ing the antenna from transmitting to re- 

ceiving ; a single pole, normally closed, 
for disconnecting the receiver plates circuit 
while transmitting a single pole, normally 
open, for switching the oscillator plate pri- 
mary. 

are : Master Control, Unit amplifiers, 10 
speaker cabinets, microphone and stand. 
Each room may be talked to singly or all 
simultaneously. 

B33 WRST JACXSON 
CRICA6O, ILLINOIS " 

BUR 

developments in receivers, service instru- 
ments, amateur -experimenter equipment, 
PA equipment, and radio parts. 

Standard Transformer Corp., Chicago, 
is now marketing an amplifier kit known 
as the Hi Fi 11 AC -DC Amplifier Kit. 
It is compact in size yet delivers 4 watts 
of power at 89 DB with excellent tone 
quality. Output impedances are 4, 8, 15 and 
500 ohms. 

RCA Victor is planning a complete line 
of battery receivers designed particularly 

Universal Micro- 
phone Co., Ingle- 
wood, Calif., is now 
distributing a neon 
trigger light for in- 

*reasing ease, visibil- 
ity, and accuracy in observing the strobo- 
scope while in rotation. It connects to any 
ac. plug and is fitted with a push button 
switch. 

RCA Manufacturing Co. announces a 
completely new 8 watt ultra high fre- 
quency police transmitter. The new trans- 
mitter, designated MI -7814, is wholly self - 
contained and requires no external power 
supply. There is but one unit encased in 
wrinkle- finish steel, to mount in the auto- 
mobile. It is crystal controlled and 
equipped with a class "A" high level mod- 
ulator, and works from car battery. 

A 75 watt power 
rheostat-potentiome- 
ter is now made 
available by the 
Ohmite Mfg. Co. of 
Chicago. The physi- 
cal dimensions and 
rating of the new 
Ohmite Model "G" 
f all s between the 
Model "J" 50 watt 

and the Model "K" 100 watt. It has a di- 
ameter of 2$1." and a mounting depth of 
13/4". 

A model radio service shop, designed 
along modern lines, has been constructed 
at the Emporium, Penna., plant of the 
Hygrade Sylvania Radio Tube Corp. It 
contains the latest radio service equipment 
and is laid out to create a neat, cheerful 
atmosphere. The company has 

- 
announced 

a Service Shop Modernization contest for 
all servicemen. A prize of $100 will he 
paid to the three servicemen who best 
adapt the Sylvania shop plans to their re- 
quirements and build a modern service 
shop. 30 
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15,000 RADIO ITEMS 

AT LOWEST PRICES! 
180 PAGES SEND COUPON 

NEW SETS! 
62 new 1939 KNIGHT Radios as low 
as $7.95. 4 to 16 tubes, with latest 1939 
features - 3 kinds of Push - Button 
Tuning, new "Tiny Knight" models, 
new low drain battery sets with 1.4 
tubes. Sets for AC, AC -DC, 6 Volt, 32 
Volt, battery, and auto operation - 
and new phono -radios, record players, 
phonographs all priced to bring 
you greater sales and profits! Send for 
the ALLIED Catalog ... see why these 
1939 KNIGHTS are the year's biggest 
values! 

EVERYTHING IN RADIO! 
Write today for ALLIED's giant new ISO -page Catalog for 1939! 
Whether you service, build, or sell radios, sell or rent sound 
equipment, or operate an Amateur station, you r this 
great book. It brings you Radio's most extensive listing of 
receivers, parts, kits, sound systems, test equipment, Amateur 
gear, books, tools, and accessories -ore' 15,009 items at the 
lowest prices in Radio! 

COMPLETE STOCKS -FASTEST SERVICE 
LOWEST PRICES 

ALLIED's 50,1)00 square feet of floor space are required to 
carry our entire stock, which means that you get what you 
want when you want it. ALLIED's fast, dependable service 
saves you time and trouble. ALLIED's economical merchan- 
dise methods save you money. Thousands of radio men agree that it pays to make ALLIED your ore dependable source of supplies; agree that, "Wherever high piade, low cost radio equipment is required, ALLIED is Isr choice!" 

NEW KITS! 
Here's Radio's finest and largest 
Build- Your -Own selection! Many 
new exclusive ALLIED kits: Beginners' 
1, 2, and 3 Tubers; 6 Tube Auto Set; 
Photo Cell Kit; Electric Fence Con- 
trols; 4Tube Portable; low -cost trans- 
mitters-and diagrams and projects 
for building 100 others! We can supply 
matched kits for any circuit described 
in any construction article -write for 
Free Parts Lists! 

NEW P. A. SYSTEMS! 
You'll find a complete range of revolu- 
tionary new KNIGHT Public Address 
Systems-both standard and deluxe 
-from 8 to 65 watts. New Portable 
System, 30 Watt Mobile System, new 
Booster Power Stage, Electric Guitar 
Amplifier, etc. Also, the most com- 
plete line of recording equipment in 
any radio catalog: recorders, record 
players, record changers, micro- 
phones, amplifiers, discs and acces- 
sories, 

NEW HAM GEAR! 
Here's a giant new Ham section -an 
"Amateur Catalog" in itself! Shows 
new Hallicrafters Ship -to- Shore, 
National, Hammarlund. Utah, and 
G.T.G. transmitters as low as $15.95; 
new receivers; National NC -510 and 
NC -44, Hallicrafters "Dual Diversity" 
and "Marine ", Sargent "Stream- 
liner", Howard 450, etc. 

NEW TESTERS! 
A new, bigger Service Section, with 
Radio's most complete 'rest Equip- 
ment listing! All leading lines; new 
Push-Button type equipment, new 
Stark Rural Meter, new Rider's 
Chanalyst -Tube Checkers. Set 'Fest- 
ers, Analyzers, Oscillographs, Signal 
Generators, Meters, etc. -and over 
14,000 parts. Every servicing need at 
your finger tips -and all priced to 
save you money! 

OVER 14,000 PARTS! 
ALLIED's new catalog shows more 
than 14,000 exact duplicate and re- 
placement parts for repairing, practi- 
cally any radio. All leading lines are 
listed, including the famous KNIGHT 
brand of parts -they cost less, work 
better, and earn more! Also books, 
tools, accessories, etc. -everything i 
radio at lowest prices. The ALLIED 
Catalog is THE Buying Guide for radio 
men everywhere! 

ALLIED RADIO CORP. 

Dept. 1 -K -9, 833 W. Jackson Blvd., Chicago, III. 

Send me your new 1939 Catalog -FREE. 

SEND 
COUPON 

833 W. unison BLVD., CHICAGO 

Name 

Address 

City 
11111 

State 
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Looking Ahead To 

TELEVISION OCCUPATIONS 
by ALFRED N. 

ASTUDY of occupational possibilities 
in the field of television before that 

interesting art has made its commercial 
debut is possibly premature and certainly 
hazardous. It savors slightly of planning 
the Panama Canal shortly before the dis- 
covery of America. At best, any voca- 
tional analysis of the television of the fu- 
ture must be read with several provisos in 
mind. In the first place, a normal engi- 
neering development of television is as- 
sumed. That is, it is taken for granted 
that technical knowledge of television will 
increase apace, enabling the practical so- 
lution of the remaining engineering prob- 
lems of television within a reasonable 
time. If any apparently insuperable ob- 
stacles should prevent the engineers from 
designing equipment meeting the reasonable 
needs and desires of the future television 
equipment purchasers, this might upset all 
calculations. We are all familiar with arts 
where normal progress lias been retarded 
by dangers or limitations which the engi- 
neers have not as yet been able to over- 
come. There is a slight but nevertheless 
existent chance that such obstacles night 
rut off the commercial advent and general 
acceptance of television for sonic time. 

In the second place, a normal economic 
development of television must be regarded 
as probable in any analysis of its occupa- 
tional possibilities. Television transmitting 
and receiving equipment is elaborate and 
relatively costly. Television program con- 
struction will be more complex and expen- 
sive than radio program construction of 
today. The television art is a compara- 
tively luxurious one. Manifestly, such an 
art can hardly be introduced rapidly on a 
large scale in times of marked economic 
depression nor can it be expected to win 
public favor under such circumstances. 
The television programs will he paid for, 
ceder our present system of broadcasting 
operation, by advertising sponsors in the 
main. The sponsors will in this way pur- 
chase a portion of the purchasing power 
and general good will of the looking and 
listening public. But the size of the au- 
dience, its purchasing power, and its mood 
will all influence the extent to which the 
advertiser can justifiably support television 
broadcasting. Accordingly, there is an ac- 
tion and reaction between economic con- 
ditions and television success. If times are 
bad, the programs must be restricted which, 
in turn, affects the public response that 
justifies the broadcasting of the programs. 
Only in reasonably good times can this cir- 
cle of effects be broken advantageously. 
Accordingly, those contemplating television 
as a career will watch closely for times 
of general economic recovery since it is 
in such times that arts like television can 
be expected to flourish and to afford op- 
portunities for a multitude of new workers. 

Assuming that television comes into its 
own in the next five or ten years, prob- 
ably the best way to outline the various 
occupational opportunities which it will of- 
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fer, and the requirements of each position, 
will be to describe the activities of the 
field in sonic detail (with the various 
prospective openings italicized). 

Opportunities in Manufacturing 
Let us start at the factory where the 

necessary equipment for television trans- 
mission and reception originates. Here are 
needed apparatus engineers who are capa- 
ble of doing research, development, and 
design work in that complicated field. 
These men must be technically trained and 
well- qualified along conventional radio lines 
in order to meet the more difficult prob- 
lems of television. These radio engineers 
are, in fact, electrical engineers with spe- 
cialized training in the particular field of 
communications. In the factory there are 
also needed tube engineers who will han- 
dle the similar problems of vacuum -tube 
and cathoderay -tube production which are 
an integral part of the television trans- 
mitters and receivers. Some of these men 
may be university- trained physicists who 
are prepared to enter the equally complex 
but more commercial fields of tube research 
and design. The usual factory personnel 
will be required for television equipment 
construction, including test men, super- 
visors, production and manufacturing engi- 
neers, and the like. The qualifications here 
are similar to those for positions of the 
same type in other fields except that the 
manufacturing and test problems are prob- 
ably more difficult and more rapidly chang- 
ing than in most other fields, thus demand- 
ing a flexible, responsive, and original mind 
as well as great native energy and deter- 
mination. 

Transmitting Station Jobs 
Once the television transmitter has been 

built and shipped, it must be installed in 
the television transmitting station and 
thereafter maintained. At this point, an 
entirely new series of openings will exist. 
Television station engineers will include 
field -survey engineers who will determine 
the best location for the station and its an- 
tenna system and who will study the 
strength and acceptability of the signals 
throughout the service range of the sta- 
tion. These men will also furnish the 
data which will satisfy the governmental 
authorities that the station is covering its 
territory with an adequate service in the 
physical sense. The equipment must be 
maintained in good condition at all times, 
and emergencies must be met, and this is 
the job of the maintenance staff of the 
station. Men of great reliability and 
prompt resourcefulness are required for 
this type of work. 

The television -station studios will require 
a staff of their own of considerable size 
and of wide diversity of tasks. Consider- 
ing the technical men only for the moment, 
there will be lighting experts who will ar- 
range and control the powerful illumina- 
tion which floods the sets (scenery) in the 

(Continued on page 62) 

Bench Notes 
(Continued from page 39) 

one or two sets would be running for a 
brief interval, and the place would seem 
like a tomb. 

It might have been unpleasantly loud, 
but those surroundings, with their haste, 
noise, and distractions, trained some cork- 
ing good servicemen for that type of work. 
Some of the boys became artists in analysis 
-they were fast, experienced, and adept. 
They had a way of skipping unnecessary 
routine to get at the cause of the trouble 
which was puzzling to an inexperienced 
spectator. About 75% of the replacements 
were on five or six models the retailer 
happened to be pushing at the time, and 
so the work was mostly routine; however, 
there were enough exceptions to make a 
good practical background essential. 

One worker stated in all honestly that he 
could identify four manufacturers' burned 
out power transformers by odor. I be- 
lieved him, after watching his quick work; 
he didn't test for a faulty part -he ferreted 
it. Although I didn't burn out power trans- 
formers to put him to test, I am sure he 
learned many remarkable tricks by repeated 
repairs on the same models. He owns his 
own store now, and spends about one -tenth 
of his total time in his quiet -often too 
quiet- store. He admitted to me that, in pri- 
vate practise, where only two models in ten 
jobs were alike, it was sometimes better 
that a man be alone with his soul during 
unfamiliar trouble- shooting. 

Late at night we were often amused to 
spot a sleepy serviceman at work over a 
"hot" set. Seated on a high stool, his body 
would tilt forward over the bench as his 
muscles relaxed. The rest of the staff 
would stand by hopefully, knowing that 
high voltage was kicking around under his 
hands. When the lightning struck, he 
would usually jump, fall off the stool, and 
often the chassis would come down on the 
floor. We all thought it was funny. 

I got bit once, too, after a spirit of 
bravado moved me to test with the juice 
on. My forehead was the point of contact 
after I fell asleep; when I woke up I felt 
like a street -car liad hit me. I could count 
my heartbeat for two days afterward by 
the throbbing around the fillings of my 
teeth. 

Light Overhead 
The next time you are. ready to discard 

one of those 10" x 12" slant -sided tin il- 
luminated signs the manufacturers supply, 
remove the glass, turn it face downward, 
and screw it to the top of your meter panel. 
It serves as an ideal bench light, as it casts 
light over the panel and bench while it 
shades your eyes. The bulb, socket, reflec- 
tor, switch and cord need not be changed. 

Then to prevent hand shadows from 
obstructing the work on the bench, slip a 
piece of ground glass into the frame. 

30 

Send in pictures of Your Service 
Bench or Store to Mr. Lee Ward, c/o 
RADIO NEWS. The best will be . pub- 
lished. -The Editors. 
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BIGGEST VALUE IN ]FIE SMALLEST 

COMPLETE MULTI -METER 
ON THE MARKET! 

SUPREME 
SERVICE 
LABRACK 

EVERYTHING YOU'D EXPECT 

IN A $30 INSTRUMENT! 

This service laboratory oc- 
cupies less than one square 
foot of space on your bench! 
It contains all four of the 
new SUPREME Speed 
INSTRUMENTS listed 
below. 

MODEL 596 SUBSTITUTION BOX by means of 
nine push- buttons allows rapid, accurate, temporary 
replacement from 1 ohm to 50M, 100M, 250M, 500M, 
1 meg.; also capacitors 0.1, 0.5, and 8 mfd. Speeds 
up your replacement work 100%. 

MODEL 594 TUBE TESTER with a new, modern 
tube testing circuit which utilizes the Model 592 
set -tester's meter, and its GOOD -? -BAD scale. 
TOMORROW'S TUBE TESTER! 

MODEL 593 ANALYZER designed to be used with 
any multimeter or set tester. Just connect your 
multimeter to the 593's two pin jacks, put the 
analyzer plug in the set's socket, the set's tube in the 
593 and make voltage or resistance measurements! 

MODEL 592 SET TESTER gives you a total of 
47 ranges and functions with two D.C. volts sensi- 
tivity -both 1000 ohms per volt and 25,000 ohms 
per volt -in the same instrument! Completely self - 
contained. Push -button operated. 

or it may be purchased on the easy 
installment terms of $4.73 cash 

and 3 payments @ $4.73. 

AREGULAR little pocket laboratory with a case only 3" x 5 %" x 2" in size, weighing but 
23 ounces -24 ranges -just as accurate and even more convenient than you would expect 

to find in an instrument twice its price. 
At your finger tips are 4 D.C. mil ranges (with first scale division 5 microamperes) of 0/0.3/6/30/150; 

4 D.C. volt ranges (with first scale division 0.1 volt) of 0/6/150/300/1500; 4 ohms ranges (with 1 ohm 
first scale division and 25 ohms center scale) of 0/2,000/20,000/200,000 /2 meg.; 4 A.C. volt ranges 
(with first scale division 0.1 volt) of 0/6/30/150/600; 4 output ranges of 0/6/30/150/600; 4 decibel 
ranges of 6/ +10, -1- 8/ +24, +22/ +38, +34/+50. 

The Model 542 is not a toy -it uses a full size 3" square meter with a rugged, accurate 200 micro- 
ampere movement and a knife edged pointer. This movement has a sensitivity of 5000 ohms per 
volt! All ohmmeter ranges, including the megohm range, are operated by batteries furnished with 
the instrument and contained within its durable black moulded bakelite case. A uni -control takes 
care of all voltage, current, and D.B. ranges in addition to zero ohms adjustment. The attractive 
metal panel is finished in silver and black to match the case, meter and other parts. 

Because of its convenience and ease of operation it will soon become one of your favorite instru- 
ments -just slip it in your coat pocket and you are equipped to make all A.C. and D.C. voltage, 
Direct Current, Resistance, Output voltage and D.B. measurements! 

Your own parts jobber now has the 542 Multi -Meter in stock -order yours TODAY. 

1 L. GREENWOOD,. -- __ ' MISS., U S. A. 
Export Dept., Associated Exporters Co., 145 W. 45th St., New York C¡ty. 

Cable. Address: -LOPREH, New York 

SUPREME INSTRUMENTS CORP., 
Dept RN -10. Greenwood, Mississippi 

Please send me literature on your new Speed instruments. 

Re M7 

NAME 

ADDRESS 

CITY STATE 

..I 
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Seven tubes in a 

superhet circuit. Its 
performance is a 

AMATEUR RADIO IS A THRILLING sensation in the low 
HOBBY -DISCOVER IT YOURSELF! price field. Full vision dial 

calibrated directly in frequency 
and a separate electrical bandspread dial 
makes accurate tuning easy. Separate con- 
trots for RF and Audio gain. 4 Bands 
from 550KC to 30 MC. Here is value far 
beyond price! See our FREE catalog. 

$4950 
COMPLETE 

KEUEBOAVtl/I EILi 
LAFAYETTE PHONO-COMBINATION 

Handsome 5 tube 
AC -DC table 
model FS-ll -has 
all the extra -value 
features you ex.' 
pect to find only in 
combinations sell- 
ing at three times 
the cost. The most 
in real entertain 
ment for the least 
possible money! 

* 30 -DAY FREE TRIAL * 
Try this or any one of the other 50 
LAFAYETTE radios for 30 DAYS. 
If you're not satisfied we will cheer- 
fully refund your money. 

Complete Ready 
to Operate 

1111 /l IN o Tf I /S NEW/939 

FREE 
CATALOG 

PIONEER IN 
TELEVISION 
Flash! Featured in the 
new catalog - RCA 
licensed build -them 
yourself television kits! 
Complete with specifi- 
cations and diagrams. 
Priced amazingly low. 

Here you see only two of 
the 50,000 values in the 
greatest catalog in radio. 
Page for page. you can't 

beat it in quality stock 
and economy prices) 
Get your copy today. 

RAW 
List price P. A. Catalog 

available to servicemen. 

Write to Public Address 

Division for free copy. 

WHOLESALE RADIO SERVICE I.00: 

NEW YORK, N.Y. e CHICAGOALL. ATLANTA, GA. 
10 SIXTH AV.Nar 901w. 1 /.113014 InVa. 143 [ACNrr[[ si.tri 
BOSTON, MASS. BRONX, N.C. * NEWARK, N. J. JAMAICA, L I. 

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

Rush FREE 1939 Catalog No. 73 -2KA 

Name 

Address 

City State 

I 
VALU -BILL says: i -It's a 

reg'ler 
1 

encydopedier! 
DON'T MISS 

IT!" 

-PASTE COUPON ON -PENNY POSTCARD 

RADIO NEWS 

CM87ooh6 
.IiYG(,Ci A h 8 M n 6 
E. W. D., New York City, N. Y.: 

Sometime ago RADIO NEWS printed a 
series of azimuthal maps, used for reck- 
oning distances from a center point to 
any other location in the world. Please 
advise the back issue containing the 
map which was centered on New York. 
I have complete files of Radio News as 
far back as 1930. 

Answer: The globe scale map or chart 
centered on the east continent coast for 
New York was published in the July 
1934 issue. The short -wave fans on the 
Pacific Coast will be interested in know- 
ing that the azimuthal map centered on 
San Francisco was printed in the 
August 1934 number. The Ness- York 
map is obtainable from the U. S. Navy, 
Hydrographie Office, Washington, D. C. 

P. E. T., San Francisco, Cal.: Please 
advise on what frequency and at what 
time, in the morning, I can tune for 
news from China. My short -wave set 
covers to 15,000 kilocycles. 

Answer: Listen for station ZBW3 on 
9.53 mc., Hongkong. News bulletins 
are transmitted around 3:00 a.m. PST. 
This is a powerful and reliable station 
and the western listeners receive ZBW3 
programs from 3:00 to 7:00 a.m., PST. 
Complete schedules on the China sta- 
tions are contained in the August issue 
page 67. Station XGJ on 11.68 mc., 
Hankou, sends out news reports in sev- 
eral languages, including English, daily 
from 4:00 to 4:30 a.m., PST. 

C. A., Cleveland, Ohio: I am a nut on 
DXing both long and short -waves. I 
am about to move and the new location 
must be good for dx or no sale. How 
can I check on this? 

Answer: This is an interesting ques- 
tion. Briefly, you could be advised to 
locate on the nearest mountain top or 
highest point in your location, but in 
actual practice the highest point doesn't 
always prove to be the ideal spot for 
dx. The idea has been advanced (and 
it seems practical), to survey a locality 
with an automobile receiver and the lo- 
cation that pulls in the best dx recep- 
tion, should be the answer to your 
problem. 

J. W., New York City, N. Y.: I have 
a 1934 superheterodyne and would like 
to bring it up -to -date with push- button 
tuning, is this practical? 

Answer: It is practical. There are 
several compact tuning units on the 
market that can be attached to your 
set to provide automatic push -button 
tuning. Consult the large radio stores, 
they will explain the types and instal- 
lation connections. 

W. T. T., Fredericksburg, Va.: I 
would like to add automatic- volume- 
control to my Airline 7 -tube set which 
employs twin speakers. Also, can I in- 
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crease the tuning range of this set to 5 
meters? At present it only goes down 
to 15 meters. 

Answer: Checking the servicing 
manuals, it would appear that your set 
is equipped with automatic -volume con - 
trol..It is possible that the a. v. c. cir- 
cuit in your set is not operating cor- 
rectly. With reference to your second 
question, it is not practical to attempt 
revisions for 5 meter operation. A re- 
ceiver designed for the ultra high -fre- 
quencies is the best answer for recep- 
tion on 5 and 10 meters. 

S. C. D., Long Island City, N. Y.: I 
have an uncle who is hard -of- hearing 
and have been considering building a 
small amplifier for him to connect to 
the telephone. He transacts much of 
his business by 'phone but recently has 
found his progressive loss of hearing 
a serious handicap in this respect. Is 
there any law which prohibits the plan 
I propose? 

Answer: None that I know of. Many 
telephone companies have a fixed rule, 
however, which prohibits connecting or 
attaching anything to a telephone in- 
strument. If, in the course of their in- 
spections they find an amplifier or other 
device connected to the 'phone they 
will demand that it be removed or will 
threaten to suspend service. You could 
play safe by building a unit containing 
both an amplifier and a microphone, so 
arranged that it is only necessary to 
hold the telephone earpiece against this 
microphone, your uncle wearing an or- 
dinary headphone connected to the out- 
put of the amplifier. The telephone 
companies would have no objection to 
this as there would be no wire connec- 
tions to their instrument. 

F. L. J., Quincy, Ill.: I have seen cir- 
cuits of noise suppressors of the "lim- 
iter" type, used in the detector or audio 
circuits of receivers. My friend tells me 
that they are no good because when ad- 
justed to take out noise they will also 
take out the speech or other program. 
Is this so? If not, will you explain? 

Answer: Your friend is wrong be- 
cause a well designed noise limiter cir- 
cuit is highly effective in removing 
many types of noise, including ignition 
noise. These noises are made up of im- 
pulses and become troublesome only 
-w-hen the voltage of these impulses is 
much higher than that of the speech. 
If a signal, with bad noise interference, 
is looked at on an oscilloscope these 
noise peaks will be several times higher 
than the signal pattern. All a noise 
limiter does is to chop off these peaks 
by blocking the audio system instan- 
taneously when a peak above a certain 
level (determined by the adjustment of 
the noise limiter control) arrives. 
What is left of the chopped off noise 
impulses is almost completely masked 
by the signal. Obviously this will not 
hold true for noises other than the im- 
pulse type or of ignition noise is caused 
by many cars at the same time, their im- 
pulses combine to form a continuous 
mass of sound instead of a series of 

(Continued on page 63) 
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Short Wave Flashes 
(Continued front page 32) 

PORTUGAL -Daily, over CSW3 (9.74), Lis 
bon, noon to 2:00 p.m. for Mozambique and 
Portuguese India; 5:00 to 6:00 p.m. for Europe; 
and 6:00 to 8:00 p.m. for North, and South 
America; over CSW2 (11.04), 2:15 to 4:15 p.m. 
for Angola, Portuguese Guinea, and Cape Verde 
Islands. 

Frequency Changes 
COSTA RICA- T12RS, "Radio Athenea," .San 

Jose, to 7:45. TI4N RH, Heredia, has shifted 
slightly to 9.695. 

CUBA -COBZ, Havana, variable, near 9.005 
to 9.012; COCM, Havana, has shifted slightly to 
9.855. 

MEXICO -XEWW, Mexico City, has shifted 
slightly to 9.503. 

SPANISH MOROCCO- EA9AH, Tetuan, is 
variable between 13.992 and 13.999. 

VENEZUELA- YV2RA, San Cristobal, to 
5.745; YV5RC, Caracas, to 5.97. 

Data 
ARGENTINA -LEA (9.69), Radio del Estado, 

Direccion Genet al de Correos y Telegrafos, re- 
lays LRA, Mondays to Saturdays 10:30 a.m. to 
1:00 p.m., Sundays 10:30 a.m. to noon, Mondays 
to Thursdays 6:00 to 9:00 p.m., Fridays 4:00 
to 9:00 p.m. and Saturdays and Sundays 7:00 
to 9:00 p.m. 

ANGOLA -J. C. Kneeland of Worcester, Mass., 
writes that CR6AA of Lobito, is now broadcast- 
ing simultaneously on 7.177 and 13 mc's, Wednes- 
days and Saturdays from 2:45 to 4:30 p.m. and 
on 9.66 irregularly. 

BRITISH GUIANA- George Whitney of 
Demarara, British Guiana, informs me that former 
Georgetown stations VP3BG and VP3MR have 
been amalgamated. The sole present station 
VP3BG (6.14), which is under the control of the 
British Guiana United Broadcasting Company, 
with studios in the Fogarty Building, broadcasts 
programs weekdays from 9:00 to 10:00 a.m., 2:15 
to 6:30 p.m. and Sundays from 5:30 to 11:30 
a.m. and from 3:00 to 5:00 p.m. 

CHINA- Ashley Walcott of San Francisco, 
California, writes that the short -wave relay for 
XGOW in Hanhow, which broadcasts daily from 
5:00 to 10:00 a.m., or later, on a frequency vary- 
ing from 9 to 9.25, is XGX. The Hanhow station 
mentioned in last issue as XGJ (11.68), is accord- 
ing to corrected information XTJ (11.691). This 
station broadcasts daily front 7:00 to 7:30 a.m. 
and from midnight to 12:30 a.m. This saute 
transmitter is used as a commercial telephone sta- 
tion to contact XTZ /XRB (9.485), Canton; X'l'R 
(9.4) or XTS (11.44), Swato'o, or Chunking 
on 11.44, early mornings. 

DOMINICAN REPUBLIC- According to 
Gustave Magnuson of Providence, Rhode Island, 
1-1IG (6.28 and 9.3), "Radio La Opinion,'" Santiago 
Rodriguez No. 12, Trujillo City, power 150 watts, 
operates daily from 6:40 to 8:40 a.m., 11:40 a.m. 
to 2:10 p.m. and front 3:40 to 9:40 p.m. 

ECUADOR- 11CJB, Quito, is now operating 
on a new frequency of 12.46, daily except Mon- 
days from 8:00 to 10:30 p.m. 

ETHIOPIA -Guy Bigbee of Fort Benning, 
Georgia, reports that "Radio Addis Ababa" 
(9.523), Addis Ababa, broadcasts a news bulletin 
and musical program daily front 1:00 to 2:00 p.m. 

FINLAND -The 1 kw station in Lahti, operates 
as follows: Daily over OFE (11.78), from 2:10 
a.m. to 1:05 p.m. and over OFD (9.5), from 
1:15 to 6:00 p.m. A 200 watt station in Helsinki, 
operating on 6.12, also relays the above programs. 
A new 1 kw station to operate on 15.19 and 17.8, 
under construction at Lahti, will be completed 
soon. The power of the Lahti transmitters will 
be increased to 10 kw each by the end of the year 
and an antenna beamed on North America will 
be put into use. 

HONDURAS- Harold Amers of Pomona, 
Calif., reports he finally received a verification 
from IIRN (5.875), Tegucigalpa, after having sent 
half a dozen reports over a period of two years. 
This 500 watt station operates daily from 7:00 
to 10:00 p.m. 

INDIA -VUD2 (9.59), Delhi, is being heard 
in California, from 7:30 a.m. to 12:30 p.m. Re- 
ception is best near 8:30 a.m. VUC (6.11), 
Calcutta, is operating daily from 2:06 to 4:36 and 
front 6:36 to 11:36 a.m. 

ITALY -2R05 (15.3), operates daily 12:10 to 
2:00 p.m., with news in English given at 1:36 
p.m. This transmitter and 2R06 (17.82), power 
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4 SCOTT PHANTOM %- 

TREMENDOUS 2'laabk... SENSITIVITY 
VARIABLE Sensitivity so Great, Finest 

Laboratory Equipment can hardly Meas- 

ure the EXTREMELY WEAK Trans- 
missions tuned in and Amplified with 

this Amazing New Receiver! 

The exceptionally high degree of 
usable, variable sensitivity on all wave 
bands is an outstanding feature of the 
new SCOTT PHANTOM. The over. 
all Sensitivity curves shown indicate 
only the usable Sensitivity available for 
signal reception after tube and circuit 
noises (which have generally been in- 
cluded in sensitivity curves up to now) 
have been deducted. We believe the 
new Scott Phantom gives the highest 
degree of Usable Sensitivity that has 
up to this time ever been attained in 
any receiver available to the general 
public! 

REVOLUTIONIZES SHORT WAVE 

AND BROADCAST BAND 
RECEPTION 

Radically new advanced radio en- 
gineering principles are incorporated 
into the design of the SCOTT PHAN- 
TOM. Electrical interference from 
vacuum cleaners, oil burners, etc., is 
practically eliminated. A new Scott 
Super -Double Doublet Antenna Sys- 
tem not only gives additional noise re- 
duction but also greater antenna re- 
sponses on all wave bands from 550 
KC to 22 MC. New circuit arrange- 
ments nearly eliminate tube hiss and 
provide still quieter reception of weak 
signals from distant foreign stations. 
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WORLD'S FINEST RADIO 
CUSTOM BUILT to order in Laboratories (not a 
factory), SCOTT RADIOS are hand-crafted with 
amazing skill and precision for performance im- 
possible with mass produced receivers. Yet, they 
cost no more than many production type radios. 
They are treasured by owners throughout America 
and in 148 foreign countries. When you hear the 
magnificent tonal realism of the Scott Phantom, 
you'll understand why world famous musicians . 

Kings, Presidents, Princes, a host of business and 
social leaders, buy the SCOTT and recommend 
it to their friends. 

TRY IT IN YOUR HOME FOR 30 DAYS 
30 Day home trial and budget payments in U.S.A. 
NOT SOLD THRU STORES. Mail coupon today 
for full set of curves and all facts about special 
temporary offer. 

MAIL THE COUPON BELOW FOR ALL CURVE CHARTS AND SPECIAL OFFER! 

F ItP 

E. H. SCOTT RADIO LABORATORIES, INC. 
4440 Ravenswood Ave., Dept. SRL Chicsgo, Ills. 

Please send set of curves, all facts, and Special Limited Offer on 
the new SCOTT PHANTOM. 
Name 

Street 

City State 

STUDIOS: NEW YORK CHICAGO LOS ANGELES LONDON 
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'lake Control Replacements 

Easily.. . Quickly ... Exactly 
With a Mere Handful of 

MALLORY 
yA_y 

MIDGET VOLUME CONTROLS 

and 17 I'LiL`G-Ií1T SHAFTS 

Mallory -Yaxley Midget Volume Con- 
trols have flexibility ... adaptability 
... universality ... and attachable 
switches where necessary. But over- 
shadowing all these advantages is 
the Mallory -Yaxley Plug -In Shaft! 

For example ... 10 new Mallory - 
Yaxley Midget Controls plus 17 
Plug -In Shafts give you the servic- 
ing range of 170 ordinary Exact Re- 
placement Controls with fixed shafts. 
To cover the 56 known basic type 
controls with fixed shafts (so- called 
"specials ") means a total of 952 
individual controls ... but Mallory - 
Yaxley Midget Volume Controls with 
Plug -In Shafts provide the same ser- 
vice range with only 56 controls and 
17 Plug -In Shafts. 

MR Midget Controls are satisfactory 
for many applications where special 
shafts and couplings are unnecessary. 
For complete details, see your dis- 
tributor ... or consult the Second 
Edition MYE for complete recom- 
mendations on 17,000 receivers. 

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

Cable Address - PELMALLO 

Use: - 

MALLOR =- - 
` - APPROVED RADIO 
PRECISION PRODUCTS ==;_6ee.e^^ 

_. U s l: 
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2 kw each, are being used experimentally until 
the completion of the new Italian Short -Wave 
Center late this year. 

JAPAN -The latest schedule of overseas broad- 
casts is as follows: Daily, 12:30 to 1:30 a.m. 
for Pacific Coast of N.A. over JZK (15.16); 
7:00 to 7:30 a.m. for Eastern N.A. over JZL 
(17.785); 8:00 to 9:30 a.m. for Australasia, over 
JZK (15.16); 2:30 to 4:00 p.m. for Europe, over 
JZJ (11.8) and JZK; 4:30 to 5:30 p.m. for S.A., 
over JZJ and JZK, and from 6:00 to 6:30 p.m. 
for Eastern X.A., over JZL. 

JAVA -YDO3 (3.29), operated by the Radio 
Electric Trading Company, Ltd. of 147 Kaliasin, 
Soerabaja, power 50 watts, operates on Sundays, 
Tuesdays and Thursdays from 7:30 to 9:30 a.m. 

MADEIRA -The only station in Madeira is 
owned and operated by Gabriel Ornelas of 
Funchal. Using the call CT3AQ (4), it operates 
Mondays, Wednesdays and Fridays from 2:00 to 
4:30 p.m. 

NEW ZEALAND -ZLER (2.77), Invercargill, 
and ZLES (2.97), South Hillend, both astro- 
nomical stations, are on the air almost daily from 
1:45 to 5:45 a.m. according to Alan Breen of 
Dunedin, New Zealand. 

NICARAGUA-Roger Legge of Philadelphia, 
Penna., states that YNLG (6.61), Managua, power 
1 kw, verifies with a large card having black 
call letters. 

PANAMA-HP5B (6.033), Emisora Miramar, 
relays HP5C daily from 10:30 a.m. to 2:00 p.m. 
and from 6:00 to 10:00 p.m. The programs of 
this 1 kw station open with the selection "Panama" 
and close with Ted Lewis' recording "Good Night." 

PORTUGAL -Earl Roberts of Indianapolis, 
Indiana, writes that CS2WA (9.65), Lisbon, veri- 
fies with an attractive CT1AA card in blue, red 
and green, with the new call in the corner. 

SPANISH MOROCCO -James Pratt of Lon- 
don, Ont., Canada, reports that EA9AH (13.992), 
Tetuan, operates daily from 4:00 to 8:00 p.m., 
with news in English at 4:20 and 5:30 p.m. The 
station relays "Radio Nacional" at Salamanca 
from 4:45 to 7:00 p.m. 

SWEDEN -The schedule of operation for SBP 
(11.705), Motala, is weekdays 1:20 to 2:00 a.m.; 
weekdays except Saturdays 6:00 to 9:00 a.m., 
weekdays except Saturdays 11:00 a.m. to 4:15 
p.m., Saturdays 6:00 a.m. to 4:15 p.m. Sundays 
3:00 a.m. to 4:15 p.m. and on Wednesdays and 
Saturdays S:00 to 9:00 p.m. 

URUGUAY -CXA2 (6), owned by R. Cais- 
siols, Cia. de Radiopublicidad Continental, Juan 
Carloo Gomez 1431, Montevideo, verifies with a 
blue card showing map of South America in 
maroon. 

VATICAN CITY -Charles Guilbert of Paris, 
France, writes that HVJ is now operating as fol- 
lows: Weekdays, on 15.12, from 10:30 to 10:45 
a.m., on 6.03, from 2:00 to 2:15 p.m. and on 
Sundays, on 9.55, from 5:00 to 5:30 a.m. 

Amateur 

Latest messages report that the McGregor Arctic 
Expedition is having a difficut time aboard the 
ice -bound schooner General Greely. Listen for 
amateur station WIOXAB (14.368). 

BELGIAN CONGO -Be on the look -out for 
0Q5ZZ (14), with the 10th Gatti African Expedi- 
tion, which is operating from a portable light plant 
in the explorer's elaborate jungle cruiser. 

DUTCH NEW GUINEA -PK6XX (14.02), 
station of the Archbold Expedition of 

the American Museum of Natural History at 
Hollandia, is still being heard early mornings in 
contact with U. S. amateurs. PK6XX contacts 
W6NNR Saturday mornings at 2:00 a.m. and 
W2IWT, Mondays near 7:00 a.m. The explorers 
in the interior contact PK6XX by means of the 
aircraft transmitter aboard their flying boat Cuba, 
which operates on 6.425 and 11.355. Reception 
reports should be sent to PK6XX or W2BVB, 
Harold Ramm, in care of the A.R.R.L., Hartford, 
Conn. 

EGYPT -David Hutchinson of Manchester, 
Conn., is justly proud of his verification from 
SUTAM (14.208), which is owned by Prince Ab- 
dul tMoneim, cousin of King Farouk. The card 
includes drawings of lotus flowers -the sacred 
flower of Egypt; Thoth, the god of sciences, and 
the winged Isis, symbolizing Egypt. 

PHILIPPINES -KA1BH sends a very attrac- 
tive QSL card, picturing a colored map of the 
Philippines- with native pictures sketched in. 

SUDAN -Be on the look out for ST2CM oper- 
ating on 14.32. 

Last Minute Notes 

Earl Roberts of Indianapolis, Indiana, has re- 
ceived the following information concerning the 
stations in Bolivia: CP1 (9.892), "Radio Chu- 
quisaca, Sucre, power 400 watts, operates daily 
from 11:00 a.m. to noon and from 7:00 to 10:00 

CP12 (6.15), "Radio Tanari," Cochabamba, 
power 200 watts, is under construction. 

The English news -bulletin in transmission IV, 
from Dar'eaatry, is now being given at the revised 
time of 1 p.m. 

SHORT WAVES FOR DX'ers on the 
WEST COAST 

by JOHN D. CLARK 
All Times Are PACIFIC STANDARD 

Straits Settlements 

"This is Singapore calling." Flashing across 
more than 8,000 miles of océan, these words are 
now being heard regularly by thousands of Pa- 
cific Coast listeners. A powerful new transmitter, 
located in Singapore, has commenced operations 
on 9.69 meg., and for the first time American 
short wave fans on the Pacific Coast are experi- 
encing truly fine reception from Malaya. 

First reports of this new broadcaster reach us 
just as we go to press, and the call -sign of the 
station has not yet been definitely ascertained. 
The announcement is only, "This is Singapore 
calling," and the transmitter is operated by Brit- 
ish Malay Radio Corporation. It is possible that 
the call letters are ZHP, previously used by this 
same company on 9.53 meg. 

Programs are released from 1:40 to 6:40 a.m., 
the last half -hour being devoted to dance music 
relayed from Singapore hotels. The news is re- 
layed from London at 5:30 a.m. 

ZGE of Kuala Lumpur, Malaya, now hetero- 
dynes "Radio Boy Landry" of Saigon. Indo- China, 
every Sunday, Tuesday, and Friday from 3:40 to 
5:40 a.m. As a result neither station is clearly 
audible in this country. 

ZHO of Singapore has been reported by sev- 
eral listeners during the last thirty days. Listen 
for ZHO on 6.01 meg. weekdays from 2:40 to 
6:40 a.m., and Sunday from 2:40 to 4:30 a.m. 

A station, ZGB, also located in Singapore, has 
been logged on 13.64 meg. near 4:45 a.m. It is 
used for phone work only, and usually contacts 
PLQ in Bandoeng, Java. 

India 

VUD2, Delhi, India, is being received on the 
west coast of North America with a greatly im- 
proved signal near 5:00 a.m. The 9.59 meg. fre- 
quency often holds up until after 7:00 a.m., pro- 
viding PacificCoast listeners with their best chance 
to log a broadcaster in far -off India. 

A weak station, broadcasting native music, has 
been observed on 9.59 meg. from 10:30 p.m. to 
12:30 a.m. regularly. This may be another trans- 
mission from VUD2. 

VUD3, also located in Delhi, is working on 
15.16 meg. every Monday, Wednesday, and Satur- 
day, commencing at 5:30 p.m. VUD2 used to 
carry the Indian programs at this time of day, 
but the higher frequency is proving much more 
satisfactory. 

VUM2, of Madras, India, operates on 6.06 
nieg., and is heard irregularly in the United 
States near 3:30 a.m. Do not confuse this with 
VUD, which employs a frequency of 6.08 meg., 
and is often on the air near the sanie hour. 

Chinese Phones 

A great many Chinese phone stations may be 
logged in all parts of the low -wave spectrum 
from time to time. Many have been heard only 
once or twice, but those listed below have been 
logged quite often by west coast dialers: 

XTU, Canton, 12.07 meg.; usually heard 
near 6:00 a.m. 

XTS, Suntan', 11.47 meg.; and XTR, 
S iatori'. 9.36 meg.; both phone Shanghai near 
11:45 p.m., and work irregularly between mid- 
night and 6:00 a.m. 

XTK, Hankow, 9.08 meg.; usually heard 
near 4:30 a.m. 

XTri, Canton, authorized on both 9.30 and 
and 9.50 meg.; usually received between 3:00 
and 6:30 a.m. 

XTB, Shanghai, 11.42 meg.; usually heard 
near 5:00 a.m. 

XTA, Hcaakow, 9.53 meg.; phones and some- 
times broadcasts near 6:00 a.m. 

Japan 

The substitution of JZL (17.78 meg.) for JZJ 
(11.8 meg.) has materially improved reception 
in this country during the daily 3:00 to 3:30 
p.m. transmission from Tokyo. However, ex- 
tremely careful tuning is necessary to separate 
JZL from W3XAL, New York, which is on the 
air at the same time. 

A Japanese station, reported several months 
ago on 6.17 meg. near 2:30 a.m., has again made 
its appearance on almost the saine frequency, 
and at almost exactly the sanie time. The only 
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announcement is "Kochara wa Moji," or, in 
English, "This is Moji." 

An unidentified Nipponese transmitter is re- 
ported with fair volume on 10.88 meg. near 
5:00 a.m. irregularly. 

JVN, Tokyo, has resumed its English news 
broadcasts at 1:55 a.m. daily on a frequency of 
10.66 meg. The present schedule of JVN is 
10:50 to 11:20 p.m. and 1:00 to 4:40 a.m. daily. 

Unidentified 
A new station, undoubtedly located in some 

British possession, because of the announcer's 
pronounced English accent, has been heard on 
approximately 9.87 meg. during the early morn- 
ing hours. The program concludes abruptly 
near 5:00 a.m., and the transmitter goes off the 
air without any kind of a terminating announce- 
ment. 

Another newcomer, announcing in English, 
but too weak to identify, is working on about 
6.08 meg. near 6:00 a.m. 

Stations on 11.70 meg. and 11.96 meg. (ap- 
proximately), are on the air near 5:15 a.m. 
irregularly. Programs are evidently of Asiatic 
origin. 

Miscellaneous 
PK6XX, a new station in Dutch Neto Guinea, 

Dutch East Indies, is being received regularly 
on approximately 14.2 meg. between 3 :00 and 
5:00 a.m. 

HS8PJ of Bankok, Siam, announces programs 
will be released on 15.23 meg. instead of on 
19.02 meg. every other Monday from 5 :00 to 
7:00 a.m. The lower frequency reaches America 
with good volume, but has only been in use about 
once a month to date. It was heard once in 
July and once in August. 

The "Hawaii Calls" program is released from 
Honolulu via KQH (14.96 meg.) every Sunday 
front 3 :00 to 3 :30 p.m. From time to time K11E 
(17.95 meg.) may be substituted. 

The new station in Lahti, Finland, is reach- 
ing the Pacific Coast with surprisingly good 
volume on 11.78 or 15.19 meg. from 10:00 to 
10 :45 p.n1. daily except Saturday. On Saturday 
the station commences operations at 10:45 p.m., 
and is received with fair volume until about 
11:15, when the signal weakens and faules out. 

ZLT of Wellington, New Zealand, phones Aus- 
tralia on 11.05 meg. at irregular intervals between 
8:00 p.n1. annul 3:00 a.m. [En. NOTE : Australia 
has phone stations on 10.52 and 9.76 meg,. When 
testing both frequencies use the call VK2ME; 
when working Java, they operate under the letters 
VU; when working England, they use VLK; 
and when working New Zealand, they are known 
as VLZ.] 

PCJ of Eindhoven. Holland, is received with 
excellent volume in all parts of the western United 
States during a special weekly transmission to 
Australia, which is released on 15.22 mug. every 
Monday night between 9:30 and 10:45 p.m. 

RKI, Moscow (15.08 meg.), is at last sending 
a good signal to the Pacific Coast during the 
daily English news broadcast at 5:45 p.111. 

"Radio Philco," located in Saigon, Indo- China, 
is broadcasting daily on 6.20 meg. and 9.76 meg: 
between 3:00 and 6:30 a.m., but is so badly hetero- 
dyned on both frequencies that satisfactory re- 
ception is well -nigh impossible. 

JIB, Taihofa, Taixeran, does not broadcast simul- 
taneously with JFO (9.62 meg.) until 6:00 a.m., 
hunt it may be heard for several hours before that 
time conducting phone work on 10.53 meg. 

Europe 
The increasing efficiency of the lower wave- 

bands, due to the approach of a sunspot maximum, 
has made possible some truly remarkable Euro- 
pean reception throughout the Pacific States. 

The 25, 19, and even 16 meter bands have been 
productive of extremely strong European signals, 
not only in mid-day, but after dark -even as late 
as 11:30 p.m. Strangely enough, experiment has 
proven that these transmissions between 9:00 and 
11:30 p.m. reach the west coast of this country 
via the long route around the world -i.e., from 
the east. This is due to the fact that most Euro- 
pean broadcasts are then directed to Asia and 
Australia. As a result, reception after 9:00 p.n1. 
of Germain, British, Dutch, and other European 
stations is usually stronger on the Pacific Coast 
of America than it is on the east coast. 

London's GSD (11.75 meg. and GSI (15.26 
meg.) shake the antenna masts with extremely 
strong signals from 6 :20 to 8 :20 p.m., and from 
9:00 to 11:15 p.m. nightly. Germany's DJL 
(15.11 meg.), DJB (15.2 meg.), and DJQ (15.28 
meg.) are excellent after 9:10 p.m. 

Holland's PCJ (15.22 meg.) has surprised more 
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than one listener with its fine volume on Monday 
evenings after 9:30 p.m. 

The new Finnish transmitter on 15.19 meg. may 
be picked up without difficulty after 10:00 p.m. 

Peculiarly enough, morning reception from Eu- 
rope, which was quite good only a few months 
ago, has virtually disappeared. Signals from 
trans- Atlantic stations still reach a maximum near 
7:00 a.m. for listeners in the western United 
States, but they rarely deserve better than a "fair" 
of "weak" rating. The 19, 16, and 13 meter 
bands produce the best signals available at this 
particular time of day. 

Siberia 
The excellent reception, which is now available 

from station RV15 in Khabarovsk, U.S.S.R., has 
provided many listeners with practically eye-wit- 
ness accounts of the Russo -Japanese conflicts on 
and near the Manchttkuan border. Station RV15 
is audible on 8.54 meg., as well as on the original 
frequency of 4.27 meg., from 1:00 to 6:30 a.m. 
daily. 

Last Minute Flashes 
MYSTERY STATION -Another new Asiatic 

broadcaster has just made its appearance on the 
abbreviated wavelengths. So far it has been im- 
possible to determine the station's identity, the only 
clue being a clock which strikes ten at exactly 
6:30 a.m., PST. According to our time charts, 
the only country with an exact 16% hour time 
difference is Sarawak, on the north side of Borneo. 
Programs consist mostly of native music, and the 
frequency used is approximately 15.18 meg. 

[Could this be RKI U.S.S.R.?-ED.] 

HOLLAND TIME CHANGE -An announce- 
ment has just been made from Holland's PCJ, 
indicating that on and after August 15th, the reg- 
ular Monday transmissions to Australia (now being 
received from 9:30 to 11:00 p.m., PST) will be 
released one -half hour later on 15.22 meg. The 
first half of the broadcast should still reach Amer- 
ica's Pacific Coast with excellent volume. 

-El- 

m4 Foreign Reception 
At Its Best! 

Here's a treat for short -wave listeners! 

Listen in on this 16 -tube receiver direct 
to stirring events happening in foreign 
countries. That's exactly what you can 
do with the ACR -111 Amateur Commu- 
nication Receiver, and here are the rea- 
sons why: It's easy to operate -very selec- 
tive - extremely sensitive and quiet in 
operation. Judge for yourself what the 
ACR -111 has to offer. See it. Tune it. Ex- 
amine it -at your nearest RCA Amateur 
Equipment Distributor, or write direct 
for full particulars. 

For maximum performance at minimum cost.. 
use RCA radio tubes 

RCA presents the Magic Key, every Sunday, 2 

to 3 p. in., E.S.T. on the NBC Blue Network. 

RCA MODEL ACR -111 FEATURES: 

16 -tube superheterodyne circuit. Special 
broad band -spread tuning control. Ultra 
selective crystal filter for those hard to get 
station announcements when other station 
interference occurs. Noise Suppression 
eliminates most types of local noise. 
"Magic Eye" for accurate tuning. Indicates 
received signal strength thus determining 
reception conditions for your favorite sta- 
tions. Beat Oscillator to locate the wave 
of weak stations. All popular wave lengths 
from 10 to 540 meters. Professional -like 
appearance. Connections for headphones 
to enjoy late programs. Complete with 
tubes, speaker -ready to operate, $129.50 
f.o.b. factory. 

Earshot of the Editor 
(Continued front page 4) 

That is certainly a better recommenda- 
tion for our existence than "How's my 
modulation, and what's the weather there, 
OM" which clutters the ham bands any 
evening. 

* * * 

WE WE recently had a chance to see how 
v the amateur mind works. Speaking to 

Rex Munger, W9LIP, the other afternoon 
when the thermometer hovered in the vi- 
cinity of 100 in the shade -and darn little 
shade at that -we mentioned that perhaps 
we could swap the FCC greater supervision 
of the hams for increased. frequencies. 
Rex's reply was that we should leave the 
FCC alone and leave out any suggestion 
of more supervision. This was opposite 
to the opinion of Al Cox, Jr., W9UAQ, 
and Bill Halligan, W9WZE, both of whom 
thought that there might be a number of 
frequencies that might become available 
to the hams were they properly supervised 
and controlled to a greater extent than 
now. 

Our scheme was very simple and was this. 
Let us go to the FCC, we said, and ask 
them to encourage the same type of trans- 
missions that they require of the police or 
broadcasters. This requirement to be along 
the lines of so much percentage of modula- 
tion, such- and -such frequency drift, etc., 
etc. Let us tell them to put in a stiff spe- 
cial examination and require that the hams 
who would use some of the "shared" fre- 
quencies be capable of operating on a fixed 
frequency with the same circumspection as 
the other persons who are assigned a fixed 
channel. Then let's ask for one of the 
"share -with -some- other -not -too -often used - 
service" frequency. This would open up a 
few more bands to the hams which would be 
heavily policed and in which the welter of 
woozieness found usually on 160 would be 
conspicuous by its absence. 

We think that such a scheme could be 
sold to the FCC. Why ? Well, for one thing 
it would give greater employment to the 
FCC who would have to have a greater 
staff to handle the hams, and secondly it 
would put us directly under the supervision 
-daily -of the FCC. If we were in that 
close contact with the government, and 
showed that we could make good use of 
our newly found hands, and really develop 
something which would have a purpose in 
radio, then the chances of our keeping our 
hobby would be increased ten fold. As 
it is now, we hardly, if ever, come in con- 
tact with the government except on "license 
renewal" day. 

And anyone who thinks that we are in- 
dispensable for flood or emergency work 
has another think coming. Our Uncle Sam 
could and would raise an army of radio- 
phone men at short notice with the daily 
increase of police, airplane, marine, and 
fireman radioists that are being trained. It 
would behoove us to put on our thinking 
caps and dream up an idea which would 
bring us closer to our government -even 
if it meant stern regimentation of the hams 
-if we want to keep our hands. 

Yeah, hams should give this thought and 
not believe they can forever hold our gov- 
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ernment at arms' length, and still receive 
favors from it. 

Another idea which suggested itself was 
to require an examination at the end of 
every license period. That license would 
cover a code test which would be "upped" 
by 5 words per minute for every renewal 
period until it reached 30 words per minute. 
The practical test would include an exam- 
ination in the developments which had 
taken place in radio since the last test. 
The purpose of this would be to require 
the ham to keep up with his radio, not only 
the code (which is one of the few reasons 
for our existence) but also with the tech- 
nical side of radio. Those who would flunk 
the examination would be granted three 
more chances to take the exam before their 
licenses would he cancelled. License re- 
newal tests would start any time in the last 
9 months of the existence of the license. 

This is no mere pipe dream. We listened 
to Col. White of the Engineering Staff of 
the FCC a few evenings ago, when he was 
in Chicago to talk to the Association of 
Police Communications of Chicago, and he 
told us that that was exactly what was 
being contemplated for the professional 
operators. That is, all except the "upping" 
the code speed. If the commercial ups are 
going to justify their being able to keep 
their licenses by showing that they are up- 
to- the -minute on the latest developments 
in radio, can the hanis afford not to take 
the attitude that what is good for the com- 
mercial op is not good for him also? 

The handwriting is definitely on the wall 
that the matter of holding a license (either 
that of operator or station) is going to be 
made harder ... and specially the renewal 
is going to he made harder. 

A radio license is getting to mean some- 
thing at last. 

* * * 

IN this issue we break a column called 
"Bench Notes" by Mr. Lee Ward, of 

San Francisco, California. The column 
will have hints for servicemen anti the con- 
ductor of the page will be happy to print 
any pictures of servicemen's equipment 
that servicemen themselves semi in. They 
may also send questions to RADIO NEws, 
in care of Mr. Ward. If they are of suf- 
ficient puhlic interest, he will answer them 
in his column. Otherwise, he will answer 
them personally, wherever possible. Please 
do not expect an answer within twenty - 
four hours, since with the extensive vol- 
ume of mail this will be manifestly im- 
possible. 

* * * 

WE . received word from our writer, 
Ted Leitzell, the other day via ham 

radio from a station in Alaska. Ted has 
had a narrow escape from death in climb- 
ing Mt. McKinley. What happened is 
this. He pitched camp at the base of Mt. 
McKinley and turned in after a hard day's 
work. He and his guide awoke in the 
middle of the night to find their camp 
completely overrun by bears who were eat- 
ing everything in sight. 

Since they were out of food they decided 
it would he foolhardy to attempt to climb 
that tall mountain on an empty stomach. 
Accordingly, they lashed a few logs to- 
gether and launched a raft down a local 
river, which eventually took them to civil- 
ization. 

While Ted is not a ham, he has been 
so closely associated with the ham situation 
and with RADIO NEws that the hams may 
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A NEW Edi ion 
Thoroughly revised -greatly enlarged and offering a 

wealth of new up -to- minute information 

THE RADIO 
MANUAL 

Here's the only complete Hand- 
book for students, amateurs, oper- 
ators, and inspectors. It covers 
the entire field of radio in 1,000 
pages with hundreds of illustra- 
tions and diagrams. It is actually 
a complete course of training in 
radio operation and a complete 
reference book for everyone in the 
field. It gives instantly the an- 
swer to every question about prin- 
ciples, methods, and apparatus of 
radio transmitting and receiving. 

A Complete Course 
in a 

Single Volume 
New 1938 Edition 

Covers in full detail the Electron Tube 
-Vacuum Tube Amplifiers and Oscil- 
lators - Modulation and Modulation 
Analysis - Microphones - Radio and 
Audio Frequency Measurements-An - 
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Prepared by F. C. C. Expert 
The author, G. E. Sterling, is Assistant Chief, Field Section, Engineering Dept., 
Federal Communications Commission. 
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...The Difference 
between a "Future" and 
"Just a Job" is . . . 

Technical Training 
Of course you want to get your share of 
the opportunities that Radio offers. But, 
"good intentions" are not enough. You 
MUST be equipped with modern training 
to cope with modern problems. Right 
now is the time to start. 
CREI home -study and residence courses 
are planned only for serious -minded men 
who know that it -takes training to 
qualify for and to hold the big jobs and 
salaries that go with them. Let us sug- 
gest the course best suited for you and 
the easy ways of paying for it. 

FREE BOOK ... Just off the press! 

Write for the CREI 
"TESTED PLAN" 

Sent free ta serious- minded Ra- 
diomen on request. Fully -illus- 
trated 

llus- 
trated and crammed withinfor- 
mation. Write for your copy now. 

CAPITOL RADIO 
Engineering Institute 

MAIL THIS COUPON TODAY ! 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RN -10, 3224 16th St., N.W., Washington,D. C. 

Please send me a personal copy of the new illus- 
trated 48 -page booklet - " A Tested Plan for A Fu- 
ture in PRACTICAL RADIO ENGINEERING." 

Name 

Address 

City 
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almost claim him, for one of their own. 
It is interesting to note that Ted has the 
real pioneer spirit in him, and even like the 
ham he is not dissuaded from success by 
local hindrances. 

We expect to run a full story of Ted 
Leitzell's experiences in Alaska, including 
his experiences with hain radio, when he 
gets back. We hope that we will be able 
to publish the fact that he has conquered 
Mt. McKinley, -one of the few ever to do 
this stunt. * * * 

W E take this opportunity - of urging 
all amateurs who possibly can make 

the grade, to join the Army Amateur Radio 
System, or the Navy Amateur Radio Re- 
serve. If these bodies will increase in size, 
due to the inclusion of each and every ama- 
teur within the borders of the United 
States, the position of amateur radio will 
become much more certain, and the chances 
of foreign governments throwing us off the 
air or eliminating our 20 -40 M bands will 
become that much more impossible. 

Unless we show our appreciation to our 
Government by joining in its services and 
unselfishly rendering aid at times other 
than those of emergency or floods, we will 
find ourselves legislated out of existence. 

* * * 

A NOTHER letter has called us to ac- 
1Z count and says that the National QSO 
Page is five years behind its time and that 
we should have started our fight five years 
ago. May we call to the readers' attention 
the fact that RADIO NEWS has been under 
the present management only since the 
April issue, and that therefore could not 
have engaged in this fight five years ago, 
unless the former management would have 
undertaken it. We believe that it is better 
to start our fight late than not at all. And 
certainly if we are to succeed in keeping 

our bands after 
1942, our fight 
should be started 
now, and the soon- 
er that the Ama- 
teurs get into this 
fight and do some- 
thing t o retain 
their bands them- 
selves, just that 
much sooner will 
we have some as- 
surance that when 
we leave the con- 
ference at Rome in 
1942, we will still 
be the possessors 
of 20 M and 40 M. 

* * * 
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CONDENSERS 
For Receivers or Transmitters; Tuning or Neutralizing; 
Radio, Medico Therapy or Industrial use; whether for one 
watt or a Kilo -watt, there is a Bud precision built con- 
denser to handle the job with complete satisfaction and 
with greater efficiency. See the complete line at your 
jobber's. 

Get your FREE Catalog 
NOW at your jobber's 
or SEND COUPON 

BUD RADIO, INC. 
CLEVELAND, OHIO. 

BUD RADIO, INC., Dept. RN -108, 
5203 Cedar Ave., Cleveland, Ohio 

Gentlemen: 
Please send FREE Catalog. 
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Address 

WE are at- 
tempting to 

make RADIO NEWS 
tops in amateur 
and servicemen ar- 
ticles. -If there are 
any type of articles 
that anyone would 
like to see in R.N., 
please do not hesi- 
tate to write us. 
We will be most 
happy to accept and 
receive your sug- 
gestions. And so ... until next 
month . we 
wish you the best 
of DX luck and 
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VOX System 
(Continued from page 34) 

or not go "off" in time. The VOX System 
relay can be used to throw a 1 mfd. con- 
denser across the antenna and ground post 
of the receiver when the transmitter is 
"on." This will usually correct this con- 
dition. 

Should it fail, then the VOX System 
should be cut from the circuit by turning 
it off and resorting to "manual" control 
of the transmitter. With the transmitter 
running on the air, the receiver should be 
"deadened" by one means or another. 
Either the B- should be disconnected and 
the terminals brought out, the antenna and 
ground posts shorted - and the terminals 
brought out, or the antenna and ground 
disconnected. In this latter case, sometimes 
the receiver picks up r.f. from the trans- 
mitter and it might burn out the coils, so 
extreme care should be taken to see that 
everything is "cokosetti" before attempting 
to use the VOX System. Once the prob- 
lem of the receiver has been licked, the 
transmitter can be tackled. 

Certain things must be made positive be- 
fore the transmitter can he used with the 
VOX System. (1) The crystal MUST 
start every time if the Class B transformer 
is not to be ruined by use without a 
terminal load. This is most important, and 
in installations of over one -quarter kilo- 
watt, an underload relay should be used 
as a safeguard against just this condition. 
It is better not to get the last ounce of 
power from the crystal and to have it idle 
along, than to take the chance that it won't 
start. (2) The power for the Class B and 
Class C r.f. must be instantly available. 
This is not as silly as it sounds since in 
many a ham's set the power gets to the 
Class C slowly because of lag in the vari- 
ous circuits. Test for this by seeing that 
the meters all "jump" to their final load 
setting. If this is true then no trouble 
will be experienced from operation with 
the VOX System. (3) The receiver must 
be completely disabled when the transmit- 
ter is on. This will prevent howls and 
other irregularities which will make the 
VOX System inoperative. 

Last but not least, there is the problem 
of the loudspeaker. If you are accustomed 
to running the speaker very high, the sys, 
tern will not work. A directional mike is 
necessary although the VOX System can 
be made rather insensitive by running its 
gain at a low point. In the last analysis, 
headphones- can be resorted to. However, 
no trouble will be experienced with the 
loudspeaker if it is run low enough, and 
that is the way that the author has run it 
during tests. 

The author has grown so accustomed to 
the unit, which has given no trouble, that 
he doubts whether he will ever want to re- 
turn to "manual" control. 

-CH 

CORRECTED DIAGRAM AVAILABLE, FREE. 
A corrected diagram of the "Wired Wire- 

less" described on page 49 of the September 
issue of RADIO NEWS is available, free, to all 
who write in for it. Address: Circuit Editor 
RADIO NEWS, 608 S. Dearborn Street, Chicago. 
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8 Watt P.A. System 
(Continued from page 41) 

denser and 20,000 ohm filter resistor, this 
arrangement constitutes a simple and effec- 
tive means of supplying current to a double 
button carbon microphone. 

The maximum usable gain of the ampli- 
fier is 112 db which is ample for any of the 
modern microphones such as the crystal, 
dynamic or velocity, while for a 500 ohm 
carbon mike the gain is reduced by means 
of the increased bias mentioned above, to 
87 db. 

The low -gain channel for phono pickup 
or radio tuber provides a maximum gain of 
76 db using an input of 150,000 ohms. 

Input Connections 
The input connections are designed to be 

as flexible as good engineering practice 
will permit with all connections made at the 
rear of the amplifier. The shielded five - 
pin receptacle accommodates a low level in- 
put device, such as crystal, velocity, or 
double- button carbon microphone, while the 
shielded three -pin receptacle accommodates 
a high -level device, such as phono pickup 
or radio tuber. This receptacle also pro- 
vides a means of shorting out the button 
supply when using a crystal, dynamic or 
velocity mike. 

Input connections, and the connections for 
shorting the button current supply are 
shown in the diagram. The button current 
supply must always be shorted when a crys- 
tal or velocity microphone is in use. If 
this connection is not made, the hum level 
of the amplifier will be excessive. All input 
leads must be shielded and the shielding 
grounded to the large pin of the input.plug. 

The control -grid clip attached to the 6J7 
tubes must never be permitted to come in 
contact with the chassis or any other metal 
portion of the amplifier, as this will result 
in shorting the bias cells. 

The high (microphone) input, and the 
low -gain input may be left permanently con- 
nected, and either one brought into use by 
manipulating the "fader" volume -control 
knob. The volume level is regulated by 
adjustment to either side of the "off" 
position. This arrangement makes it possi- 
ble to "fade" from the microphone channel 
to either phonograph or radio tuner. The 
amplifier will not operate if the speaker 
control knob should be left at the "off" posi- 
tion when neither device is in use. The 
plug is pulled out as the speaker socket is 
wired so that the AC line is opened until 
the speaker is inserted. 

Minimizing Hum 
The hum component of this amplifier is 

very low when operating correctly. In al- 
most every instance where hunt is encoun- 
tered with high gain amplifiers the trouble 
can be traced either to the associated equip- 
ment or the manner in which it has been 
connected. The most common causes of hum 
with this type of amplifier are reversed 
input leads, or poor ground connections. 

The three major sources of hum which 
may be encountered can be classified as 
Inductive, Static and Tube hum. Inductive 
hum will be present whenever low imped- 
ance input transformers are allowed to come 
within 3' of the amplifier. A separation of 
at least 6' is advisable when using high 
grade shielded transformers. With un- 

shielded or low grade transformers the 
distance should be increased to ten feet or 
more. 

Static hum is heard in the form of a 
high frequency buzz, and is usually elimin- 
ated by grounding the amplifier, microphone 
case, or phono pickup, together and to an 
earth ground. Tube hum may be caused 
by leaky cathodes or shorting between ele- 
ments. Substituting a good tube in one 
socket at a time is the old standby for lo- 
cating the bad tube. 

All this discussion of hum is mentioned 
merely to emphasize the precautions applied 
to this amplifier in order to minimize hum. 

Taken all in all, this versatile portable 
P. A. unit answers every practical need for 
a reliable 5 to 8 watt system. 
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TRAIN FOR 

ELECTRICITY 
"Learn by Doing' 1 -N 12 WEEK 5 

DO YOU WANT TO EARN MORE? 
My Big Free Book tells you how we train you in 12 

weeks -to start in the growing field 
of Electricity, by actual shopwork 
MI real electrical machinery -not by books 

espondence. First you are told how 
to do a thing.Then you dothe iobyourself 
with expert instructors to guide you. Ex- 

ed.iMányrExrn While Learning.nFree 
lifetime ployment service. Diesel 
Engines, Electric Refrigeration and 
AirConditionina instruction included. 
MAIL COUPON for FREE BOOK and 
all Facts. 

H. C LEWIS, President, COYNE ELECTRICAL SCHOOL 5005. Paulina St., Dept. 79-s1, Chicago, Ill. 
Send Big Free Book with facts on Coyne training and tell 

me about your "Plans" to help me get Coyne Shop Training. 
NAME 
ADDRESS 

L CITY STATE 

Noue, Don't miss the November issue of 
RADIO NEWS. On sale at news- 

stands and leading radio stores on Oct. 7th. 

Profitable to Use . . . Profitable to Sell 

because National Union Products are well made, trouble free . . . 

Radio Service Engineers have proven it! For prices and sales in- 

formation write NATIONAL UNION RADIO CORP., NEWARK, N. J. 
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McMURDO SILVER CORP. 0 2900 -A South Michigan Blvd., Chicago 

/"\ N\ 
n . \ 

GRAND PRIX 

PARIS 
INTERNATIONAL 
EXPOSITION 1937 -38 

tRadio makers from many nations pre- 
sented their outstanding productions. In 

\such competition, Radio custom -built 
by McMurdo Silver won absolute su- 
premacy. For those who demand all that 
radio engineering has to offer, there is 
only one answer and that is McMurdo 

\Silver! 
The Clifton, pictured above, is one of 

ita number of equally distinguished mod- 
els. Write today for complete specifica- 
tions of McMurdo Silver world-cham- 
pion radios. 

For Beginners! 
Hammarlund's new "OD -10" oscillator - 

doubler "Foundation Unit" isideal for be- 
ginners. Can be assembled in a few min- 
utes time and provides a low power trans- 
mitter capable of up to 25 watts output on 
two bands with a single crystal. Designed 
to be used with other Hammarlund "Kits," 
it allows the beginner to start with low 
power and gradually build up a 300 watt 
rig simply by adding these inexpensive 
units. Write for bulletin! 

HAMMARLUND MFG. CO., INC. 
424 -438 W. 33 st., N.Y. City RN 10 -38 

Please send me "OD -lo" folder. 

Name 

Address 

City State 
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HAIIIIIIARLUl1D 
Canadian Office: 41 West Ave. No., Hamilton, Ont. 

250,OOOD ACEERECORDS 
Decca, Brunswick, Vocalion, Blue Bird 

Victor, Melotone, Perfect 

Standard 10 Inch Size 
Double Face Phonograph Records 

swing numbers, waltzes, dance, vocal, instrumen- 
tal, hill billy old time, sentimental, &c., &c.; 
over 1000 different selections, made by Rudy 
Vallee, Lombardo, Lopez, Nelson, Whiteman, 
Bernie, Crosby, Mills Bros., Morgan and a host 
of others. 

Each record has been played, tested and guar- 
anteed. All records are electrically recorded. 
The regular price of each. 12 for $1. 25 

these records are 35c 9 C j for $2. No o r d e r 

to 75c each. NOW accepted for less than 
only $1. R O RECORD PLAYER 
An all electric machine; plays all 10 or 12 inch 
records. Connects to any AC radio and the 
music comes through your loud speaker as clearly 
and marvelously as your radio is capable of pro- 
ducing. Volume is easily regulated. 

RCA VICTOR 
Model R -93 -C 

Regular price $14.95 
Our special price 

$ 85 
- -- Dept. jQ, Since 

G -18 kiede r` 1889 
se W. Washington St. I 57 Forsyth St. 58 Cortlandt St. 

Chicago, Ill. Atlanta, Cu. I New York, N. Y. 
Send check r money order -or mail coupon below to ad- 
dress nearest you. 

MODELL'S. Dept. G -18. 
58 Cortlandt St.. New York City. N. Y. 
Enclosed is $1 for 12 records. $2 for 25 rec- 
ords. D $7.85 for Victor Player R -93 -C. D Send me 
illustrated bulletin. 

NAME . 

ADDRESS . 

CITY STATE 
PASTE COUPON ON PENNY POSTCARD 

RADIO NEWS 

Bandswitch Xmtr. 
(Continued front page 38) 

hood of 10 -12 mills. With plate power 
applied with the tube properly loaded, grid 
current will be in the neighborhood of 
from 6 to 8 mills. 

The adjustment for phone operation is 
similar to that for c. w. and the tuning 
procedure is identical. All that is neces- 
sary is that the "phone -c. w." switch 
should be placed in the "phone" position 
and that the "high -low" power switch is 
in the low power position. Place the trans- 
mit stand -by switch in the transmit posi- 
tion. When the filaments have warmed up 
normal grid and cathode currents should 
be observed. Turn the modulator gain 
control on to the right and place the 
cathode current meter switch in the modu- 
lator position. Normal modulator current 
will be in the neighborhood of 200 ma. 
Turn on the plate power switch and ob- 
serve the plate current to see that it is 
normal. When you speak into the micro- 
phone, with alr of these other adjustments 
having been made to your satisfaction, the 
modulator plate current should swing up 
by 30 to 40 ma. on voice peaks. This will 
give approximately 100% modulation of 
the 50 watt carrier. 

Tested on the air, this transmitter gave 
an excellent account of itself in switching 
from one band to another, with the least 
amount of trouble. 

Radio Gadgets 
(Continued front page 26) 

short waves, receiving the latter best from 
either side. Two inverted L's, at 90 de- 
grees angle, converging on a common 
lead -in, will receive from all directions - 
but this calls for a highly selective 
receiver! 

Some experimentation will be necessary 
to find proper size of coils. Old style sets 
with low- impedance input may require the 
variable condenser in series with the wire 
that goes to antenna post, and loading coil 
in wire to ground post of the receiver. (It 
is important that these two wires be 
marked for identification so that they will 
not he connected to the wrong posts.) 

The secondary of an r.f. transformer, 
designed for a .00035 condenser, will be 
about right for the broadcast coil Ll. 
Short -wave coils 2, 3, and 4 consist of 45, 
25, and 15 turns respectively, wound on f- 
inch tubes. 

The fact that coil and tuning condenser 
are in parallel with the antenna coil in the 
receiver, may cause peculiarities of tuning, 
such as suppression followed by amplifica- 
tion, double -spot tuning, etc. However, 
these effects are confined to the antenna 
circuit, and with practice may be used to 
advantage. The remote ground wire, 
which extends up close to the antenna but 
does not connect to it should be shielded 
if in a zone of interference. The choke, 
at top of ground wire, consists of 50 turns 
of enameled wire, jumble -wound on an 
ordinary thread spool. 

October, 1938 

RACKS PANELS 
AND CHASSIS 

Dress up the old rig with 
these Snappy New Models 

A new line of chassis racks and 
panels in gray or black wrinkle. 
Streamlined, smart looking, they 
blend well with red, black or chrome. 

DELUXE 
CABINET 

DELUXE 
AMPLIFIER 
FOUNDA- 

TION 

New Catalog Now Ready 
Just off the Press. Illustrates and 
describes the complete PAR -METAL 
line. You need one if you're plan- 
ning to build. 

PAR -METAL PRODUCTS CORP. 
3527 41st Street Long Island City. N. Y. 
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W9MWC Wins 
Paley Amateur Award 

IN the brief period of its existence a 
considerable amount of prestige has 

been attached to the William S. Paley Am- 
ateur Radio Award. The trophy, presented 
each year by the president of CBS to the 
ham performing an outstanding feat, is to 
amateur radio what the Pulitzer Prizes are 
to literature. 

Hence, it was quite fitting that the 1938 
award to Robert T. Anderson, of Harris- 
burg, Illinois, who won the year's honors 
for valiant service rendered during the 
flood emergency in the Ohio River valley, 

Robert T. Anderson, W9MWC, receives the 
award from W. S. Paley, President, CBS. 

be presented in an impressive ceremony. 
The thirty- two -year -old amateur, an em- 

ployee of a Harrisburg Electric Company, 
was brought to New York for the presen- 
tation ceremonies at the Waldorf- Astoria. 
He was guest -of -honor at a presentation 
luncheon and participated in a coast -to- 
coast CBS broadcast, as well as in two - 
way talks with amateurs in all parts of the 
world. For the latter, a ham station, 
W2GOQ, was erected right in the hotel 
suite. 

Besides Mr. Paley, who made the award 
personally, the participants included rep- 
resentatives of the United States Navy and 
Coast Guard, the American Radio Relay 
League, the board of judges, and radio 
editors of magazines and newspapers. 

Following a reception, the guests assem- 
bled to witness a thrilling motion picture 
of the Ohio River valley floods of early 
1937. The surging waters and dramatic 
rescues portrayed on the screen gave an 
idea of the immense task performed by 
Anderson in the emergency when he 
worked for four days with hardly any 
sleep to obtain relief for Shawneetown 
which was threatened with inundation by 
the raging river. He carried his ham 
transmitter, W9MWC, across three bodies 
of water and worked in freezing tempera- 
tures to get a means of evacuation for the 
1,500 residents. He was the only link with 
the outside world. Not a life in the town 
was lost and he is accredited with making 
the rescues possible. 

Amateurs in all parts of the world "came 
in" on the luncheon. 
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HIGH POWER AT LOW COST 
BUY EACH SECTION AS YOU NEED IT 

Highly efficient stable circuits -Simple to 
wire -Large etched panels- Modern chrome 
fittings -Gray crinkle finish -Compare! 

UPPER SECTION 

SX -200 The UTC SX -200 
transmitter kit is 

used in conjunction with the SX -80 or 
any similar exciter having a power 
output of 40 watts or more, to form a 
complete 300 watt CW transmitter. 
When supplemented by the S -100 
modulator it becomes a 200 watt 
phone transmitter. It will operate on 
all frequencies up to 30 megacycles 
and incorporates a highly efficient 
power supply. Tubes required are 
two 866A's and four 809's. This unit 
is supplied completely mounted, ready 
to wire, including cabinet and acces- 
sories, less meter, crystal and tubes. 

Amateur Net Price ... $43.50 

v MIDDLE SECTION 

SX -8 0 The UTC SX -80 kit 
is a complete 80 watt 

CW unit. Operation on all bands is 
obtainable with plug -in coils. A 
rugged power supply is provided. The 
kit may be used as a complete 80 watt 
CW unit or as an exciter for a high 
power final. Tubes required are three 
6L6G's and one 83. This unit is sup- 
plied completely mounted, ready to 
wire, including cabinet and acces- 
sories, less meters, crystal and tubes. 

Amateur Net Price ... $37.50 
LOWER SECTION 

S -100 AUDIO AMPLIFIER 
The S -100 audio amplifier 

is an ideal low priced high power 
unit. 100 watt output is provided with 
gain sufficient for crystal mike. Dual 
input and tone control is provided 
and universal modulation output trans- 
former. Tubes required are one 677, 
one 6C5, two 6F6's, four 6L6's and 
three 83's. The kit is supplied com- 
pletely mounted, ready to wire; in- 
cluding all accessories, less tubes 
and dust cover. 

Amateur Net Price . 

S-100C Cabinet for 
match SX 

SX -200 in appearance. 

Amateur Net Price . 

TOTAL COST .. . 

T 

.. $52.50 
S -100 to 

-80 and 

$3.75 
$137.25 

SX-2 5 The UTC SX -25 kit 
represents unprece- 

dented value in a low power trans- 
mitter. It employs a crystal con- 
trolled oscillator of high power out- 
put and stability and will operate on 
all bands from 160 to 10 meters. 
Tubes required are one 6L6G and 
one 83. The unit is supplied com- 
pletely mounted with sell-contained 
power supply and antenna tuning 
condenser, ready to wire, including 
cabinet and all accessories, less 
meter, tubes and crystal. 

Amateur NetPrice $18.00 

S -15A AUDIO AMPLIFIER 
The S -15A audio amplifier is an ideal kit for PA and modulator service. 
The power output is 15 watts and the gain sufficient for crystal mike 
service. Dual input -high or low gain, and tone control are incor- 
porated. Tubes required are one 617, one 6C5, two 6V6G's and one 
83. The kit is supplied completely mounted, ready to wire, including 
accessories, less dust cover and 
tubes Amateur Net Price $24.00 
Kit as above but with universal modulation transformer in place of 
voice coil output, use kit No 
S -15M Amateur Net Price $24.00 
Dust cover for above amplifiers, 
type S -15D Amateur Net Price $1.50 

V Z5V 21221J ti aSL 11 4 T0 a rSVü 2 a ta 0 o 
72 SPRING STREET NEW YORK, N. Y. 
Er:7JPT D!V(SION . IOC VARICK STREET NEW YORK: N.Y. CAS ES ".-,_:-._ 
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RADIO COURSES 
RADIOOPERATING- BROADCASTING 

Gov't License Prepereuon 
RADIO SERVICING -a practical course 
RADIO AMATEUR CODE TELEVISION_ 
ELECTRONICS -1 yr. day course 2 yrs. eve.'- 

Day and Evening Classes. Booklet Upon Request. 
New York Y.M.C.A Schools 
7 63rd Street New York 

School and 
the 
Technical w 

Licensed by the State of New York 

First National's modernistic method of training ie new and 
different. 75 profusely illustrated lessons in addition to 
COMPLETE APPARATUS for over 100 Radio and Tele- 
v'alon experiments will be given you- rreoare you for em- 
ployment in good pay Radio-Televieionfield. You will also 

Telephoned Operator's Licetnse. Get the facts!aFREEio- Write now for free 24 -gaga booklet "Vision" deseribiog this 
training. 

FIRST NATIONAL TELEVISION 
Dept. D-10, 

[Training Division! 
Kansas city, Mo. 

R A D I O DÉGREÉYENARS 
Intensive, specialized course, including strong basis in 
mathematics and electrical engineering, and advanced 
Radio Theory and Design. Modern laboratory, thorough 
ieotruotion. Low tuition. Self -belp opportunities. Also 
2-year courses in Aeronautioel, Chemical, Civil, Elec- 
trioel and Mechanical Engineering- Tonne oven Sep- 
tember. December, March, June. Catalog. 

INDIANA TECHNICAL COLLEGE 
247 East Washington Blvd., Fort Wayne, Indiana 

C47: ENGINEERING Ledf 
Maintaining the high academic standards of engineer- 
ing colleges, Newton Institute of Applied Science of- 
fers Home Study on the College Level. Formal credit 
ourses include the professional fields of Radio and 

Electrical Engineering. Distinguished university fac- 
ulty insures highest standards of instruction and 
scholarship. 1938 bulletin available upon request- 
2021 -E Raymond -Commerce Bldg., Newark, N. J. 

HOME STUDY ON THE COLLEGE LEVEL 

RADIO ENGINEERING 
RCA Institutes offer an intensive course 
of high standard embracing all phases 
of Radio and Television. Practical 
training with modern equipment at New 

York and Chicago schools. Also special- 
ized courses and Home Study Courses under "No 
obligation" plan. Catalog Dept. RN -38. 

RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 

75 Variek St., New York 1154 Merchandise Mart, Chicago 

RADIO IN IT S ENTIRETY! 
serves the trade with e cry need in 

radio -complete 100.page cale log of mi. 
tionally known radio receivers, public ad- 
dress, parts, supplies and eeuipmenl. Or- 
ders shipped same day received. 

COMPLETE CATALOG AVAILABLE 

BURSTEIN- APPLEBEE CO. KANSAS CITY, MO. - 

CLEAR 
SOUND REPRODUCTION 
Quality materials and the 
highest order of manufactur- 
ing skill produce AmerTran 
Transformers. Their reliabil- 
ity is known throughout the 
world. Write f o r free bul- 
letin 1002. 

AMERICAN 
TRANSFORMER CO. 

178 Emmet St.. Newark. N. J. 

What you should do to win good employ. RADIO 
in Radio,Television and broadcasting 

is sold fully in this fascinating free booklet. 
Write now. Dept .R1110,4000 S. Figueroa St. 

GET AHEAD IN 

NATIONAL 
SCHOOLS 

LOS ANGELES 

TELEVI ON 

FREE 
BOOK 
Write 
Now 

l_Es Correspondence Courses In 

RADIO and ELECTRICAL ENGINEERING 
ELECTRICAL ENGINEERING 0,00 rood 
electrical gs1 prepare yourself at Low Cost, for aa 

future. Modern oesse. So sir fled anyone can understand quick m quickly. 

RADIO ENGINEERING' áá eeepöoto -ele creár c work. 
Treieo you to ba opal- servita reel c um -tube teehnicisq 

Ezperimaetal kite furnished. Dipl000e o oompletiue. Tuition ONLY 

LOW AS X25 
Either coulee, sly 5or .Deferred payment 

o atolo,e, 
as 

1,4001' maze.ai en, toll detoile. 
SEND -NOOW! 

LINCOLN ENGINEERING SCHOOL, Boa 931 -A1, Lincoln, Nebr. 

RADIO NEWS 

Power Pack 
(Continued from page 35) 

(5) 

The flux density at which the core 
will be, determines the iron or core 
loss. The various grades of lamina- 
tions have different losses per pound, 
which may be plotted against a flux 
density in kilolines per square inch. 
A value of 65 kilolines is used as an 
average value of induction per 
square inch of core material. How- 
ever, with various grades of steel it 
is not uncommon to find flux densi- 
ties ranging from 15 kilolines to 95 
kilolines. This will be determined 
not only by the quality of the steel 
but also by the thickness of the lam- 
inations. The thicker laminations 
must necessarily be used with lower 
flux densities than the thinner lami- 
nations because of the greater loss 
set up by the mass in the thicker 
laminations. The formula for flux 
density is : 

B equals 
E 108 

4.44 ANf 

Whereas : B equals Flux density. 
4.44 equals A factor also. E equals 
Primary voltage. A equals the gross 
area. 10° equals A factor. N equals 
the number of primary turns. F 
equals frequency. 
Induced voltage equation, turns per 
volt. 
The definition that 10° magnetic lines 
cut per second will induce 1 volt 
pressure is the basis for the follow- 
ing equation: 

BANf 
E equals X 4.44 

los 

Where E is the voltage, A the area of 
the core, B the flux density for A, f the 
frequency in the cycles per second, and N 
the number of turns it is found, by the sub- 
stitution, that this formula may be changed 
to : 

N equals 
E 108 

4.44 ABf 

By working out this formula for 115 volts 
primary at 60 cycles, the following is a sim- 
plified formula. 

4.84 
N equals - 

AB 

(6) Number of turns for each winding. 
With a B of 65,000 lines, N equals 

870 turns on the primary, therefore, 
the turns per volt will be 7.65. It is 
then a matter of obtaining the volt- 
age ratios and multiplying this by 
the number of turns per volt to ob- 
tain the desired number of turns in 
the secondary winding. 
Winding space required. 

From the total turns for each 
winding and the wire size, the total 
area of winding space is calculated. 

(7) 

October, 1938 

Most transformers used in power 
packs and radios employ enameled 
wire. By using a wire chart, the 
diameter of the wire is found. The 
steps in calculating the build of a 
transformer are as follows : 

(a) The size of the tube or the 
winding form. 

(b) The diameter of the wire for 
the primary, the number of 
turns - which may be wound on 
one layer and the insulation be- 
tween each layer. This, multi- 
plied by the number of layers 
required for the primary is the 
area required for the primary. 
To this, add a winding insula- 
tion. Then proceed with the 
wire size of the secondary, 
number of turns, etc., as above. 

If more than one secondary 
is used, repeat this until the 
primary steps and secondary 
steps have been totaled and 
then divide this by the window 
area. 

It is impractical to wind a 
transformer with more than 85 
or 90% build. 

The photographs illustrate a complete pin 
game power pack, a coil for a transformer, 
a small transformer for a pack and a larger 
transformer used in a theatre power pack. 

The next article will be on power packs 
for use to replace batteries on demonstra- 
tions of automobile radios and farm sets. 
These will incorporate filters, protective de- 
vices, and data on problems that vibration 
causes in the design of this type of a power 
pack. 

Serviceman's Experiences 
(Continued from page 10) 

some business associates. Come over here, 
drive the car back, and close up." 

I found him in an apartment with a very 
jolly group of men without neckties. Wine 
bottles were on the table ; some were empty. 
Group singing was being contemplated. Al 
pulled me aside. 

"For shame !" I cried. "And all for the 
sake of one job!" 

"Drive home, Carrie Nation, -before my 
jovial mood passes. Get out of here be- 
fore someone offers you a friendly drink. 
Tomorrow I will probably be full of bum 
liquor and remorse, but tonight I am going 
to get stone drunk -curbstone drunk, in the 
name of good customer relations. Have 
you a little gutter -pillow in your pocket ?" 

I drove back in disgust. What a busi- 
ness partner!- Before I closed the shop, 
I took the tools and meters out of the back 
seat of the car. An Amrad chassis was 
there -and a Bosch -two Bosch's -a Zenith 
-! Six repair jobs in all, and not a cluck 
midget in the carload. 

I laid them on the floor in the shop. They 
made a heart- warming sight, all those 
speakers, power packs, and tuning chassis. 
I tore the page from Counseler & Guide, 
turned off the lights over the workbench, 
and could hardly walk to the door without 
jumping. 
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there's more than a QUARTER 

CENTURY'S EXPERIENCE ... . 

wrapped in 
that tiny tube 

The type BR electrolytic stands at the 
peak of 28 years of capacitor progress. 
In over all length the "Blue Beaver" is 
tiny. Yet this mighty midget will give 
the kind of dependable service you'd 
expect to find only in the larger units. 
The perfect replacement filter for the 
man who refuses to compromise 
quality for the sake of saving a few 
pennies. 

Check these outstanding features: 

(1)Electro- chemical etching: eliminates corrosion 
(4)Hi- Formation process : affords higher voltage 

breakdown 
(3)Hi- pressure centrifuge : assures better impregna- 

tion; lower power - 
factor 

(4)Super -purity cellulose 
separator : gives longer life 

(5)Special vent : guarantees safety under 
all operating condi- 
tions 

Catalog No. 161 just off the press describes these 
and other capacitors in the complete C -D line in 
detail. Send for your copy today. 

CORI6/ELL - DUBILIER 
,¡ ELECTRIC CORPORATION `'¡ South Plainfield, New Jersey 

TELEVISION 
OPERATORS 

$105°_°wWEEKB> 

Must be experienced 
equipment. 

WILL YOU QUALIFY? 
Or Will You Be A 

"WISH -I- HAD -er "? 
Already there are 18 Telecasting Stations in Amer- 
ica. Programs are being broadcast. Television Re- 
ceivers are on sale. Tremendous progress has 
been made. The above facts are definite indica- 
tions that TELEVISION IIAS ARRIVEDI Now 
is the time to get in on the ground floor! Train 
for your future in Television in which you may 
earn $1500 to $7500 a year. . . A.T.I. is now 
training more men for Television than any other 
organization of its hind. There are many impor- 
tant reasons why. Just send the coupon . . it will 
bring you details on what may be the greatest ou- 
portunity of your life. 

AMERICAN TELEVISION INSTITUTE 
433 E. Erie St., Chicago, Illinois, RN 1038 

Gentlemen: Please send me your Television book, 
literature, and complete details. It is understood that all this is free. No obligation. Nothing to pay. 

Name Age 

Street 

'ity State 

RADIO NEWS 

RADIO PHYSICS COURSE 
by Alfred A. Ghirardi 

(Continued front last month) 

Energy can be transmitted from one 
place to another by only one of two gen- 
eral means ; either by a wave disturbance 
travelling through a medium which does 
not itself move as a whole, or by the mo- 
tion of corpuscles of matter from some 
source (as illustrated by the case of buck- 
shot issuing from a shotgun). According 
to the wave theory, an electromagnetic dis- 
turbance travels in the former way, by a 
wave motion through the ether. Accord- 
ing to the emission or corpuscular theory, 
electromagnetic disturbances are propa- 
gated by invisible rapidly moving particles 
whose size varies with the frequency. As 
it is impossible for most minds to think of 
waves without a medium to carry the wave 
motion, it has been supposed that a hypo- 
thetical ether exists in all space, this either 
serving as the medium to carry the wave 
motion. If the wave theory is upheld, then 
it must be assumed that all points on a 
surface through which an electromagnetic 
wave is passing, energy is uniformly and 
continuously distributed. If the corpuscu- 
lar theory is upheld, it must be assumed 
that the energy is distributed discontinu- 
ously in isolated bundles or quanta, being 
concentrated at points. At the present time, 
many facts do not find an adequate expla- 
nation in the simple wave theory and the 
quantum theory does not satisfactorily ex- 
plain all observed phenomena associated 
with all types of electromagnetic waves. 
It seems probable that a combination of 
parts of the two theories will explain the 
observed facts more satisfactorily. The 
wave mechanics theory, which attempts to 
reconcile the conflicting views of these two 
theories, is rapidly gaining popularity. In 
this, it is assumed that in every mechani- 
cal system electrons are accompanied by 
waves. In this bock we will speak of 
electrical and radio waves and also of 
bundles of energy or quanta, when dealing 
with the propagation of electrical energy 
from the radio transmitting aerial to the 
receiving antenna. 

The exact nature of the little bundles of 
energy is not yet positively known but it 
has been definitely established by a series 
of extremely delicate experiments per- 
formed by Professor R. A. Millikan, that 
a quantum shot off from an electron whose 
orbit lies close to the atomic nucleus is 
larger than a quantum that is radiated 
from an electron rotating in a larger orbit, 
further away from the nucleus. It is also 
known that the frequency of emission, that 
is, the number of groups or clouds of 
quanta shot off per second from electrons 
rotating in the inner orbits, is greater than 
the frequency of emission coming from 
electrons in the outer or larger orbits. The 
reason for this may be easily understood 
by remembering that the frequency depends 
entirely on how long it takes the electron 
to travel back and forth over its path. The 
shorter the path of the electron, the sooner 
it completes a round trip and is ready to 
start over again, and the more closely the 
outgoing streams of energy follow the pre- 
ceding ones, i.e., the higher the frequency 
and the shorter the wavelength. 

(Continue your study next month) 
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What a bargain! In Ght- 
rardi's co you get the 
equivalent of 36 radio 
books for the price of one. 
You get the plete ci- 
tnce of RADIO -with Elec- 
ricity. Sound, Television 
and Cathode -Ray Tubes - 
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Motor- Driven Antenna 
' (Continued from page 19) 

used on all the wooden surfaces. Stove - 
bolts and heavy wood screws were used 
for all of the construction. Lubricating 
oil can be used on the meshing gears at the 
top of the main pole, but if properly 
painted this may not be necessary. 

Since the rotating array was to be a 
permanent part of my rig I had to give 
some thought to the preservation of that 
part of the main pole embedded in the 
ground. I wrapped upholsterers tape on 
the bottom of the pole as a preservative, 
forming a wick on all four sides extend- 
ing from the bottom to about one foot 
above ground. The tape was folded over 
and tacked down, making sort of a tube 
duct. Before filling in the earth around 
the pole I soaked the tape in creosote, and 
after filling in I used a small "squirt -gun" 
to pump more creosote into the ducts to 
fill the wicks. The tape absorbs the creo- 
sote, and protection is thus afforded the 
pole. I plan to apply the creosote to the 
wicks about every six months. 

I erected the mails pole at the rear of my 
residence, as shown in the illustration, us- 
ing the roof angle of the house as a means 
of bracing the main pole. Actually only 
about fifteen feet of the main pole is free 
to move with the wind. I used several guy 
wires to strengthen the main pole, but they 
are not absolutely necessary as the movable 
array is very well balanced. When it is 
not possible or convenient to mount the 
main pole against a part of the house or 
building I would suggest that the corn- 
pleted structure be very well guyed with 
heavy wire, preferably at about one -third 
and -two- thirds of the main pole height 
above ground. This is necessary due to 
the weight of the entire top structure. The 
weight of the header is about 20 to 25 
pounds. 

After the main pole was erected and in 
place I used a temporary pulley to raise the 
"header" to the top of the pole. Two eye- 
bolts in the main pole (one 6" from the 
top, the other 2'0" from the top) were used 
to receive a three foot heavy rod. This rod 
was bent at the top in a V shape, and was 
inserted in the eye -bolts for the raising 
process. It was later removed when the 
"header" had been permanently mounted. 
The eye -bolts were left in for possible fu- 
ture use. 

After the "header" had been attached I 
connected the lead -in wires to the antenna 
rods and loading coils. The feeder was 
left in a loose loop, and was connected to 
the main pole about three feet below the 
top of the main pole. Sufficient slack was 
thereby allowed to permit one full revolu- 
tion of the antenna unit on the "header." 
After one full revolution it is necessary 
to stop, and reverse the motor to obtain 
other desired directions. Some type of in- 
dicating device was therefore needed to 
show the exact position of the directional 
array. Such a device should be located in 
the radio shack for convenience. 

After quite a bit of experimentation I 
decided upon a mechanical indicating de- 
vice. The vertical drive shaft on the main 
pole makes 12 revolutions for each corn- 

plete revolution of the antenna "header." 
I attached one end of a piece of copper 
dial cable to this vertical drive shaft, and 
then brought the dial cable through copper 
tubing into the house and directly to my 
shack -a distance of about twelve feet. I 
fastened a plumb bob to the free end of 
the dial cable (in the shack) and then 
marked a position scale on the wall of the 
shack to correspond with various positions 
of the antenna "header." The exterior end 
of the dial cable was wound around the 
drive shaft. As the shaft turns the plumb 
bob on the other end of the dial cable 
travels up and down a distance of about 
three feet for the compass circle of 360 
degrees. An illustration of this gadget is 
shown. All motor starting and reversing 
switches are located on a panel in the 
shack. 

As to cost and obtaining parts, I think 
this type of directive array can be con- 
structed very economically. The automo- 
bile hub, ring gear, starter gear and iron 
plate were obtained completely assembled 
for about $12.00. The cost of shafting, 
with all necessary couplers, amounted to 
$4.00. Used awning gear boxes were ob- 
tained for only $2.50. The 6" x 6" main 
pole cost approximately $12.00. A suitable 
driving motor can be obtained for $5 or 
less. The antenna radiating rods will be 
an additional cost, depending upon the type 
desired. 

I have used this type of rotating device 
for some time now and have found it very 
practical and faultless in operation. Al- 
though I use it for transmitting I find its 
greatest use in receiving DX. By merely 
rotating the antenna I can get selectivity 
far greater than I could expect from any 
make of receiver. 

My 800 watt rig has put out a good sig- 
nal with this type of antenna. It uses 2 
250T's in the output, driven by T55's ; a 
47rtal and 801 buffer -doubler complete the 
tube line -up. 

This type of rotating device can also be 
used with any kind of close- spaced array 
antenna system, it being only necessary to 
alter the dimensions of the 2" x 4" mount - 
ing pieces which are attached to the mov- 
able "header." With reasonable care in 
construction I believe any ham can enjoy 
a really selective directional antenna array. 

The most important work that the array 
accomplishes is to receive weak, badly 
QRM'd signals. The old adage, "You 
can't work 'em, if you can't hear 'em" still 
holds true. By swinging the array towards 
the incoming signal, the interfering signals 
drop down further and further and some- 
times even completely out. Meanwhile the 
station you want to hear comes up out of 
the background noise until it seems that 
it is the only signal on the band. The 
advantages of this have been so marked 
that I have been able to work stations I 
have only had the luck to work when one 
or more of the interfering stations were 
off the air. It has increased my dx quota 
over a 1000% since its erection. 

-OH 
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A Ham Takes a Radio Vacation 
(Continued from page 29) 

ing "Hello" to him and that we were on 
our way up to Pike's Peak. The rest of 
the trip was made without any mishaps or 
undue excitement, except for a snow storm 
which we encountered at the Half Way 
House. That, to us, was something in the 
middle of July. On reaching the summit 
of the Peak, we found the temperature to 
be down around 28° and that we were 
above the clouds. Our descent was really 
more thrilling than the ascent due to the 
extreme caution necessary in going down. 

Most of the time, in sections, low gear 
is used as well as the brake. We reached 
the base of the Peak around 5 :00 o'clock 
in the afternoon. We went on to Denver 
that evening, where we spent the night. 
We found Denver to be a very beautiful 
city, living up to its well- earned name of 
one of the spots that Americans should see. 

The next morning we left Denver and 
headed for Salt Lake City, as our goal, 
which we made that evening. One of the 
first passes of great interest is the sum- 
mit of Lookout Mountain, at an elevation 
of over 7,700 feet. The next thrill we en- 
countered was the summit of Berthoud 
Pass on the Continental Divide; elevation 
11,305 feet. Our next pass was the sum- 
mit of Rabbit Ear Pass at an elevation of 
9,985 feet. There are a number of other 
passes of interest along the route to Salt 
Lake City which are anywhere from 6,000 
to 9,000 feet high. 

Leaving Salt Lake City the next morn- 
ing on U. S. 40, we headed for the Great 
Salt Desert, which has the appearance of 
a vast spread of snow. The highway is 
perfect, and it took a very short time to 
make the town Windover, 134 miles from 
Salt Lake City. There we changed our 
route from U. S. 40 to U. S. 50, which 
we took to Carson City and spent the night 
there. 

The next morning we left Carson City 
and were in view of the Sierra Nevada 
range, with snow capped peaks in the dis- 
tance. We arrived at Sacramento, Cali- 
fornia, slightly after 12 o'clock. From 
Sacramento our trip to Oakland was made 
without any mishaps except the expense of 
87 cents for crossing a small river. It only 
cost 50 cents to cross the Oakland Bay 
Bridge, which is many times longer. 

Driving over to Berkeley, my first call 
was to W6ITH, whom I called by tele- 
phone, making arrangements to meet him 
that evening around 7 :30 p.m. After set- 
tling the family in a comfortable cottage, 
W6ITH appeared and we went up to his 
QRA, which is one of the highest points 
around Berkeley. Reg's home is situated 
on a peak overlooking about everything in 
the Bay Country. We had heard much 
about Reg's layout on top of the mountain, 
as well as his extensive antenna system 
which amounts to around 15 acres of di- 
rective antennas, all terminated into the 
transmitting room and controlled from the 
operating desk by selectors, which select 
any one of the various rays at will. 

Reg is a very interesting person and his 
equipment everything that we expected, and 
more. All of the equipment he uses at 

6ITH he constructed himself. It is just 
about the most complete and most unique 
amateur station that I have ever had the 
pleasure of visiting. 

On the morning of July 11, 1938, we 
again went up to 6ITH's QRA, taking pic- 
tures and visiting with the XYL. On leav- 
ing 6ITH's QRA we went through the Uni- 
versity of California grounds. We were 
directed by radio through W6ITH's 20 
meter transmitter. Using my 10 meter mo- 
bile transmitter in the car, we worked two - 
way radio throughout the grounds of the 
University of California, and had all of 
this section described to us by 6ITH. We 
were directed by the shortest route over the 
Oakland Bay Bridge, and San Francisco 
Bridge. Contact was maintained with 
6ITH the entire trip over the bridge. Near 
the center of the bridge we had the pleas- 
ure of viewing the new man -made island 
for the 1939 World's Fair to be held in 
San Francisco next year. Some of the 
buildings are up 'and the Fair seems to 
be on its way to great success. We have 
hopes of seeing it next year. While finish- 
ing the trip over the bridge we were still 
in contact with W6ITH and were directed 
to U. S. 101, where we bid him 73's and 
thanked him for his courtesies and hoped 
that he would come to Chicago to see us 
during the convention. 

Leaving San Francisco. On U. S. 101 
we came through Santa Clara, then to San 
Jose. At San Jose we had the pleasure of 
a visit with W6SQI, Doc Farhney, and 
talked to him on the 10 meter band. Our 
visit with 6SQI was very short and very, 
very pleasant. After having talked over 
old times we went on our way to Paso 
Robles, where we spent the night. 

Leaving Paso Robles on July 12th, we 
arrived in Santa Maria, California, and on 
driving around a section of the town we 
saw quite an antenna mast on which were 
affixed the call letters W6ASK. There we 
met Cliff and his XYL. W6ASK has a 
very nice transmitter and also a nice 10 
meter mobile installation. 

Leaving Santa Maria we were in con- 
tact with W6ASK for some miles outside 
the city with the 10 meter transmitter. We 
arrived in Santa Barbara, California, 
around noon, and visited with W6NCT and 
W6PIG, one and the same. W6NCT is 
an old -time friend of mine, having worked 
him many times. 

From Santa Barbara we drove to Canoga 
Park on the outskirts of Hollywood. Vis- 
ited W6CNE, but did not find him home. 
Had the pleasure of viewing his trans- 
mitter and his automobile, which held the 
10 meter mobile unit. Roy's layout is ex- 
ceptional, due to the fact that it is also lo- 
cated on one of the highest hills in that 
section of the country, having rotary beams 
and various antenna arrays at his com- 
mand. He is located away from the con - 
jested area, which makes for fine radio. 

Leaving Canoga Park we went to Holly- 
wood, viewing the various things that are 
often seen in the movies. We arrived in 
Los Angeles shortly after 5 :30 p.m. 

From Los Angeles we drove to South- 
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gate, California, where I visited with my 
aunt, Mrs. Bessie McGee, whom I had 
never had the pleasure of meeting. In 
Southgate, where we stayed, we made the 
following contacts : W6CRZ, W6MHY, 
W 6CER, working those stations on 10 and 
on 5 meters. 

The evening of July 13th we drove out 
to Long Beach, California, and called 
W6AM and made radio contacts from 
downtown Long Beach to Don's QRA, 
where again I had the pleasure of seeing 
one of the most extensive curtain antenna 
arrays ever used by anyone in an amateur 
station. In fact, I still have a crick in my 
neck from looking up in the sky at the 
antenna and meter wires running in most 
every direction. I believe that Don has had 
experience on most of the antennas that 
are of any value. In fact, he has an an- 
tenna array for just about every direction 
on the great circle. Saw his new trans- 
mitters that are under - construction, and 
also the very nice lineup of RME69 re- 
ceiver, DB20 and the 5 -10 expander for it. 
Our visit with W6AM was very short but 
very interesting and we hope to see him 
again soon and have a longer stay. He 
had many interesting things to tell about 
the experiences he has had, particularly on 
the high frequencies. 

We spent a very interesting evening with 
W6NTX in Los Angeles, and made one of 
our first Chicago contacts on 20 meters. 
We contacted W9CPD of Elmhurst, Illi- 
nois, and had about an hour and thirty 
minutes of 100% QSO. 

Our visit in Los Angeles was only too 
short and we hope on our next trip out 
that we will be able to spend more time 
visiting many more of these fellows we 
contacted on the various bands previous to 
our trip to California. Our trip from Los 
Angeles to San Diego was made at what 
you might call very slow speed. We took 
in the sights along the beach and the high- 
ways which wind in and out along the Pa- 
cific Ocean to San Diego. In San Diego 
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we had the pleasure of visiting W6MHL, 
W6LYY, and W6JRM at La Mesa, Cali- 
fornia. 

All of these fellows have fine business 
transmitters and antenna systems. W6LYY 
has a rotary beam operation and maintains 
schedules with PK6XX, the New Guinea 
Expedition. W6JRM, at La Mesa, has a 
very excellent 10 meter rotary beam, with 
two generators and one reflector. 

On leaving San Diego, our trip to El 
Centro was made without mishap. How- 
ever, arriving at El Centro we found the 
temperature to be 112° at high noon. From 
El Centro we went through the Great Des- 
ert of California and the temperature was 
122 °. We kept the car cool with dry ice. 
The idea was conceived by a friend of 
mine who has traveled through the coun- 
try before. He put dry ice in the front of 
the car, opened the ventilator slightly and 
lowered the rear windows a bit. This gives 
circulation of air over the dry ice and 
lowers the temperature in the car. 

We obtained the dry ice in El Centro, 
California, from a service station in a 
garage where the ice is kept for tourist 
use. The dry ice is sawed with a regular 
wood saw. We used some 15 pounds of ice, 
which costs 12c a pound. However, the 
ice will last most of the day ; in fact, it 
still was serviceable well up in the night. 

We arrived in Yuma, Arizona, late in the 
afternoon and headed for Tucson, which 
we made around midnight after passing 
through a severe sand and rain storm. We 
continued driving for the rest of the night, 
and we arrived in Demming, New Mexico, 
around noon the next day. There we vis- 
ited with WSFPC, Dan Thistle, whom we 
had worked on 10 meters many times. 
From Demming, New Mexico, our trip to 
El Paso was made by late afternoon. 

From El Paso we drove to Van Horn, 
Texas, where we spent the night, and left 
there the next morning early- around 4 :00. 
From Van Horn, Texas, we drove through 
to my home town of El Campo, some 670 
miles, arriving home around 8 :00 p.m. The 
old hometown of El Campo is located 
some 72 miles southwest of Houston on 
U. S. 96. The name "El Campo" is an old 
Spanish name meaning "The Camp," which 
was founded a number of years ago by a 
railroad company putting a line through 
that section of Texas. 

On arriving home our 20 meter fone was 
found to be in good order where it was 
shipped previous to our trip to the West 
Coast. The rig was set up and put in 
working order. Our first antenna used at 
home was a long wire antenna around 550 
feet in length. Later a "V" beam, 137 feet 
per leg, was put up, which worked very 
fine. This same antenna was used on a 
vacation last year. The second day of our 
operation on the portable 20 meter trans- 
mitter tough luck was experienced by the 
fact that both the high voltage transform- 
ers were burned badly in the secondary 
winding, so operations had to close down 
for some two days. During that time we 
used W5AHK's transmitter, whom you 
have probably heard many times on the 20 
meter band. Our visit with WSAHK, Mil- 
lard and Sally, was thoroughly enjoyed as 
well as the courtesy of using his trans- 
mitter. 

One of our most interesting contacts 
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was with W9NLP, W9TIZ, W9QEA, 
W9WZE, and W9TLO. Our contacts 
lasted around one hour and a half, when 
we went round and round about the trip 
and found out all the news about the old 
Windy City. The 20 meter transmitter was 
repaired by taking the transformers apart 
and taking certain sections of the burned 
winding out and bringing out new leads, 
and we had some 375 v. of d.c. output out 
of each of the power supplies. This 20 
meter transmitter worked with limited 
power at about 40 watts. The line -up, con- 
sisting of 6L6 -RK49 pair of RK49 final, 
being modulated by VG73 microphone 6G5, 
6F5, 6F6G and a pair of 42's in Class AB. 
The receiver was a Hallicrafter Skycham- 
pion. The following stations were con- 
tacted on 20 meter phone from El Campo: 
W9UAK, W9MVT, W9NLP, W9TIZ, 
W9SJX, XE1LK, W9RNV, W9BHO, 
W4FKL, VE3SM, W9UVW, W5AXP, 
W9JDO, W9BG, W9IPS, W8MGP, 
W4BPG, W9CGT. 

Leaving radio for a short time we made 
a trip to the Texas Gulf Sulphur Company 
mine, located some 28 miles from home. 
The one thing in mining sulphur is the 
device with which the sulphur is brought 
out from under the ground. The mine 
looked much like an ordinary oil field, 
having derricks on the same order. A hole 
is drilled in the ground, the same as an oil 
well, and several cases are inserted, one 
beside the other. After the sulphur strata 
is reached, these casings are connected to 
super- heated steam pipes coming from a 
main central power plant. Super- heated 
steam is forced into the ground and the 
high pressure forces the melted sulphur up 
through the casing and pipe line to the sep- 
arator, where the impurities are taken out 
-oil and elements other than sulphur - 
from which it goes to the vats, where the 
hot sulphur is cooled. These vats are on 
the order of large frame buildings, ap- 
proximately 80 feet in height, some three 
blocks long by three blocks wide. It takes 
several clays, and up to weeks, for sulphur 
to cool, which forms a very hard rock -like 
substance. At the time we visited the 
mines there was some six or eight of these 
blocks already formed. The sulphur is 
blasted and picked up by steam shovels, 
being loaded on gondola cars for shipment. 
Of course, sulphur has a number of uses 
in the manufacture of automobile cars, 
used in connection with the process, and 
manufacture of medical supplies, insula- 
tion, etc. 

The Texas Gulf Sulphur mine is claimed 
to be the largest in the world. A number 
of fine pictures were taken of the sulphur 
deposits on top of the ground, the loading 
of it, as well as a number of samples being 
brought back for souvenirs. After spend- 
ing nine pleasant days with the folks at 
home, we headed the old V8 north, coming 
through Houston, Texas, and heading for 
Texarkana. There we visited with W5BDB 
of signal squirter fame and W5AXP, 
whom we had worked from our portable 
station in El Campo, Texas. From Texar- 
kana we drove to Hot Springs and, on 
driving down the main section of the city 
there, had quite a coincidence occur, seeing 
two of our old friends from Chicago, 
Mr. and Mrs. Fleming, walking down the 
street. After greetings, we located a very 
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fine cottage and located the family. Mr. 
and Mrs. Fleming and myself went down 
to the Chamber of Commerce radio sta- 
tion, KTHS, and met an old friend of mine, 
W9MHZ, who is Doug Fleming, son of 
Mr. and Mrs. Fleming, announcer on 
KTHS. After a short stay in the studio 
we looked over the transmitter. After vis- 
iting the transmitter, we were on our way 
back to the studio and visited until the end 
of the day's program at midnight. The 
next day we looked up two of my uncles, 
who were living in Hot Springs, had lunch 
with them, and were on our way after say- 
ing "S.K.'s" and "73's," for the old Windy 
City. The trip was made without any un- 
usual events, leaving the radio off most of 
the time outside of the broadcast band. 
Without the use of the radio in the car, 
the 10 and 5 meter transmitters, the trip 
would not have been the pleasure that it 
was, since many of the people which we 
had the pleasure of meeting would not 
have been contacted. So, I say, for a first 
class vacation, take your radio with you. 

Technical Review 
(Continued from page 24) 

casting and its function in the preserva- 
tion of democracy, also C. B. Jolliffe dis- 
cusses the 1938 international telecommuni- 
cation conferences of Cario. There are 
articles on television and amateur radio. 

THE RADIO ANTENNA HANDBOOK, by the 
Technical Staff of Radio, 112 pages. 
Price $0.75 U. S. A., elsewhere $0.85. 
Size 6 x 9 inches. Published by Radio, 
Ltd., 7460 Beverly Blvd., Los Angeles, 
California. 

This book has been prepared to cover 
the complete antenna problem for the 
amateur and others concerned with an- 
tenna installations for the high- frequen- 
cies. Many graphs and diagrams are 
included. Chapters are devoted to Di- 
rective Properties of Antennas, U.H.F. 
Antennas, and Directable Arrays. 

THORDARSON ELECTRIC MANUFACTURING 
Co., 500 W. Huron Street, Chicago, Illi- 
nois. 

A nicely prepared catalog which de- 
scribes in detail the new line of Thor - 
darson amplifiers. Models are listed 
from 8 to 60 watts output. Technical 
data accompanies the description for 
each sound system. Copies free to 
sound engineers, servicemen, and in- 
terested readers in P.A. equipment. 

THE RADIO NOISE REDUCTION HAND- 
BOOK, 44 pages. Price 35 cents, size 6 x 9. 
Published by Radio, Ltd., 7460 Beverly 
Blvd., Los Angeles, California. 

Here is a practical compilation on radio 
noise suppression, types of interference, 
suppressing noise at its source and chap- 
ters on noise balancing systems, limiting 
circuits, and other information that will 
be appreciated by anyone interested in ra- 
dio. 
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MINICAP 
The Latest Development 

in Dry Electrolytics 

Order through your jobber 

SOLAR MFG. CORP. 
599 -601 Broadway, New York City 

Complete catalog sent on request 

HANDY RECORD FILE 
Holds fifty 10 

or 12 inch discs. 
Keeps them separ- 
ated by cloth -cov- 
ered dividers. De- 
signed to fit into 
smallcorners.Sec - 
tions are number- 
ed and index card 
provided so that 

any disc can be quickly se- 
lected. Simple, attractive, 

well built. 10 x 14%' $3.95. Two for $7.50. 

HAYNES- GRIFFIN 
373 Madison Avenue,New York City 

Write for Catalog of 
Phonograph and Record Accessories 

biggest 
opportunities 
still ahead 

In a decade radio has become a 
giant industry. The opportunities 
created are being enjoyed by 
trained men. The International Cor- 
respondence Schools Radio Course, 
prepared by leading authorities 
and constantly revised, WILL MAKE 

YOU A TRAINED MANI A fascinating 
book - FREE. 

'INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 8280.U, Scranton. Penna. 
Send me- free -information on subject checked: 

Radio p Radio Service Man 
Radio Operator 0 Electrical Engineer 

Name 

Address 
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Cameras & Equipment 
New, used and reconditioned. All 
makes and models at lowest prices. 
Projectors, lenses, supplies, etc. 
Liberal trade -in allowance. 10 -day 
free trial with money back guaran- 
tee. 
Now ready! New 48 -page "Carnival 
of Cameras" catalog, BM. 

SEND FOR IT TODAY 
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THE Easiest WAY 
THE Quickest WAY 
THE Soundest WAY 
TO LEARN CODE . 

THE CANDLER WAY! 
Thousands upon thousands of 
operators- amateurs and com- 
mercial 
to their 

awn proved 
satisfaction that own 

the CANDLER SYSTEM for 
learning code is the easiest, 
quickest and soundest meth- 
od. udirecte 

spend acce when the 
CandlerSystem gi l give ve you week. real 

Candler teaches you 
more 
the proper fundamentals, sound consciousness and 
mental coordination and i a 
short time you find yourself 
receiving code as easily as 
you read print, and copying 

words ords behind with- 
out conscious strain or ef- 
fort. 
Send 

Facts" today. explaining 
the CANDLER SYSTEM. n 
containing many helpful 
ints on ode. There Is no 

obligation. 

CANDLER SYSTEM CO. 
Dept. N -10, ASHEVILLE, NO. CAROLINA, U.. S. A. 

tr 
0 0 ..._ stiC6ì 0 í? 

and only 

$895 
Buys this new 
Universal 
Push Button 
TubeChecker 

SEE IT 

AT YOUR 
JOBBER 

MILLION 
Direct Push Button Test A New Easy Reading 

Seale Tests all Standard Tubes New Precision 
Desi3n Looks Like a Million 

Outstanding in performance, precision and de- 
sign. Universal for all tubes. Direct "push button" - 

readings. WRITE FOR LIST 

MILLION RADIO AND TELEVISION LABS. 
577 N. Union St. Chicago, III. 

WRITE 
For catalog #40 . most complete QUALITY 
line of low, medium and high power transmitting 
and receiving condensers and accessories. 

THE ALLEN D. CARDWELL 
MANUFACTURING CORPORATION 
83 PROSPECT ST., BROOKLYN, N. Y. 
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Looking Ahead to Television Occupations 
(Continued from page 44) 

studio and the actors. These men must 
be skilled electricians capable of handling, 
shifting, and controlling illumination in any 
desired fashion. There will be the micro- 
phone or sound men in the studio who will 
place and control the microphone supports 
or booms which hold the microphone close 
enough to the actors to pick up speech or 
music, while still keeping the microphone 
outside of the field of view of the camera. 
Here men with steady hands, quick re- 
sponses, and a cool way of working effec- 
tively will be required (particularly in the 
stress of high -speed operations during the 
studio performance). In the control rooms 
of the studio, there will be sound- control 
men and picture- control men who will han- 
dle respectively the quality of the sound 
and the picture which is being transmitted. 
These men will be technically trained, 
probably as junior engineers, and they 
must have quick responses, good judgment, 
and manual skill in getting the picture and 
sound results which will best please the 
audience. 

Sometimes, the television transmissions 
will be from sound -motion -picture film 
which has been previously made. For ex- 
ample, a film newsreel may be transmitted. 
This requires that there shall be projec- 
tionists who will handle and project the 
film on the television pick -up whereby it 
is sent to the audience. Here too there 
will be necessary film -sound control such 

and film -picture control men who will care- 
fully monitor the transmissions. 

Camera Men 
The television -camera men will consti- 

tute a new profession as well. These men 
handle the television pick -up or "camera" 
which is trained on the action and care- 
fully and continuously focussed. The re- 
actions of these camera men must be in- 
stantaneous, they must work with perfect 
coordination in groups where several angle - 
shots of the same scene are to be trans- 
mitted, and they must be resourceful and 
artistic in their pictorial sense. It should 
be remembered that the television broad- 
cast cannot be altered after it is trans- 
mitted. The first transmission to the au- 
dience is the last transmission, in general, 
and there is no opportunity to rectify er- 
rors or limitations by a succession of 
"takes" (as is commonly done in present - 
day motion -picture production). Accord- 
ingly, the job of television- camera men 
will be exacting and important. 

The television- camera men in the studio 
will be a part of a larger group, for it is 
clear that the outdoor television pick -ups 
will require the services of men of similar 
qualifications and perhaps as great re- 
sourcefulness to meet the multitude of corn- 
plicated, partly unforeseeable, and some- 
times uncontrollable conditions to be en- 
countered in outdoor jobs. The outdoor 
camera man will necessarily be of some- 
what the same type as the present success- 
ful newsreel camera man who can meet an 
emergency promptly and effectively. 

Since a fair portion of television pro- 
grams may be, as stated above, from film, 
it will be necessary to film program mate- 

rial, recording both picture and sound in 
the same way as now done by the motion - 
picture studios and . newsreel companies. 
This will lead to a demand for film camera 
men, sound recordists, editors, cutters, and 
other men of the types found in the mo- 
tion- picture studios of today. The demand 
in these fields may develop fairly rapidly 
as the program "hunger" of television 
broadcasting rapidly increases after its 
commercial inception. 

Television Service Men 
Still considering work of primarily 

technical nature in the television field, it 
is clear that the television receivers of the 
future must be installed correctly and kept 
in good operating condition. This requires 
the existence of a good -sized group of tele- 
vision service men. Such men must be 
familiar with the circuits of television re- 
ceivers, their operation, the testing of the 
receivers for faults, the location of the 
faults and their correction, and the best 
method of installing and maintaining the 
receiver in the home. The public response 
to television will depend in sonne measure 
on the skill, honesty, and diplomacy of 
these service men, particularly during what 
may be the more or less difficult early days 
of commercial exploitation of television. 

Related Activities 
Governmental regulation of radio broad- 

casting, as at present, will lead to the need 
for a number of radio supervisors in the 
various districts of the country charged 
with the inspection and supervision of the 
operation of the stations to determine that 
the Federal regulations are observed and 
to report on matters of service to the Fed- 
eral Communications Commission. Fur- 
ther, the staff of the Commission will nec- 
essarily include engineering and legal ex- 
perts in the new field of television. Those 
interested in entering the Government serv- 
ice may find openings of this sort congenial 
in the future. - 

There will necessarily be a considerable 
number of related or adjunct activities to 
those mentioned above in related fields. 
For example, once television broadcasting 
is carried out on a nation -wide scale, it 
will be necessary that - the programs, in 
part at least, be syndicated or carried by 
wire or radio. If wire methods are used, 
the "coaxial cable" will likely find con- 
siderable application. The construction of 
such cables, their installation, their opera- 
tion and maintenance will then form one 
of the fairly extensive activities of the 
Telephone Company with the creation of 
a corresponding television -cable staff. To 
the extent that radio -relay methods of 
syndicating network programs are used in 
the television field, there will have to be 
established a radio -relay staff, consisting 
of engineers, maintenance men and the like 
to keep the connecting links in perfect op- 
erating condition. 

Opportunities for Writers 
Leaving the field of technical television 

occupations,- it is evident that there may 
exist a bewildering multiplicity of oppor- 
tunities for persons of the necessary orig- 
inality, energy, and application. Programs 
cannot be started until there are authors. 
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Since the television lookers may be prac- 
tically insatiable in their demands for pro- 
gram material, it will tax the inventiveness 
and strength of the authors to the utmost 
to supply the steady flow of interesting and 
usable material for the television programs 
of the future. The material prepared by 
the authors will, in some instances, require 
revision or adaptation by re-write men or 
script tnelt who will have to be high -speed 
literary lights of special ability to meet the 
instant and considerable demands of the 
program staff. 

Directors, Actors, Musicians 
The casting and production of the pro - 

grams will require a number of persons, 
including, of course, directors who will 
know how to build up, rehearse, and pre- 
sent television programs. These men can 
be drawn partly from the legitimate or 
"little" stage and the motion- picture 
studios. In part, however, they will have 
to he trained at dramatic schools which 
may be established for the purpose. 

At this point there is reached what may 
be the most serious television demand of 
all, namely, the demand for qualified 
actors. By "actors" are meant all those 
appearing before the television camera 
and microphone including musicians, an- 
nouncers, dramatic and comedy characters, 
commentators, vaudeville actors, lecturers, 
interviewers, and the like. It must be re- 
membered that we do not as yet know just 
what are the desirable qualifications for a 
television actor. The nature and psychol- 
ogy of the home audience, the limitations 
and opportunities of home presentations, 
the technical capabilities and restrictions of 
the television screen, and the general 
economic problems of television will all af- 
fect the suitability of a given person as a 
prospective television actor. Since only a 
minor fraction of the aspirants will please 
the radio public, it follows that a great 
number of applicants will be necessary to 
meet the situation. However, the career 
of a television actor will be appealing to 
many and, in spite of the long odds against 
the individual, it is likely that there will 
he intense competition from a horde of ap- 
plicants for these openings. Probably those 
who have been adequately trained and have 
had successful experience in somewhat sim- 
ilar fields will stand the best chance of 
successfully entering this new field. 

A considerable number of studio open- 
ings will necessarily exist in the television 
field, for example, jobs for carpenters, 
scenic painters, set artists or designers, 
costume experts, wardrobe mistresses, 
make -up men, historical- research special- 
ists (who will see to it that no historical 
inconsistencies or inaccuracies are present 
in the performance) and the like. Such 
openings will increase only rather slowly 
in number as time goes on, since it is likely 
that the full development of the television 
field as a branch of the art of the stage 
will take a generation or more because of 
the many and novel problems which are 
involved. 

Caution! 
One final word may be in order in the 

form of advice to the person who is think- 
ing of entering the field of television. Don't 
push and run -walk ; and watch where you 
are going. Speed in rushing into the field 
will not be nearly so helpful as first know- 

ing where your abilities lie, cultivating 
those abilities by training in fields similar 
to television, and then everlastingly stick- 
ing to the job of perfecting your talents 
and their application once you have entered 
the television field. Remember that tele- 
vision success will come rather as the re- 
sult of a prolonged marathon of effort than 
from a brief gold -rush of enthusiasm. 

[Reprinted by the courtesy of Occupa- 
tions, the Vocational Guidance Magazine 
for April, 1938. (Copyright 1938.)] 

Questions and Answers 
(Continued from page 46) 

impulses and the noise limiter therefore 
becomes less effective because, while it 
still limits the peaks, the remaining 
noise may equal or exceed the signal in 
the remaining pattern and will be heard 
accordingly. 

R. F., Cleveland, Ohio: One or more 
companies have placed 10 -meter crys- 
tals on the market. Are they as satis- 
factory as the lower frequency crystals 
for amateur transmitters? 

Answer : Experience with these new 
crystals indicates that they have both ad- 
vantages and disadvantages. Their primary 
advantage lies in the fact that they save 
one or more doubler stages and therefore 
permit extremely compact layout for low - 
power transmitters. In fact a single tube, 
with its grid on ten and its plate on five, 
may constitute the entire r.f. end of a small 
transmitter. Their disadvantage is found 
in their tendency to drift in frequency, and 
the difficulty sometimes encountered in 
making them oscillate. On the whole they 
are a boon to the 5 -meter enthusiast who 
operates portable mobile, but for home rigs 
where small size is not an imperative fac- 
tor the use of lower frequency crystals is 
recommended. 

J. P. A., New London, Conn.: I have 
been hearing numerous rumors to the 
effect that the F. C. C. is going to ban 
modulated oscillators on the 5 -meter 
band. Do you know whether this is so? 
I am planning to build a 5 -meter trans- 
mitter of the modulated oscillator type 
but if crystal control is to be required 
I will change my plans accordingly. 

Answer : Such rumors as you mention 
have been circulating for the past two 
years or more and, so far as we have been 
able to determine, such action has been 
considered by the F. C. C. but no definite 
decision reached. In no case will crystal 
control be demanded, nor is it demanded on 
the lower- frequency bands. The only re- 
quirement the Government sets up in this 
connection is that signals be stable; they do 
not specify how it is to be accomplished. 
Even without orders from the F. C. C. 
there is a strong trend away from modu- 
lated oscillators among the 5 -meter hams 
and you will find that crystal control gives 
you many advantages over a modulated os- 
cillator- advantages well worth the slightly 
higher cost. 
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In 12 Weeks 

®1O 
at Coyne 

Quick, 
Easy Way 

by 
Practical 
Work on 
Modern 
RADIO, 
SOUND and 
TELEVISION 
Equipment 

GET OUT OF THE LOW PAY CLASS 
Send the coupon today and I'll send you details of 
how you can get into this growing field of opportun- 
ities by the quick, easy Coyne way in 12 weeks. 
"Learn By Doing" on a great outlay of radio broad- 
casting, television. talking picture and code equipment. 
Coyne methods make it easy to learn. First you are told 
how to do a thing -then you are shown --then you do the 
work yourself under expert instruction. You don't need 
Presiono experience or a lot of education. 

JOB HELP AFTER GRADUATION 
My Employment Department helps you get a part time 
.iolo to help pay living 
They also give you lifetime vemployment 

you are 
tfter'you 

graduate. To help increase your earning rcapacity after 

NW graduation l ncluded AT NOEXTRA COST. 
Training is 

MAIL THIS COUPON TODAY 
H. C. LEWIS, Pres., RADIO DIV.. Coyne Electrical School 
500 5. Paulina Street Dept. 76.3. Chicago, Illinois 

Send me your Big Free Book and details of your 
Plans" to help me get Coyne Shop Training. 

NAME 
ADDRESS 
CITY STATE 

w 000 workers: 

Write for this 
CATALOG -I Oc 

Be sure to write for 
this remarkable 100 
page catalog. 

u valuable information 
including the newest, 
latest ideas for wood 
workers. 

Wonderful. entertain- 
ing, healthgiving hob- 
by for bnsinesm n: 

also a profit aker 

for spare time. You 
n tart with a $1.98 

scroll saw outfit. 

T 
o 

HIS CATALOG contains the most complete list of wood. 
Sworking pplies in the world - 
tandard American woods cut-to- 

sine at bargain prices. Also rare 
imported woods, veneers, ply- 
woods. inlays, carved legs. mouldings. decorations special tools , hard -to -find ornamental 
hardware. scroll saw patterns, 
wood - finishing instructions, 
hany, many blue prints - tells 
ow to make venetian blinds at 

1 /3d store prices. Send 10e. 

Craftsman Wood Service Co. 
2750 S. Mary Street, 

Chicago, III. 

RADIO 
LOOKS 

AHEAD! 
Read about the radio of the future. Fictionized 
in a delightfully recreational manner. 

RADIO POWER 
in "The Man Who Lived Twice" 

RADIO IN SPACE 
in "Pirates of Eros" 

TAMING VOLCANO BY RADIO 
in " "Secret of the Ring" 

All in the Great November Issue of 

ZJMO 
1- STORIES 

NOW ON SALE NEWSSTANDS 
WISIEmszammomumiul 
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Rate I5c per word. Minimum, 10 words. 

CORRESPONDENCE COURSES 

USED Correspondence Courses and Edu- 
cational Books sold or rented. Inexpen- 
sive. Money -back guarantee. Write for 
Free Catalog listing 4000 bargains. 
(Courses Bought.) Lee Mountain, Pisgah, 
Alabama. 

PATENT ATTORNEYS 

INVENTORS . . Protect your rights be- 
fore disclosing - your invention to anyone. 
Form "Evidence of Obnception" ; "Sched- 
ule of Government and Attorneys' fees" 
and instructions sent free. Lancaster, All - 
wine & Rommel, 414 Bowen Building, 
Washington, D. C. 

PATENTS -Advice and booklet free. 
Highest references. Best results. Prompt- 
ness assured. Watson E. Coleman. Pat- 
ent Lawyer, 724 9th Street, Washington, 
D. C. 

WHAT to do with your invention? Free 
books tell all. Patent facts clearly ex- 
plained. 63 years' experience at your im- 
mediate service on easy budget low pay- 
ment plan. Write today for free copies of 
our booklets and "Certification of Inven- 
tion" form. C. A. Snow & Co., 7105 - Snow 
Building, Washington, D. C. 

PATENTS AND INVENTIONS 
WANTED 

INVENTIONS Commercialized. Patented 
or unpatented. Write Adam Fisher Com- 
pany, 278 Enright. St. Louis, Missouri. 

RADIO ENGINEERING 

RADIO Engineering, broadcasting, aviation 
and police radio, servicing, marine and 
Morse telegraphy taught thoroughly. All 
expenses low. Catalog free. Dodge's Insti- 
tute, Elm St., Valparaiso, Ind. 

MISCELLANEOUS 

ALL -WEATHER Coats.: Special offer All - 
weather Reversible Topcoat $5.00. (Regu- 
larly retail $9.50.) Guaranteed. Mutual 
Coat Co., 487 Broadway, New York. 

BE Your Own Boss ! Operate used -new 
clothing business from store, home, auto. 
2001: -300% profit. Everything furnished. 
Catalog FREE! V. Portnoy, 566 -F, Roose- 
velt, Chicago. 

HAM STUFF 

SELL or Trade : Thousand watt, 110 volt 
a.c. generator. Works on car. Harold Da- 
vis, West Jackson, Mississippi. 

VIBAPLEXES $6. New Bugs $9. Lyd- 
eard, 14 Temple, Mattapan, Mass. 

PERMANENT Magnets perfect for making 
velocity microphones, polarized relays as 
described in Radio News for May, 1938, and 
many other uses. J. L. McFarland, 507 
South Washington Avenue, Royal Oak. 
Michigan. - 

C. T. S. Air Conditioning Course, $2.95. 
Wacker, 3727 West 13th, Chicago. 

QSL's, SWL's, one color, 45c, two color, 60e 
hundred, postpaid. Samples. W1FTM, 268 
Piedmont, Waterbury, Conn. 

HI- FIDELITY public address 12" and 15" 
Magnavoxs, $5 to $20. Stamp brings list. 
W9UUN, 26101,2 Bowser St., Fort Wayne, 
Ind. 

SWL's, QSL's, attractive reply getting 
cards. Samples (Stamps). W- 8- E -S -N, 

,1827 Cone, Toledo, Ohio. 

SPECIAL RATES FOR READERS 
A special classified rate is now offered 
for readers (non -commercial) who wish to 
buy, sell, or exchange radio sets, trans- 
mitters or parts; 10 words for 50c. Extra 
words, I5c. Payable in advance. 
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National QSO Page 
(Continued from page 17) 

ANOTHER RADIOSTRICH 
Dear Sirs: 

At this time, with the very existence 
of amateur radio threatened by the en- 
croachments of commercials, we must 
all stick together in a fight to hold our 
frequencies, not argue and disorganize 
and lose our hobby just to provide a 
circulation -building feature for your 
magazine . . . C. Baker, W2KTF. 

Well, W2KTF, that is a funny way to 
put it, but perhaps you may know of a 
way that all hams can stick together and 
save their bands without anyone like 
ourselves calling the rotten ham condi- 
tions to their attention. Certainly noth- 
ing has appeared in QST! It seems a 
little paradoxical that you should expect 
us to fight for the hams and their bands 
and not have them read our magazine. 
If they do read our magazine -and fight 
for the bands -then without anything 
being done on our part, we do have cir- 
culation. After all, only a blind man 
could not sense that the ARRL builds 
circulation for QST. It is sort of like 
asking that the President refrain from 
opening his mouth because things are 
so bad that every one must stick to- 
gether and not argue, but fight for bet- 
terment. And specially must the President 
not get any votes (circulation). 

The main trouble is that the League 
apparently is NOT giving the ham the 
action he has a right to expect from his 
organization; and the hams are more 
interested in sniping at us than in keep- 
ing their bands. What if our circulation 
is increased? At least we do not force 
you to buy a magazine to join in the 
fight for the preservation of the ham 
bands. Our proposition is the same as 
your voting at the polls. All we ask is 
that you fellows get hep to what's going 
on, and make your own fight from 
within the League so that it will carry 
out the semi -public trust it has incurred 
with you. 

Everyone likes to snipe at the person 
who seemingly attacks what he has (for 
one reason or another) come to believe 
to be perfect, but sometimes when you 
sit back and consider, there have been 
cases where the "perfect one" has been 
wrong. We might be right, and at least 
you should present those facts wherein 
you think we are wrong. We do not 
know whether you care or not, but it 
might barely be possible that we had 
proof of our statements? A fair break 
to everyone is more American, isn't it? 

-THE EDITORS. 

Hams! 
This is your column! It is not censored and 
we do print controversial subjects. Write 
in your suggestions for the betterment of 
the League. Don't delay. You must fight 
for your bands. -The Editors. 

' 
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Complete Radio Engineering Course in 96 weeks. Bachelor 
of Science Degree. Radio (television, talking pictures and 
the vast electronic field) offers unusual opportunities for 
trained radio engineers. Courses also in Civil, Electrical, 
Mechanical, Chemical, Aeronautical Engineering; Busi- 
ness Administration and Accounting. Low tuition, low 
living costs. World famous for technical two -year courses. 
Those who lack high school may make up work. Stu- 
dents from all parts of the world. Enter September, 
January, March, June. Write for catalog. 1610 -8 College 
Ave., Angela, Ind. 

FASTEST WAY C ODE TO LEARN 
Easy, Fascinating, LEARN by EAR 

To Be a GOOD OP. 
The New All Elec- 
tric Master Tele- 
plex Code Teaching 
Machine is exactly 
what thousands are 
looking for. No ex- 
perience needed. 
Ideal for beginners - steps up WPM 
for ALL Ops. There 
is no guess work 

with Master Teleplex, because it records your 
sending in visible dots and dashes. You SEE 
and HEAR exactly how you are making your sig- nals. You learn code the way you'll be using it -by SOUND. Complete course included at no 
extra charge. Used by many schools for teaching 
code. Low cost easy terms. MONEY BACK 
GUARANTEE. Send now for booklet RN10, no 
obligation. Post card will do. 

TELEPLEX CO. 
72 -76 Cortlandt St., New York, N. Y. 

RADIO MATHEMATICS 
PRACTICAL BOOK FOR HOME STUDY 

Complete training in useful radio mathematics. Explains 
and interconnects simplified arithmetic and algebra with 
real everyday radio problems. Covers in detail every phase of 
radio work. Size: 81/2x11 in. Special price, only 50c, postfree. 
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HAMS! 
IDENTIFY YOUR 
EQUIPMENT! 
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.1O.1N X. OWNER %h, 

SEND us a nickel in coin or stamps for 
a metal tag similar to the one illus- 

trated, but with YOUR name and YOUR 
call letters. Up to 3 to a customer at a 
5c piece each ! If you subscribe to RADIO 
NEWS at the same time, you will receive 
three free of charge. They're lust the 
thing to attach to your xmtr or rcvr to 
give it that commercial touch. 

Fill the coupon and be sure and print 
your name, address and call letters clearly 
so that we won't make any mistakes. 

Horn-Tags, c/o RADIO NEWS, 
608 S. Dearborn Street, Chicago, III. 

'Send me tags (not more than 3) for which 
I enclose e. Please enter my subscription to 
RADIO NEWS for years, starting with the 

issue, for which I enclose $ I 
also want the 3 tags that I am to receive free with 
this subscription. 

NAME 

CALL LETTERS 

ADDRESS 
(This offer expires on December 1, 1938.) 
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Electricity Writes Its Own Story 
(Continued from page 13) 

ing and testing machine operating at the 
heretofore unheard -of rate of 5,000 tubes 
per hour, won for him the much coveted 
Westinghouse Engineering First Award 
for the outstanding accomplishment of any 
employee in the organization. DuMont 
again won the honor the following year for 
further outstanding achievements. 

From 1928 until 1931, DuMont served as 
Chief Engineer and later as Vice -President 
in Charge of Engineering and Production 
for the DeForest Radio Company. He 
also directed the research and television 
broadcasting activities of sight -and -sound 
broadcasting. To his keenly practical 
mind, the mechanical technique then in 
vogue for television (lid not appeal to 
DuMont. He fully appreciated the limita- 
tions of the whirling scanning discs then 
in use for tearing the images to shreds, 
so to speak, at the transmitting studio, and 
then at the receiving end, weaving those 
shreds into a glowing replica of the origi- 
nal image. The fine pictorial detail re- 
quired for enjoyable television images 
simply could not be attained by any such 
mechanical contraption. Something infi- 
nitely more delicate, more responsive, more 
speedy had to be found. And the quest, 
leading back to earlier electronic art, came . 

to an end in the crude cathode -ray tubes 
occasionally found in well- financed labora- 
tories. 

Inventive, inquisitive, impatient, the nim- 
ble mind of DuMont found radio -tube pro- 
duction too prosaic, now that tubes were 
being produced at the rate of hundreds 
of thousands each day. The art had be- 
come too stereotyped. Quite naturally, 
therefore, the young engineer turned his 
back on standard radio tubes, resigned 
from DeForest, and plunged into the virgin 
territory of cathode -ray tubes and their 
possible applications. 

In the basement of his home in Upper 
Montclair, N. J., DuMont began his spe- 
cialization in the cathode -ray art. From 
purely experimental activities, he was soon 
obliged to move to the garage in the back 
yard, and to then take on skilled glass- 
blowers for small -scale production of 
cathode -ray tubes. His radio -tube produc- 
tion experience soon came into play. 
Many industrial as well as scientific appli- 
cations suggested themselves if cathode - 
ray tubes could be made available at with- 
in- reach prices. Shortly, DuMont had 
tubes to sell at less than a hundred dol- 
lars, with smaller models for only a few 
dollars. The cathode -ray tube and its as- 
sociated art were debunked at last. 

From that point on the progress of the 
art was rapid. DuMont was obliged to 
establish a production plant and to hire 
dozens of engineers and skilled workers. 
The plant grew. Soon DuMont found it 
necessary to develop and produce the 
cathode -ray oscillograph, or complete test 
equipment built around the tube itself. 

Today, thanks to the efforts of Allen B. 
DuMont who popularized the art, there are 
tens of thousands of cathode -ray tubes in 
use. - 

Among radio servicemen alone, the 

cathode -ray oscillograph is considered vir- 
tually indispensable in studying the intri- 
cate workings of radio sets. Indeed, the 
serviceman can learn more in five minutes 
with his oscillograph than he could in 
many days of critical measuring and check- 
ing, for each little wiggle, glowing on the 
fluorescent screen, tells an important story. 
The first DuMont oscillograph model in 
1932 sold for $250.00. Today, a half dozen 
years later, a vastly improved model sells 
for a fifth that much, thanks to the sav- 
ings of the assembly line. 

Oscillographs are also used to study elec- 
trical phenomena of all kinds, and any 
other phenomena that can be translated 
into electrical terms. Fastidious automo- 
bile manufacturers, for instance, use deli- 
cate microphones to pick up squeaks and 
rattles during road tests, while the cathode - 
ray oscillograph screen writes the story of 
major and minor noises before attentive 
engineers. 

A most interesting application of the 
cathode -ray tube is the resonoscope or 
standard of musical pitch. This device 
adds to the cathode -ray oscillograph a set 
of precision tuning forks covering a full 
octave of the chromatic scale. The resono- 
scope sounds any pitch within the octave. 
The tone is heard through a loud -speaker. 
It is seen as a characteristic wave form on 
the cathode -ray screen. Then by flipping 
a switch, the resonoscope is ready to pick 
up the same note either sung or played, 
and to compare it with the pure note of 
the tuning fork. If the superimposed wave 
form wafiders to the left, the picked up 
note is flat with relation to the standard 
pitch. If to the right, it is sharp. If sta- 
tionary, it is a perfect match. Meanwhile, 
the many little ripples or overtones appear- 
ing on the screen indicate the timber or 
distinguishing quality of the voice or musi- 
cal instrument. Hundreds of resonoscopes 
are already in use, especially in musical 
instrument factories and in vocal training 
studios. Broadcasting studios find the 
resonoscope a great boon in tuning musical 
instruments so that the entire orchestra is 
on pitch when the musicians have taken 
their places, thereby eliminating the tuning - 
up raucous. Piano tuners and organ tun- 
ers use it to attain a pitch accuracy never 
before achieved. America is growing 
pitch conscious. 

The cathode -ray oscillograph is an elec- 
tronic finger -print specialist in the broad- 
est sense. In other words, most objects 
have certain characteristic wave forms on 
the cathode -ray screen. These wave forms 
come in handy for comparative purposes. 
Such was certainly the case when a manu- 
facturer was facing the serious dilemma 
of differentiating between two lots of al- 
loys which had become mixed. Only a 
slight chemical difference existed between 
one lot and the other, yet from the appli- 
cation standpoint, the two lots simply had 
to be differentiated. Chemical analysis 
was out of the question. Fortunately, a, 
simple circuit arrangement soon produced 
a characteristic screen pattern or "cyclo- 
ram" for each lot. The difference was 
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Everything 
in radio in 
this Big 
New 1939 

RADOLEK PROFIT 
GUIDE. Radolek has 
everything under one roof. 
When you order, you get 
just what you want 
promptly and economi- 
cally. Over 25,000 Radio 
Servicemen now depend 
upon Radolek Service. 
Send for your copy of this 
big book. It will give you 
new ideas in conducting 
your service business on a 
more profitable basis. 
Test Instruments -The most 
complete line ever displayed in 
any catalog. Latest improved 
models that provide every con- 
ceivable test necessary for 
thorough radio receiver analysis 
and repair. New push button 

C 
:-tube testers that simplify and 
speed up testing time. 
Over 12,000 Repair Parts, 
Tools, etc. Parts to repair any 

s. - -- radio receiver made. All leading 
11 brands are represented. Every 

item guaranteed ! Andallat prices 
SAVE YOU MONEY! 

p 
All Tubes Represented- 
that 

RCA, Sylvania, Raytheon, Phil - 
co, eta Includes Kellog, special k Majestic types and transmitting 
tubes. 

( Complete Public Address 
'- Display. New 1939 model pub - `s'^" -- tic address amplifiers with out - ' puts from 5 to 90 watts. Com- 

plete P. A. Systems for perma- 
nent, Mobile and Portable in- 
stallations. Powerful beam pow- -, er systems attractively designed 

lll_ 
and priced for greater profits. 

\' Latest Radio Models. The 
super values of 1939. New 
Phono -Radio combinations. 03 e Automatic tuning sets with '® strikingly beautiful cabinets 
that harmonize with all home 

INN ̂ T 1 . furnishings. Also new "Ham" 
IIII M'9 receivers and TRANS- 

I(InI MITTERS! 
Complete Auto Radio Sec- 
tion. Includes vibrator re- 
placement guide, new auto 
aerials at new low prices and 
custom panel control plates for 
all automobiles. And new Delco 
Auto Sete that are the easiest 
to sell with the greatest profits. 

n FREE 

c/le RADOLEK @o. 
601 W. Randolph, Chicago, Dept. B -22 

Send the Radolek Radio Profit Guide FREE. 

Name 

Addesss 

Serviceman? Dealer? Experimenter? 
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Listen Comfortably with 
BRUSH "Hushatone" 

(pillow speaker) 

Put this radio accessory un- 
der your pillow and listen to 
your favorite programs. 

Write for details 
THE BRUSH DEVELOPMENT CO. 
3311 PERKINS AVE., CLEVELAND, OHIO 

HEADSETS 
Amateurs! Are you getting the best re- 
sults possible from your short -wave set? 
You're not! Try a TRIMM COMMERCIAL 
. . . that's what's missing from your rig. 

Write Dept. R -210 for folder 
Radio Mfg. Company, 

TRI)1A11770 W. Berteau Avenue, 
Chicago, Illinois. 

REBUILT 41, 
BY 

W O O D ST O C K BUILI)ER 
Used to win most Inter - 
notional Commercial 
School Contests 
EAST TERMS -FREE TRIAL 
WRITE FOR LITERATURE DEPT, R -5 

WOODSTOCK TYPEWRITER CO., WOODSTOCK, ILL. 

For the beginner . . . 
who doesn't have to have the very latest 
dope, we have 

A REAL BARGAIN 
We have a small oversupply of the following 
books. First come, first served! 

The Jones Radio Handbook (1937) 
(458 pages; price $1.50). 
Supplement to the above 

(78 pages; Price $0.35), and the 
"Radio" Antenna Handbook, 1st edition 

(80 pages; price $0.50). 
While they last, all three for $1.00 (cash 

with order) express collect in continental 
U.S.A. Elsewhere, $1.25, postpaid. (British 
postal orders for 5s. 2d. acceptable.) 

Radio, Ltd. 
7462 Beverly Blvd. Los Angeles 

HOW TO GET A 

RAISE I N PAY 
Read this Book to Earn More Money 

Most helpful book ever written. 

!' 

IMOW 
TO SE Self. analysis chart at end of each 

yOVRSfIF chapter. 38 chapters, any one 
A °; worth the price. James Clayton 

4SE Wilson, author. 51.00 postpaid. 

P 
10c postage extra C.O.D. orders. A 

a 

Canada $1.20 duty paid. 5 days 
proof this book will help you or 

lee 01.1 
money refunded. 

aft., DOLLAR PUBLICATIONS 
737 North Michigan Ave., Chicago 

I won", gee ahead. Send me vow ne. S.A. SI aeach.d. 
Name 

Add,e 
City and Aar. 4 

LEARN CODE RIGHT 
INSTRUCTOGRAPH tapes send you 
typical messages. Radio or Morse, 
any speed. Easy, practical way to 
improve. Senior Model $20.25 (also 
rented). Junior Model $12.00 (not 
rented). Complete oscillator equip- 
ment less battery $0.50. Write for 
details today. 

INSTRUCTOGRAPH CO. 
Dept. NR -10 

912 Lakeside Place, Chicago,111. 
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sufficient to separate the two lots. The 
electronic fingerprint test had proved its 
practical worth, and it may well be the 
forerunner of delicate metallurgical and 
chemical differentiations in the future. 

The gamble is being taken out of oil 
prospecting thanks largely to the cathode - 
ray oscillograph. A shot of dynamite is 
fired in a well drilled to a depth of 50 to 
100 feet. This creates an artificial earth- 
quake, and the vibrations generated are 
picked up by vibration detectors at the 
surface. The exact nature of the vibra- 
tions can best be studied by wave forms 
on the cathode -ray oscillograph, providing 
far more critical data than have hereto- 
fore been obtainable by other recording 
means. 

Important therapeutic and diagnostic ap- 
plications are opening up for the cathode - 
ray tube. Doctors and institutions are al- 
ready employing this visual means of 
studying heart and nerve actions. 

Even such jobs as checking watches and 
clocks against standard time signals are 
facilitated by the cathode -ray oscillograph. 
It now becomes possible to set a watch or 
other timepiece in a very short time as 
compared with days and weeks sometimes 
required to check with ordinary methods. 

Because the cathode -ray tube can make 
no end of faces, as compared with the 
fixed faces or dials of the usual electrical 
meter, it is entirely feasible to make one 
such tube serve endless indicating means. 
In fact, the cluttered and terribly costly 
board of the airplane may soon be reduced 
to a single tube, with switches for posing 
the dozen and one questions regarding alti- 
tude, gas supply, drift, speed, engine revo- 
lutions, oil pressure, and so on. Likewise 
with simplifying the automobile dashboard. 

And so it goes. Anything which can be 
converted into electrical terms can be 
flashed on the cathode -ray screen and 
studied as it occurs or, if photographed, at 
any time in the future. 

Yet that is not all. The cathode -ray 
tube, with its delicate electronic beam to 
weave screen patterns, becomes the ideal 
means of television. An additional con- 
trol regulates the intensity of the spot in 
accordance with the various tones of the 
pictorial image. So- called sweep circuits 
control the positioning of the spot so that 
it will weave the necessary pattern of par- 
allel lines. At the transmitting end, the 
original image is focused by a suitable 
lens on to a sensitive mosaic surface which 
in turn is scanned or swept by the cathode - 
ray beam, the lights and shadows on each 
section of the mosaic being translated into 
electrical terms and transmitted to the re- 
mote receiver. 

With the cathode -ray tube, television is 
entirely feasible. Fair entertainment value 
is already available in present -day equip- 
ment. Only serious economic considera- 
tions stand in the way of early commer- 
cialization. Meanwhile, television tech- 
nique may soon find certain industrial and 
business uses, such as seeing as well as 
hearing the party at the other end of the 
inter -office communicating system, and 
bringing visual supervision of plant activi- 
ties to the desk of the busy executive. 

Guess that Aladdin's Lamp story was 
mighty tame, after all. 

73 from the Bering Sea 
(Continued front page 11) 

ada, and stations in Asia or the States. 
He once served as the relay station be- 
tween Europe and South Africa. 

The most important single use of ham 
radio in the far north is ordering merchan- 
dise from the States. It takes six weeks 
to get a letter outside ; six weeks more 
to get the order back. Imagine waiting 
three months for a new tooth brush or a 
new supply of gas to run the generator, 
when you can relay the order by radio and 
have it delivered pronto in six weeks! 
Teachers, doctors, and everybody else in 
the little white colony rely on K7FBE for 
quick service on supplies. 

The woods are full of tales about doc- 
tors summoned to bedsides in the nick of 

K7FBE constructed this gas- driven generator 
from old auto and washing machine parts. 

time by hams. Well, those things do hap- 
pen, particularly when the doctor can fly. 
But think of this one: 

Unalaska is, at times, fog ridden for 
weeks. On one of these occasions a native 
woman had a child with unfortunate after 
effects. There was no doctor there, and no 
way to get one. So Kimm went on the 
air, got contact with a doctor, and relayed 
messages back and forth from the bedside. 
He described the symptoms as the resident 
nurse gave them to him, and gave her in- 
structions for a highly technical piece of 
surgery as the doctor fired them back. The 
operation took over an hour, but it was 
successful, for the patient stopped bleed -. 
ing. In a few weeks she was taking care 
of her brood of Aleuts (pronounced 'alley - 
oots") as if nothing had happened. - 

There have been other distress signals re- 
layed by K7FBE. A trapper found that 
wolverines had robbed his caché and had 
new supplies brought to him by one of the 
commercial air lines which have revolution- 
ized the pioneering life in Alaska. Similar 
emergencies are taken as routine occur- 
rences in this land of sourdoughs. 

Many of the hams reading this have 
worked K7FBE at one time or another. 
Kimm is in Anchorage now, and won't be 
home for several months. So, why not 
call Mrs. Kimm (she is K7GDL) and say 
hello? 

[Ted Lietzell has been traveling through- 
out Alaska during the summer months 
gathering together much interesting dope 
about our brother Hams in the Far North. 
You'll hear more about it later. -En.] 
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GET A BIG SUPER POWERFUL TRUE -TONED LONG 

DISTANCE RADIO AT A SENSATIONALLY LOW PRICE! 
Once again Midwest scoops the radio world with its new and 
sensational 1939 radios that just sparkle with new features 
and exclusive advancements. Merchandising men, every- 
where, are amazed not only at their brilliant world -wide per- 
formance, but at their sensationally low factory -to -you 

prices, which make your radio dollar go 
twice as far. You buy at wholesale prices, 
just like a dealer. 

Install this chassis in your 
old cabinet -or, make extra 
money installing if in the cabinets of 

your friends and neighbors. 

WH I L E the $39.95 
Midwest "Special" 

represents one of the most 
amazing radio values of- 
fered today -the S u p e r 
Deluxe 5 -hand "17" and 
DeLuxe 5 -band "12" -tube 
Midwest radios are even 
greater bargains. The new - 
design, 5 -band, 17- active tube 
Midwest, whose chassis is shown above, is an out- 
standing example of Midwest's greater values. It 
gives you high priced performance for the cost of 
an ordinary 10 or 12 -tube set. It will delight you 
with its tremendous 12,000 -mile range on 5 bands, 
glorious new tone and brilliant overseas reception. 
Stations on the other side of the world corne in like 
"locals." Only Midwest gives you a combination 

of features like Dial -A- 
Band Wave Changer, 
Acousti - Filter, Electric 
Touch- Button Split -Sec- 
ond Tuning and Fidel -A- 
Trol ! 

MIDWEST 
$30 Trade -In 

Allowance On Your 
Old Set! 

Send for the new FREE 1939 cata- 
log and feast your eyes on its history - 
making values. It pictures many new 
1939 models -to suit every purse. 
The famous Midwest 30 -day Trial 
Plan gives you 30 days to make up 
your mind. You be the sole judge.! 
If you decide to keep it, you secure 
as much as $30.00 credit on your old 
set. Even higher trade -in allowances 
on some Midwest models. 

Special 15 -Tube Midwest Chassis $29.95 
with Tubes and Speaker. 

ID W EST PP DIOS 
DEPT. 11-EE MIDWEST RADIO CORPORATION...CINCINNATI, OHIO. U.S.A. 

of C+ e o, ,7Z2ce 7.920 

PASTE CO UP 0 N 0N 1 ? P 0. STCAR D . . . OR j 
MIDWEST RADIO 

CORPORATION 
Dept. 11 -EE, Cincinnati, Oh 

Send me your new 

FREE catalog, 
complete details 
of your liberal 
30 -day FREE 
trial offer, and 

factory - to - y o u 

wholesale prices. 

Name 

Address 

Town State 

User -Agents Make Easy Extra Money 
Check here ( ) for details. 
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The World is boiling, as dictators and 
premiers plan their strategic moves with 
the lives of millions at stake! Intrigue, 
plot and counterplot keep diplomatic 
corps and intelligence staffs in a fever 
heat. Newspapers, foreign government 
representatives, people whose vocations 
center around `behind the scenes" activ- 
ities in world affairs, are turning more 
and more to the revolutionary SKY- 
RIDER DIVERSITY to listen in on the 
greatest game of diplomacy ever played. 

It has never been possible, before the 
development of the new SKYRIDER 
DIVERSITY, to listen in so closely, with 
such reliability, to the pulse of world 
affairs in your own home. Here is Diver- 
sity Reception, the same type of receiving 
system used in costly, especially built 

form by commercial stations and by in- 
telligence staffs of different nations to 
receive secret messages. With fading 
reduced to a negligible factor, better 
signal -to -noise ratio and greater signal 
strength than can be obtained with any 
single receiver, the SKYRIDER DIVER- 
SITY offers this, the most advanced type 
of radio reception, in easily operable 
form for your home. Not only the finest 
kind of reception, but tonal quality of 
unsurpassed fidelity -and smart cabinet 
beauty that blends perfectly with the 
finest surroundings. 

With the SKYRIDER DIVERSITY, the 
entire radio world, near and far, is yours 
with the spin of a dial. See your Halli- 
crafters dealer or write today for com- 
plete description. 

amateur communications receivers 
www.americanradiohistory.com

www.americanradiohistory.com

